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CORRECTIONS 


EPHEMERIS   FOR   1877.— Ist  Edition. 

Pages  2  and  3,  Jan.    1,    Equation  of  Time,  Diff.  for  li>,  for  I'.ITJ  read  1>.175 
148,  Sept.  2,    Rad.  Vector,  Diff.  for  1^,  <«      43.9      <»       43.5 

200, 329,  After  Dec.  24,  increase  the  Equation  of  Tinne  0*.02  for  each  day;  for  Dec.  32,  add  0>.16 
294,  Dec.  24,    r  Leonis,  Right  Ascension, 

333,  No.  4,  "  " 

333,  No.  29, 

404,  May  10,  Jupiter,  longitude, 

409,  Jine  5, 

411,412,  Eclipse  of  August  8,  correction  to  the  longitudes  and  ^  —  85^  11'  43" 

494,  lines  10  and  11,  fw  log^  rtad  \o%iJi! 

494,  line  10  from  the  bottom,  <«   (35) -(38)  ^     (38) -(35)* 

494,  "     5    "  "  "   (27)  +  (28)  «*     (23)  +  (24) 

3,         Appendix,  line  4  from  bottom^  <«  497  <«  435 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  ERAS. 

THE  TEAR  1878,  WHICH  COMPRISES  THE  LATTER  FART  OF  THE  102d  AND. THE  BEGINNING 
OF  THE  103d  year  of  THE  INDEPENDENCE  OF  iHE  UNITED  STATES  OF  AMERICA,  COR- 
RESPONDS TO— 


cc 
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u 
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The  year  6591  of  the  Julian  Period ; 

7386-87  of  the  Byzantine  era; 
5638-39  of  the  Jewish  era ; 

2631  since  the  foundation  of  Rome,  according  to  Varro; 

2625  since  the  beginning  of  the  era  of  Nabonassar,  which  has  been  assigned  to 
Wednesday,  the  26th  of  February  of  the  3967th  year  of  the  Julian  Period, 
corresponding  according  to  the  chronologists  to  the  747th,  and  according  to 
the  astronomers  to  the  746th  year  before  the  birth  of  Christ. 
2654  of  the  Olympiads,  or  the  second  year  of  the  664th  Olympiad,  commencing  in 
July,  1878,  if  we  fix  the  era  of  the  Olympiads  at  775 J  years  before  Christ, 
or  near  the  beginning  of  July  of  the  year  3938  of  the  Julian  Period ; 
2190  of  the  Grecian  era,  or  the  era  of  the  Seleucidse ; 
1594  of  the  era  of  Diocletian. 
The  year  1295  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on  the  5th 
of  January,  and  1296  on  the  26th  of  December,  1878. 

The  first  day  of  January  of  the  year  1878  is  the  2,406,986th  day  since  the  commence- 
ment of  the  Julian  Period. 
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CHRONOLOGICAL  CYCLES. 
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Lunar  Cycle  or  Golden  Number 
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Solar  Cycle 11 

Roman  Indiction      ....  6 

Julian  Period 6591 


SYMBOLS  AND  ABBREVIATIONS. 


SIGNS  OF  THE  PLANETS,  &c. 


O 

The  Sun. 

C 

The  Moon. 

^ 

Mercury. 

9 

Venus. 

©  or 

& 

The  Earth. 

<? 

Mar«i. 

21 

Jupiter. 

h. 

Siltura. 

S 

Uranus. 

W 

Neptune. 

SIGNS  OF  THE  ZODUC. 


Summer 
srgns. 


*f  Aries. 

y  Taurus. 

n  Gemini. 

25  Cancer. 

St  Lico. 

vfi  Virgo. 


Autumn 
signs 

W 

signs 


(  10. 
Hnter    )  jj 

'^"^-     (l2. 


:^  Libra. 
H   Scorpio. 
t   Sagittarius. 
\J  Capricornus. 
SSf  Aquarius. 
3C   Pisces. 


ASPECTS. 

^    Conjunction,  or  having  the  scune  Liongitude  or  Right  Ascension. 
D   Quadrature,  or  differing  90^  in 
g    Opposition,  or  differing  180^  in 
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it 
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ABBREVIATIONS. 


Q 

Ascending  Node. 

e 

Descending  Node 

N. 

North. 

S. 

South. 

E. 

E^nst 

W. 

West. 

o 
/ 

k 
m 


Degrees. 
Minutes  of  Arc. 
Seconds  of  Arc. 
Hours. 

Minutes  of  Time. 
Seconds  of  Tira6. 


PREFACE. 


The  preparation  of  the  American  Epliemeris  and  Nautical  Al 
was  begun  in  the  latter  part  of  the  year  1849,  in  accordance 
an  act  of  Congress,  approved  on  the  3d  of  March  of  that  year.     An 
account  of  this  preparation  and  the  values  of  the  constants  adopted 
will  be  found  in  the  preface  and  appendix  of  the  first  volume,  that 
for  the  year  1855. 

The  changes  introduced  in  the  volumes  for  1865  and  1869  are 
described  in  the  prefaces  of  the  volumes  for  those  and  subsequent 
years. 

Hansen  and  Olufsen's  tables  of  the  sun  were  first  used  in  the 
preparation  of  the  volume  for  1858;  Newcomb's  tables  of  Neptune 
in  that  for  1870;  and  Hill's  tables  of  Venus  and  Newcomb's  tables 
of  Uranus  in  that  for  1876. 

The  appendix  to  this  volume  contains  the  reduction  of  places  of  fund- 
amental stars  to  Newcomb's  right  ascensions  and  Auwer's  declinations. 

A  supplement  contains  tables  for  finding  the  latitude  of  a  place  by 
altitudes  of  the  pole-star. 

J.  H.  C. COFFIN, 
Prof.  Math.  U.  8.  Navy^  Superintendent 

Washington,  AprU,  1875. 
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I. 


AT  GREENWICH  APPARENT  NOON. 
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«B 

p 

A 

Tues. 

1 

Wed. 

2 

Thur. 

3 

Frid. 

4 

Sat. 

5 

Sun. 

6 

Mon. 

7 

Tues. 

8 

Wed. 

9 

Thur. 

10 

Frid. 

11 

Sat. 

12 

Sun, 

13 

Mon. 

14 

Tues. 

15 

Wed. 

16 

Thur. 

17 

Frid. 

18 

Sat. 

19 

Sun» 

20 

Mon. 

21 

Tues. 

22 

Wed. 

23 

Thur. 

24 

Frid. 

25 

Sat. 

26 

Sun, 

27 

Mon. 

28 

Tues. 

29 

Wed. 

30 

Thur. 

31 

Frid. 

32 

THE  SUN'S 


Rigbt  Aacensiou. 


h      m       8 

18  47  53.54 
18  52  18.46 

18  56  43.02 

19  1  7.18 
19  5  30.91 
19  9  54.18 

19  14  16.96 
19  18  39.23 
19  23  0.95 

19  27  22.09 
19  31  42.62 
19  36  2.52 

19  40  21.78 
19  44  40.38 
19  48  58.30 

19  53  15.53 

19  57  32.04 

20  1  47.82 

20  6  2.88 
20  10  17.20 
20  14  30.76 

20  18  43.57 
20  22  55.61 
20  27  6.88 

20  31  17.37 
20  35  27.07 
20  39  35.98 

20  43  44.09 
20  47  51.39 
20  51  57.88 

20  56     3.57 

21  0     8.43 


Diff.  for 
Ihoor. 


11.046 
1 1 .030 
11.014 

10.997 
10.979 
10.960 

10.939 
10.917 
10.893 

10.868 
10.84Q 
10.816 

10.789 
10.761 
10.732 

10.702 
10.672 
10.642 

10.611 
10.580 
10.549 

10.517 
10.485 
10.453 

10.420 
10.387 
10.354 

10.321 
10.288 
10.254 
10.220 

10.186 


Apparent 
Declination. 

Dlff.  for 
1  hour. 

S.23°    0    2.0 
22  54  44.9 
22  49     0.4 

+12.64 
13.78 
14.92 

22  42  48.5 
22  36    9.6 
22  29    3.8 

16.05 
17.17 

18.29 

22  21  31.5 
22  13  32.9 
22     5     8.1 

19.40 
20.49 
21.57 

21  56  17.3 
21  47     1.0 
21  37  19.4 

22.64 
23.70 
24.75 

21  27  12.8 
21   16  41.4 
21     5  45.6 

25.79 
26.81 
27.82 

20  54  25.5 
20  42  41.7 
20  30  34.4 

28.82 
29.81 
30.78 

20  18     3.9 
20     5  10.5 
19  51  54.6 

31.74 
32.09 
33.62 

19  38  16.5 
19  24  16.5 
19     9  54.9 

34.54 
35.45 
36.34 

18  55  12.2 

18  40     8.7 
18  24  44.8 

37.21 
38.07 
38.91 

18     9     0.8 
17  52  57.1 
17  36  34.2 
17  19  52.5 

39.74 
40.55 
41.35 
42.12 

S.17    2  52.3 

+42.88 

Semi- 
diameter. 


// 


6  18.40 
6  18.39 
6  18.38 

6  18.37 
6  18.35 
6  18.33 

6  18.31 

6  18.28 
6  18.24 

6  18.20 
6  18.16 
6  18.11 

6  18.05 
6  17.99 
6  17.93 

6  17.86 
6  17.78 
6  17.70 

6  17.61 
6  17.52 
6  17.42 

6  17.31 
6  17.20 
6  17.08 

6  16.95 
6  16.82 
6  16.69 

6  16.55 
6  16.41 
6  16.27 
6  16.12 


16  15.97 


Sidereal 

Time 

of  the 

Semi- 

diameter 

passing 

the 
Merid- 
ian. 


71.10 

71.04 
70.99 

70.93 
70.87 
70.81 

70.74 
70.67 
70.60 

70.52 
70.44 
70.36 

70.27 
70.18 
70.09 

69.99 
69.89 
69.79 

69.69 
69.59 
69.48 

69.37 
69.26 
69.15 

69.04 
68.93 

68.82 

68.71 
68.60 

68.48 
68.37 


Equation  of 

Time, 

tobe 

added  to 

Apparent 

Time. 


ro 


3  52.25 

4  20.52 

4  48.44 

5  15.96 

5  43.05 

6  9.69 

6  35.84 

7  1.48 
7  26.58 

7  51.09 

8  14.99 

8  38.27 

9  0.91 
9  22.90 
9  44.21 

10  4.82 
10  24.72 

10  43.89 

11  2.34 
1 1  20.06 
11  37.02 

11  53.22 

12  8.67 
12  23.34 

12  37.23 

12  50.34 

13  2.66 

13  14.16 
13  24.89 
13  34.80 
13  43.90 


Diir.for 
1  hoar. 


68.25    13  52.18 


1.186 
1.171 
1.155 


1.138 
1.120 
1.100 

1.079 
1.057 
1.034 

1.009 
0.983 
0.957 

0.930 
0.902 
0.873 

0.844 
0.814 

0.784 

0.753 
0.722 
0.691 

0.659 
0.627 
0.595 

0.563  . 
0.530  j 
0.497 

0.463 
0.429 
0.395 
0.361 

0.327 


KOTB.— Mean  Time  of  the  Semidiameter  passing  may  be  found  by  sabtraoting  0*.19  firom  the  Sidereal  Time. 
+  prefixed  to  the  change  of  declination  indicates  that  the  south  declind,tion8  are  decreasing. 


II. 


JANUARY,  1878. 


AT  GREENWICH  MEAN 

NOON. 

• 

M 

1 

1 

• 

f 

1 

o 

TIIK  SUN'S 

Equatiouol' 

Time, 

to  be 
mbtraeted 

from 

Mean 

Diff.l-ur 
1  hoar. 

Sidereal 

Time 

or 

Kight  Aaceuaion 

of 

Mean  San. 

Riglit  Aaconaion. 

Difflibr 
1  boar. 

ApporeiU 
Dccliiiaiiou. 

Diff.for 
1  hour. 

1 

Tues. 
Wed. 
Thur. 

1 

2 
3 

k     m       a 

18  47  52.85 
18  52  17.67 
18  56  42.14 

a 
1 1.04*2 
11.027 
11.011 

S.23    d    2.8 
22  54  46.0 
22  49     1.6 

+12.63 
13.77 
14.91 

m       a 

3  52.17 

4  20.43 
4  48.34 

a 
l.]86 

1.171 

1.155 

h     m       a        i 

18  44    0.68 
18  47  57.24 
18  51  53.80 

Frid. 

Sat. 

Sun. 

4 
5 
6 

19     1     6.22 
19     5  29.87 
19     9  53.06 

10.994 
10.976 
10.9.57 

22  42  49.9 
22  36  11.2 
22  29     5.7 

16.04 
17.16 
18.28 

5  15.86 

5  42.95 

6  9.58 

1.138 
1.120 
1.100 

19  55  50.36 

18  59  46.92 

19  3  43.48 

Mon. 

Tues. 

Wed. 

7 
8 
9 

19  14  15.76 
19  18  37.95 
19  22  59.60 

10.936 
10.914 
10.890 

22  21  33.6 
22  13  35.2 
22    5  10.7 

19.39 
20.48 
21.56 

6  35.72 

7  1.36 
7  26.45 

1.079 
1.057 
1.034 

19     7  40.04 
19  11  36.59 
19  15  33.15 

Thur. 

Frid. 

Sat. 

10 
11 

12 

19  27  20.67 
19  31  41.13 
19  36    0.96 

10.865 
10,839 
10.813 

21  56  20.3 
21  47     4.3 
21  37  22.9 

22.63 
23.69 
24.74 

7  50.96 

8  14.86 
8  38.13 

1.009 
0.983 
0.957 

19  19  29.71 
19  23  26.27 
19  27  22.83 

Sun. 
Mon. 
Tues. 

13 
14 
15 

19  40  20.16 
19  44  38.70 
19  48  56.56 

10.786 
10.758 
10.789 

21  27  16.6 
21   16  45.6 
21     5  50.1 

25.78 
26.80 
27.81 

9    0.77 
9  22.76 
9  44.06 

0.930 
0.902 
0.873 

19  31  19.39 
19  35  15.94 
19  39  12.50 

Wed. 
Thur. 
Frid. 

16 
17 
18 

19  53  13.73 

19  57  30.19 

20  1  45.92 

10.700 
10.670 
10.640 

20  54  30.3 
20  42  46.9 
20  30  39.9 

28.81 
29.80 
30.77 

10    4.68 
10  24.58 
10  43.75 

0.844 
0.814 

0.784 

19  43    9.05 
19  47     5.61 
19  51     2.17 

Sftt. 

Sun. 

Mon. 

19 
20 
21 

20    6     0.93 
20  10  15:20 
20  14  28.72 

10.609 
10.578 
10.547 

20  18    9.7 
20    5  16.6 
19  52     1.1 

31.73 
32.68 
33.61 

11     2.20 
11  19.91 
11  36.87 

0.753 
0.722 
0.691 

19  54  58.73 

19  58  55.29 

20  2  51.85 

• 

Tues. 
Wed. 
Thur. 

22 
23 
24 

20  18  41.49 
20  22  53.50 
20  27     4.73 

10.515 
10.483 
10.451 

19  38  23.3 
19  24  23.6 
19  10    2.3 

34  53 
35.44 
36.33 

11  53.09 

12  8.54 
12  23.21 

0.659 
0.627 
0.595 

20    6  48.40 
20  10  44.96  ' 
20  14  41.52 

• 

Frid. 
SaL 

SU7l. 

25 
26 
27 

20  31  15.18 
20  35  24.85 
20  39  33.73 

10.419 
10.386 
10.353 

18  55  20.0 
18  40  16.8 
18  24  53.2 

37.20 
38.06 
38.90 

12  37.10 

12  50.22 

13  2.54 

0.563 
0.530 
0.497 

20  18  38.08 
20  22  34.63 
20  26  31.19 

Mon. 
lues. 
Wed. 
Thur, 

28 
29 
30 
31 

20  43  41.81 
20  47  49.09 
20  51  55.56 
20  56     1.23 

10.320 
10.287 
10.253 
10.219 

18     9     9.5 
17  53     6.2 
17  36  43.5 
17  20    2.1 

39.73 
40.54 
41.34 
42.11 

13  14.07 
13  24.79 
13  34.70 
13  43.81 

0.463 
0.429 
0.395 
0.361 

20  30  27.74 
20  34  24.30 
20  38  20.86 
20  42  17.42 

Frid. 

32 

21     0    6.07 

10.185 

S.17     3    2.3 

+42.87 

13  52.10 

0.327 

20  46  13.97 

MOTB.- 

•f  praflx 

-Tfael 
edtot 

Seoddiometer  for  Met 

uiNo<nLm 
leolination 

ay  be  aaaiiined  the  aa 
indicatea  that  the  so 

ime  aa  the 
uthdeolk 

kt  for  Apparent  Kooik 
lationa  an  deoreadiig. 

Diff.  for  1  hoar. 
+9«.8565 
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AT  GREENWICH  MEAN  NOON. 


5 

a 

o 

o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


i 

I 


o 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 

26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


True  LONGITUDE. 


281 
282 
283 


0  43.3 

1  54.7 
3     6.1 


284  4  17.5 

285  5  28.7 

286  6  39.6 

287  7  50.2 

288  9     0:3 

289  10    9.9 

290  11  18.9 

291  12  27.3 

292  13  35.0 

293  14  42-0 

294  15  48.2 

295  16  53.1 

296  17  58.5 

297  19    2.6 

298  20    6.0 

299  21     8.7 

300  22  10.8 

301  23  12.2 

302  24  13.0 

303  25  13.2 

304  26  12.9 

305  27  12;1 

306  28  10.7 

307  29     8.6 

308  30    5.7 

309  31     2.1 

310  31  57.7 

311  32  52.4 

312  33  46.2 


;,' 


// 


0  32.9 

1  44.0 

2  55.2 


4 
5 
6 

7 
8 
9 


6.4 
17.4 
28.1 

38.5 

48.4 
57.8 


11  6.7 

12  14.9 

13  22.4 

14  29.2 

15  35.2 

16  40.0 

17  45.2 

18  49.1 

19  52.3 

20  54.8 

21  56.9 

22  58.1 

23  58.7 

24  58.7 

25  58.2 

26  57.3 

27  55.7 

28  53.4 

29  50.3 

30  46.5 

31  42.1 

32  36.6 

33  30.2 


Diff.  for 
1  hour. 


52.97 
52.97 
52.98 

52.97 
52.96 
52.95 

52.93 
52.91 
52.89 

52.86 
52.84 
52.81 

52.78 
52.74 
52.71 

52.69 
52.66 
52.63 

52.60 
52.57 
52.54 

52.52 
52.50 
52.48 

52.45 
52.43 
52.40 

52.36 
52.33 
52.30 
52.26 


152.22 


LATITUDE 


II 


-0.99 
0.93 
0.84 

0.74 
0.62 
0.49 

0.35 

0.22 

-0.10 

+0.01 
0.10 
0.16 

0.19 
0.19 
0.16 

0.10 
+0.01 
-0.09 

0.21 
0.34 
0.48 

0.61 
0.72 
0.81 

0.87 
0.91 
0.92 

0.90 
0.84 
0.76 
0.66 

-0.54 


Logarithm 

of  the 

RnrliusYector 

of  the 

Earth. 


9.9926595 
.9926623 
.9926668 

.9926728 
.9926805 
.9926900 

.9927012 
.9927142 
.9927292 

.9927462 
.9927654 
.9927868 

.9928105 
.9928366 
.9928653 

.9928968 
.9929311 
.9929680 

.9930075 
.9930497 
.9930947 

.9931424 
.9931926 
.9932452 

.9933002 
.9933572 
.9934161 

.9934769 
.9935395 
.9936036 
.9936691 

9.9937360 


ma.  for 

1  hour. 


+  0.8 
1.5 
2.2 

8.9 
3.6 
4.3 

5.0 
5.8 

6.8 

7.6 
8.5 
9.4 

10.4 
11.4 
12.5 

13.7 
14.9 
16.0 

17.1 
18.2 
19.3 

20.3 
21.4 
22.4 

23.3 
24.1 
24.9 

25.7 
26.4 
27.0 
27.6 

+28.2 


Mean  Time 

of 
Sidereal  Oh. 


h     m      a 

5  15  7.55 
5  11  11.64 
5    7  15.73 

5  3  19.81 
4  59  23.90 
4  55  27.99 

4  51  32.08 
4  47  36.16 
4  43  40.25 

4  39  44.34 
4  35  48.43 
4  31  52.51 

4  27  56.60 
4  24  0.69 
4  20  4.77 

4  16  8.87^ 
4  12  12.96 
4  8  17.05 

4  4  21.14 
4  0  25.22 
3  56  29.30 

3  52  33.39 
3  48  37.48 
3  44  41.57 

3  40  45.66 
3  36  49.75 
3  32  53.84 

3  28  57.93 
3  25  2.02 
3  21  6.11 
3  17  10.20 

3  13  14.29 


NOTR ;  k  correcpoodB  to  the  tnu  equinox  of  the  date,  k'  to  the  mean  equinox  of  January  CO. 


Diff.  for  1  hour. 
— 9».8296 
(Table  II.) 


IT. 
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GREENWICH  MEAN  TIME. 

U3 

ft 

THE 

MOON'S 

• 

1 

o 

1 

1 

2 
3 

SEMIDIAMETEK. 

HORIXOMTAL 

PARALLAX. 

MERIDIAN  PASSAGE. 

AGE. 

Noon. 

Mi«1iii{rht. 

Xoon. 

Diflf.  for 
1  hour. 

Midnight. 

Diff.  for 
1  hour. 

Diff.  for 
1  hour. 

f 

Noon. 

15  25.9 
15  18.1 
15  10.4 

15  2]".  9 
15  14.2 
15    6.7 

56  31.3 
56     2.5 
55  34.5 

n 

-1.20 
M9 
1.14 

56  16.8 
55  48.4 
55  21.0 

-1/20 
1.17 
1.10 

h       ni 

23     7.4 

6 
0    2.0 

m 
2.34 

2.22 

27.6 
28.6 
29.6 

4 
5 
6 

15     3.2 
14  56.7 
14  51.6 

14  59.9 
14  54.0 
14  49.6 

55     8.1 
54  44.6 
54  25.5 

1.05 
0.90 
0.C8 

54  55.9 
54  34.4 
54  18.1 

0.98 
0.80 
0.55 

0  53.5 

1  41.4 

2  25.8 

2,07 
1.92 
1.78 

0.9 
1.9 
2.9 

7 
8 
9 

14  48.0 
14  46.5 
14  47.4 

14  46.9 
14  46.6 
14  48.8 

• 

54  12.4 
54     6.7 
54     9.9 

0.40 
-O.06 
+0..33 

54     8.5 
54    7.2 
54  15.1 

-0.24 

■fO.13 

0.53 

3    7.4 

3  47.1 

4  26.0 

1.68 
1.63 
1.62 

3.9 

4.9 
5.9 

10 

!  11 
12 

14  50.8 

14  57.1 

15  6.2 

14  53.7 

15  1.3 
15  11.6 

54  22.7 

54  45.8 

55  18.9 

0.75 
1.17 
1.58 

54  33.0 

55  1.1 
55  39.1 

0.96 
1.38 
1.77 

5    5.4 

5  46.3 

6  30.1 

1.66 
1.76 
1.90 

6.9 
7.9 
8.9 

13 
14 
15 

15  17.7 
15  31.2 
15  46.0 

15  24,2 
15  3S.6 
15  53.6 

56     1.3 

56  51.1 

57  45.4 

1.94 
2.19 
2.30 

56  25.5 

57  17.9 

58  12.9 

2.08 
2.27 
2.28 

7  17.8 

8  10.4 

9  7.9 

2.09 
2.30 
2.49 

9.9 
10.9 
11.9 

16 
17 
18 

16     0.9 
16  14.5 
16  25.5 

16     8.0 
16  20.4 
16  29.7 

58  40.0 

59  30.0 

60  10.4 

2.22 
1.92 
1.42 

59     5.9 

59  51.7 

60  25.6 

2.09 
1.69 
1.11 

10  9.1 

11  116 

12  12.8 

2.60 
2.59 
2.49 

12.9 
13.9 
14.9 

19 
20 
21 

16  32.8 
16  35.5 
16  33.7 

16  34.7 
16  35.1 
16  31.2 

60  36.9 
60  47.1 
60  40.4 

0.77 
+0.07 
-0.61 

60  44.1 
60  45.7 
60  31.3 

+0.42 

-0.28 

0.90 

13  10.9 

14  5.4 
14  56.8 

2.34 
2.20 
2.09 

15.9 
16.9 
17.9 

22 
23 
24 

16  27.9 
16  19.0 
16    8.2 

16  23.8 
16  13.7 
16'  2.4 

60  19.0 
59  46.4 
59     6.7 

1.15 
1.54 
1.74 

60    3.8 
59  27.1 
58  45.5 

1.37 
1.66 
1.78 

15  46.4 

16  35.6 

17  25.5 

2.05 
2.06 
2.11 

18.9 
19.9 
20.9 

25 
26 
27 

15  56.5 
15  45.1 
15  34.2 

15  50.8 
15  39.5 
15  29.1 

58  24.1 
57  41.8 
57     1.9 

1.79 
1.72 
1.59 

58    2.8 
57  21.5 
56  43.2 

1.77 
1.66 
1.52 

18  17.1 

19  10.7 

20  6.0 

2.20 
2.28 
2.32 

21.9 
22.9 
23.9 

28 
29 
30 
31 

15  24.2 
15  15.4 
15     7.6 
15     0.8 

15  19.7 
15  11.3 
15     4.1 
14  57.9 

56  25.5 
55  52.8 
55  24.2 
54  59.5 

1.44 
1.28 
1.11 
0.95 

56    8.6 
55  38.0 
55  11.4 
54  48.6 

1.30 
1.19 
1.03 
0.87 

21     1.7 

21  56.2 

22  48.2 

23  36.9 

2.30 
2.23 
2.11 
1.95 

24.9 
25.9 
26.9 
27.9 

32 

14  55  2 

14  52.7 

54  38.6 

-0.79 

54  29.6 

-0.71 

6 

28.9 

6 


JANUARY,  18T8. 


V. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

^Honr. 

Right  AsoensioD. 

Diff. 
for  1  m. 

Declination. 

Diflr. 

forlm. 

Hoar. 

Riglit  Ascensiou. 

Diff. 
for  1  m. 

DecIinnUon. 

Diff. 
for  1  m. 

% 

TU] 

ESDA 

Y  1. 

THURSDAY  3. 

h    m      s 

B 

O          t           II 

II 

h    m      B 

s 

0      1      // 

/. 

0 

16  59    8.75 

9.4311 

S.27  28  27.4 

9.950 

0 

18  53  47.87 

9.3059 

S.26  16  39.4 

5.036 

1 

17    1  34.62 

8.4312 

27  30  37.6 

9.090 

1 

18  56    6.03 

9J)009 

26  11  33.2 

5.170 

2 

17    4    0.49 

9.4310 

27  32  38.2 

1.930 

2 

18  58  23.89 

9.9959 

26    6  19.0 

5.303 

3 

17    6  26.34 

9.4308 

27  34  29.2 

1.770 

3 

19    0  41.45 

2.9901 

26    0  56.8 

5.436 

4 

17    8  52.18 

9.4305 

27  36  10.6 

1.610 

4 

19    2  58.70 

9.9849 

25  55  26.7 

5.567  ' 

5 

17  11  18.00 

9.4301 

27  37  42.4 

1.449 

5 

19    5  15.64 

9.2797 

25  49  48.7 

5.608  1 

6 

17  13  43.79 

9.4996 

27  39    4.5 

1.988 

6 

19    7  32.27 

2.2745 

25  44    2.9 

5.828 

7 

17  16    9.55 

9.4969 

27  40  17.0 

1.199 

7 

19    9  48.58 

9.9699 

25  38    9.4 

5.956  ; 

8 

17  18  35.26 

9.4980 

27  41  20.0 

0.970 

8 

19  12    4.57 

9.9639 

25  32    8.2 

6.082! 

9 

17  21     0.91 

9.4970 

27  42  13.4 

0.810 

9 

19  14  20.25 

9.9586 

25  25  59.5 

6.208  i 

10 

17  23  26.50 

9.4960 

27  42  57.2 

0^51 

10 

19  16  35.60 

9.2531 

25  19  43.2 

6.334 

11 

17  25  52.03 

9.4948 

27  43  31.5 

0.499 

11 

19  18  50.62 

9.9476 

25  13  19.4 

6.458; 

12 

17  28  17.48 

9.4935 

27  43  5().2 

O..T{3 

12 

19  21     5.31 

9.2490 

25    6  48.2 

6.581 

13 

17  30  42.85 

9.4399 

27  44  11.4 

0.174 

13 

19  23  19.66 

9.9364 

25    0    9.7 

6.709 

14 

17  33    8.14 

9.4907 

27  44  17.1 

-0.015 

14 

19  25  33.68 

9.9300 

24  53  23.9 

6.893 

15' 

17  35  33.a3 

9.4190 

27  44  13.2 

+0.143 

15 

19  27  47.37 

9.2353 

24  46  30.9 

6.043  i 

16 

17  37  58.42 

9.4179 

27  43  59.9 

0.301 

16 

19  30    0.72 

9.9196 

24  39  30.8 

7.061  ' 

17 

17  40  23.40 

9.41*3 

27  43  37.1 

0.458 

17 

19  32  13.72 

9.9138 

24  32  23.6 

7.177  1 

18 

17  42  48.26 

9.4133 

27  43    4.9 

0.615 

18 

19  34  26.38 

9.9061 

24  25    9.5 

7.993 

19 

17  45  13.00 

9.4119 

27  42  23.3 

0.772 

19 

19  36  ;38.69 

2.9023 

24  17  48.5 

7.408  1 

20 

17  47  37.61 

9.4090 

27  41  32.3 

0.998 

20 

19  38  50.6() 

2.1966 

24  10  20.5 

7.523 

21 

17  50    2.08 

9.4067 

27  40  31.9 

1.084 

21 

19  41    2.28 

2.1908 

24    2  45.7 

7.636  , 

22 

17  52  26.41 

9.4049 

27  39  22.2 

1.239 

22 

19  43  13.55 

2.1849 

23  55    4.2 

7.747  ' 

23 

17  54  50.59 
WED 

9.4017 

NESr 

S.27  38    3.2 
)AY  2. 

1.393 

23 

19  45  24.47 

9.1791 

S.23  47  16.0 

r4. 

7.857 

0 

17  57  14.61 

9.3990 

S.27  36  35.0 

1.548 

0 

19  47  35.04 

9.1739 

S.23  39  21.3 

7.966 

1 

17  59  38.47 

9.3909 

27  34  57.5 

1.709 

I 

19  49  45.26 

9.1673 

23  31  20.1 

8.074 

2 

18    2    2.16 

9.3933 

27  33  10.8 

1.855 

2 

19  51*  55.12 

9.1614 

23  23  12.4 

8.189  1 

3 

18    4  25.67 

9.3909 

27  31  14.9 

9.007 

3 

19  54    4.63 

9.1556 

23  14  58.3 

8.988  ' 

4 

18    6  48.99 

9.3871 

27  29    9.9 

9.159 

4 

19  56  13.79 

9.1497 

23    6  37.9 

8  J99  1 

5 

18    9  12.12 

9.3839 

27  26  55.8 

9.310 

5 

19  58  22.59 

9.1437 

22  58  11.3 

8.494 

6 

18  11  35.06 

9.3807 

27  24  32.7 

9.460 

6 

20    0  31.04 

2.1378 

22  49  38.6 

e^'iOO  1 

7 

18  13  57.80 

9.3n3 

27  22    0.6 

9.610 

7 

20    2  39.13 

9.1319 

22  40  59.8 

8.697  j 

8 

18  16  20.33 

9.3737 

27  19  19.5 

9.760 

8 

20    4  46.87 

9.1960 

22  32  14.9 

8.798 

9 

18  18  42.64 

9.3700 

27  16  29.4 

9.909 

9 

20    6  54.25 

2.1901 

22  23  24.0 

8.897 

10 

18  21    4.73 

9.3663 

27  13  30.4 

3.057 

10 

20    9    1.28 

9.1149 

22  14  27.2 

8JMM  , 

11 

18  23  26.60 

9.3695 

27  10  22.6 

3.903 

11 

20  11     7.96 

9.1083 

22    5  24.7 

9.090  ' 

12 

18  25  48.23 

'9.3585 

27    7    6.0 

3.350 

12 

20  13  14.28 

9.1024 

21  56  16.4 

9.186 

13 

18  28    9.62 

9.3546 

27    3  40.6 

8.495 

13 

20  15  20.25 

2.0966 

21  47    2.4 

9.980 

14 

18  30  30.78 

9.3506 

27    0    6.6 

3.639 

14 

20  17  25.87 

2.0907 

21  37  42.8 

9.379 

15 

18  32  51.69 

9.3464 

26  56  2:3.9 

3.783 

15 

20  19  31.14 

2.0848 

21  28  17.7 

9.464 

16 

18  35  12.34 

9.3491 

26  52  32.6 

3.996 

16 

20  21  36.05 

2.0789 

21  18  47.1 

9.555 

17 

18  37  32.74 

2.3377 

26  48  32.8 

4.068 

17 

20  23  40.61 

2.0731 

21    9  11.1 

9UM4 

1   IQ 

18  39  52.87 

9.3339 

26  44  24.5 

4J309 
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9.819 
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23 
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S.26  16  39.4 

5.036 

24 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Kight  Aacensiou . 

Diff. 
for  Ini. 

Declination. 

Diff. 
lor  1  m. 

Hour. 

Right  Ascension. 

Diff. 
lor  1  m. 

Declination. 

Diff. 
for  1  m. 

SAT 

URD- 

iY5. 

MONDAY  7. 
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20  38    2.84 
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S.  19  59  33.8 
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12.949 
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19  49  17.1 

10.318 

1 
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1.8108 
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13.983 

2 
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19  38  55.6 

10.398 

2 

22  13  30.60 

1.8077 
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13.017 

3 

20  44    7.25 

2.0161 

19  28  29.3 

10.477 

3 

22  15  18.97 
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9  55    8.5 
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4 

20  46    8.05 

2.0106 

19  17  58.4 

10.5.-13 

4 

22  17    7.16 

1.8018 

9  42    4.5 

13.083 

5 

20  48    8.52 

2.0051 

19    7  22.9 

10.629 

5 

22  18  55.18 

1.7989 

9  28  58.7 

13.113 

6 

20  50    8M 

1.9996 

18  56  42.9 

10.704 

6 

22  20  43.03 

1.7961 

9  15  51.0 

13.143 

7 

20  52    8.47 

1  994S 

18  45  58.4 

10.777 

7 

22  22  30.71 

1.7933 

9    2  41.5 

13.173 

8 

20  54    7.96 

1.9887 

18  35    9.6 

10.850 

8 

22  24  18.23 

1.7907 

8  49  30.3 

13.201 

9 
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10.933 

9 
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1.7881 
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13.238 

10 

20  58    5.96 
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18  13  18.9 

10.993 

10 

22  27  52.80 

1.7856 

8  23    2.9 

13.356 

11 

21     0    4.48 

1.9737 
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11 
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1.7831 
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12 
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1.9675 
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12 
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13 
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13 
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14 
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15 
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1.7739 

7  16  26.7 

13.382 
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1.7698 

6  49  38.2 

13.426  ' 

]8 

21  13  45.46 
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SU 
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0 
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0 
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1 
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1 
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13.578 

2 
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11.983 

2 

22  56  10.61 

1.7547 
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13.594 

3 
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1.894C 
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3 

22  57  55.85 
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4 
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5 
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1.7496 

3  53  30.(5 
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13.738 

19 

22    0  46.67 
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THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 

• 
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THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 
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9.1698 

21  25  44.1 

9.880 

5 

4  38    5.27 

9.5959 

27    6  52.5 

3.737 

6 

2  47  31.03 

9.1704 

21  35  34.7 

9.797 

6 

4  40  36.97 

9.5315 

27  10  31.8 

3.579 

7 

2  49  41.48 

9.1780 

21  45  19.7 

9.703 

7 

4  43    9.05 

9.5377 

27  14    1.1 

.  3.405 

8 

2  51  52.39 

9.1857 

21  54  59.0 

9.608 

8 

4  45  41.50 

9.5438 

27  17  20.4 

3.937 

9 

2  54    3.77 

9.1935 

22    4  32.6 

9.511 

9 

4  48  ]4.31 

9.5496 

27  20  29.6 

3.068 

10 

2  56  15.61 

9.9019 

22  14    0.3 

9.419 

10 

4  50  47.47 

9.5567 

27  23  28.6 

9.898 

11 

2  58  27.91 

9.9089 

22  23  22.1 

9.319 

11 

4  53  20.99 

9.5615 

27  26  17.4 

9.797 

12 

3    0  40.68 

9.9167 

22  32  37.8 

9.911 

12 

4  55  54.85 

a.5e7i 

27  28  55.8 

9.554 

13 

3    2  53.92 

9.9946 

22  41  47.4 

9.108 

13 

4  58  29.04 

9.5795 

27  31  23.8 

9.380 

14 

3    5    7.63 

9il394 

22  50  50.8 

9jm 

14 

5    1    3.55 

9.5778 

27  33  41.4 

9.906 

]5 

3    7  21.81 

9.9409 

22  59  47.9 

8.898 

15 

5    3  38.38 

9.5831 

27  35  48.5 

9.030 

16 

3    9  36.46 

9J2481 

23    8  38.6 

8.791 

16 

5    6  13.52 

9.5889 

27  37  45.0 

1.859 

17 

3  11  51.58 

9.9560 

23  17  22.8 

8.689 

17 

5    8  48.96 

9.5931 

27  39  30.8 

1.674 

18 

3  14    7.18 

9.9639 

23  26    0.4 

8.579 

18 

5  11  24.69 

9.5078 

27  41    5.9 

1.495 

19 

3  16  23.25 

9.9718 

23  34  31.4 

8.460 

19 

5  14    0.70 

9.6095 

27  42  30.2 

1.314 

20 

3  18  ;^.80 

9.9797 

23  42  55.6 

8.347 

20 

5  16  36.99 

9.6071 

27  43  43.6 

1.133 

21 

3  20  56.82 

9.9877 

23  51  13.0 

8.939 

21 

5  19  13.55 

9.6115 

27  44  46.1 

0.951 

22 

3  J3  14^ 

9.9956 

23  59  23.4 

8.115 

22 

5  21  50.37 

9.6157 

27  45  37.7 

0.767 

23 

3  25  32.29 
MO 

9.3035 

N.24    7  26.8 
Z  14. 

7.997 

23 

5  24  27.43 
WEDl 

9.6197 
SIESD 

N.27  46  18.2 
AY  16. 

0.5^ 

0 

3  27  50.74 

9.3115 

N.24  15  23.0 

7.877 

0 

5  27    4.73 

9.6936 

N.27  46  47.6 

0.397 

1 

3  30    9.67 

9.3194 

24  23  12.0 

7.756 

1 

5  29  42.26 

9.6973 

27  47    5.9 

0.919 

2 

3  32  29.07 

9.3979 

24  30  53.7 

7.633 

2 

5  32  20.01 

9.6309 

27  47  13.1 

40.096 

3 

3  34  48.94 

9.3351 

24  38  28.0 

7.509 

3 

5  34  57.97 

9.6343 

27  47    9.0 

-0.J69 

4 

3  37    9.28 

9.3430 

24  45  54.8 

7.383 

4 

5  37  36.13 

9.6376 

27  46  53.6 

0.350 

5 

3  39  30.10 

9.3509 

24  53  14.0 

7.956 

5 

5  40  14.48 

9.6406 

27  46  27.0 

0.538 

6 

3  41  5139 

9.35AR 

25    0  25.5 

7.197 

6 

5  42  53.00 

9.6434 

27  45  49.1 

0.797 

7 

3  44  13.15 

9.3666 

25    7  29.2 

6.996 

7 

5  45  31.69 

9.6469 

27  44  59.8 

0.917 

8 

3  46  35.38 

9.3743 

25  14  25.0 

6.864 

8 

5  48  10.55 

9.6489 

27  43  59.0 

1.108 

9 

3  48  58.07 

9.3831 

25  21  12.9 

6.731 

9 

5  50  49.56 

9.6519 

27  42  46.8 

1.399 

10 

3  51  21.23 

9.3898 

25  27  52.7 

6.595 

10 

5  53  28.70 

9.G534 

27  41  23.1 

1.491 

11 

3  53  44.85 

9.3974 

25  34  24.3 

6.457 

IL 

5  56    7.97 

9.6555 

27  39  47.9 

1.689 

12 

3  56    8.92 

9.4050 

25  40  47.6 

6.319 

12 

5  58  47.36 

9.6574 

27  38    1.3 

1.674 

13 

3  58  33.45 

9.4197 

25 '47    2.6 

6.180 

13 

6    1  26.86 

9.6591 

27  36    3.1 

9.067 

14 

4    0  58.44 

9.4903 

25  53    9.2 

6.038 

14 

6    4    6.45 

9.6606 

27  33  53.3 

9.960 

15 

4    3  23.88 

•9.4978 

25  59    7.2 

5.895 

15 

6    6  46.13 

9.6619 

27  31  31.9 

9.453  ; 

16 

4    5  49.77 

9.4353 

26    4  56.6 

5.751 

16 

6    9  25.88 

9.6631 

27  28  58.9 

9.647 

17 

4    8  16.10 

9.4496 

26  10  37.3 

5.604 

17 

6  12    5.70 

9.6649 

27  26  14.3 

9.840 

18 

4  10  42.88 

9.4500 

26  16    9.1 

5.456 

18 

6  14  45.58 

9.6650 

27  23  18.1 

3.033 

19 

4  13  10.10 

9.4579 

26  21  32.0 

5.307 

19 

6  17  25..50 

9.6656 

27  20  10.3 

3.997 

20 

4  15  37.74 

9.4643 

26  26  46.0 

5.157 

20 

6  20    5.45 

9.6661 

27  16  50.9 

3.491 

21 

4  18    5.81 

9.4714 

26  31  50.9 

5.005 

21 

6  22  45.43 

9.6664 

27  13  19.8 

3.615  ' 

22 

4  20  34.31 

9.4785 

26  36  46i5 

4.659 

22 

6  25  25.42 

9.6665 

27    9  37.1 

3.808 

23 

4  23    3.23 

9.4854 

26  41  33.1 

4.697 

%\ 

6  28    5.41 

9.6664 

27    5  42.8 

4.009 

24 

4  25  32.56 

9.4993 

N.26  46  10.2 

4.540 

24 

6  30  45.39 

9.6669 

N.27    I  36.9 

4.195 

10 
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IX 


• 

GREENWICH  MEAN  TIME. 

■•• 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

1 

Hour. 

Right  AfloensioD. 

Diff. 
for  1  m. 

Decliuation. 

Diff. 
for  1  m. 

Hour. 

Right  A  scenuoD . 

Diff. 
forlm. 

Declination. 

• 

Diff. 
for  1  m. 

1 

THU 

RSDi! 

lY   17. 

1 

SATURDAY  19. 

b    m      s 

B 

O          /           // 

/' 

h    m      g 

B 

O          /           //               //              1 

0 

6  30  45.:39 

9.6669 

N.27    1  36.9 

4.195 

0 

8  35  39.02 

9.4945 

N.20  11    4.9 

13.459  ; 

1 

6  33  25.35 

9.6658 

26  57  19.4 

4.388 

1 

8  38    8.52 

9.4888 

19  5i  33.7 

19.588 

2 

6  36    5.28 

9.6653 

26  52  50.3 

4.581 

2 

8  40  37.68 

9.4839 

19  45  54.4 

19.793  ' 

3 

6  158  45.18 

9.6646 

26  48    9.7 

4.774 

3 

8  43    6.50 

9.4775 

19  3.3    7.0 

]9.&'>5  { 

4 

6  41  25.03 

9.6636 

26  43  17.5 

4.967 

4 

8  45  34.98 

9.4717 

19  20  11.8 

19.985 

5 

6  44    4.81 

9.6634 

26  38  13.7 

5:158 

5 

8  48    3.11 

9.4660 

19    7    8.8 

13.114 

6 

6  46  44.52 

9.6619 

26  32  58.4 

5.349 

0 

8  50  30.90 

9.4609 

18  53  58.1 

13.341 

7 

6  49  24.15 

9.6596 

26  27  31.7 

5.541 

7 

8  52  58.34 

9.4545 

18  40  39.9 

13.365  , 

8 

6  52    3.69 

9.6563 

26  21  53.6 

5.731 

8 

8  55  25.44 

9.4488 

18  27  14.3 

13.487 

9 

6  54  43.14 

9.6566 

26  16    4.1 

5.990 

9 

8  57  52.20 

9.4431 

18  13  41.4 

13.608  i 

10 

6  57  22.48 

9.6546 

26  10    3.2 

6.109 

10 

9    0  18.61 

9.4373 

18    0    1.3 

13.737  1 

11 

7    0    1.69 

9.6594 

26    3  51.0 

6.998 

11 

9    2  44.67 

9.4315 

17  46  14.2 

13.843 

12 

7    2  40.77 

9.6509 

25  57  27.4 

6.467 

12 

9    5  10.39 

9.4957 

17  32  20.1 

13.958 

]3 

7    5  19.72 

9.6479 

25  50  52.6 

6.673 

13 

9    7  35.76 

9.4900 

17  18  19.2 

14.071 

14 

7    7  58.52 

9.6454 

25  44    6.6 

6.859 

14 

9  10    0.79 

9.4149 

17    4  11.6 

14.181 

15 

7  10  37.17 

9.6496 

25  37    9.5 

7.044 

15 

9  12  25.47 

9.4085 

16  49  57.5 

14.989 

16 

7  13  15.66 

9.6401 

25  30    1.3 

7.999 

16 

9  14  49.81 

9.4038 

16  35  36.9 

14.396 

17 

7  15  53.98 

9.6371 

25  22  42.0 

7.413 

17 

9  17  1.3.81 

9.3979 

16  21  10.0 

14.501 

18 

7  18  32.11 

9.6340 

25  15  11.7 

7.596 

18 

9  19  37.47 

9.3915 

16    6  30.8 

14.603 

19 

7  21  10.06 

9.6308 

25    7  30.5 

7.777 

19 

9  22    0.79 

9.38.58 

15  51  57.6,   14.703 

20 

7  23  47.81 

2.6974 

24  59  38.5 

7.957 

20 

9  24  23.77 

9.3809 

15  37  12.4    14.809 

21 

7  26  25.35 

9.6339 

24  51  35.6 

8.137 

21 

9  26  46.41 

9.3746 

15  22  21.4    14.898 

22 

7  29    2.68 

9.6904 

24  43  22.0 

8.315 

22 

9  29    8.72 

9.')691 

15    7  24.7    14.993 

23 

7  31  39.80 

9.6167 

N.24  34  57.8 

8.499 

23 

9  31  30.70 

9.7636 

N.14  52  22.4    15.083 

1 

FR 

IDA'S 

:  18. 

SU] 

N^DAl 

:  20. 

1 

0 

7  34  16.69 

9.6138 

N.24  26  22.9 

8.669 

0 

9  33  52.35 

9.3581 

N.14  37  14.7 

1 
15.173 

1 

7  36  53.34 

3.6088 

24  17  37.5 

8.843 

1 

9  36  13.67 

9.3597 

14  22    1.6 

15.961 

2 

7  39  29.75 

9.6046 

24    8  41.7 

9.017 

2 

9  38  34.67 

9.3479 

14    6  43.4 

15.346  ' 

3 

7  42    5.92 

9.6007 

23  59  35.5 

9.189 

3 

9  40  55.34 

9..3418 

13  51  20.1 

15.430 

4 

7  44  41.84 

9.5965 

23  50  19.0 

9.361 

4 

9  43  15.69 

9.3365 

13  35  51,8 

15.519 

5 

7  47  17.50 

9.5991 

23  40  52.2 

9.531 

5 

9  45  35.72 

9.3313 

13  20  18.7 

15JV99 

6 

7  49  52.89 

9.5876 

23  31  15.3 

9.698 

6 

9  47  55.44 

9.3961 

13    4  40.8 

15.669 

7 

7  52  28.01 

9.5831 

23  21  28.4 

9.865 

7 

9  50  14.85 

9.3909 

12  48  58.4 

15.744 

8 

7  55    2.86 

9.5784 

23  11  31.5 

10.031 

8 

9  52  33.95 

9.3158 

12  a3  11.5 

15.817 

9 

7  57  37.42 

9.5736 

23    1  24.7 

10.195 

9 

9  54  52.74 

9.3107 

12  17  20.3 

15.889 

10 

8    0  11.69 

22  51    8.1 

10.357 

10 

9  57  11.23 

9.3057 

12    1  24.8 

15.958 

11 

8    2  45.67 

9.5639 

22  40  41.9 

10.516 

11 

9  59  29.42 

9..3007 

11  45  25.3 

16.035 

12 

8    5  19.36 

9.5589 

22  30    6.2 

10.6T* 

12 

10    1  47.31 

9.9958 

11  29  21.8 

16.090 

13 

8    7  52.74 

9.5538 

22  19  21.0 

10.833 

13 

10    4    4.91 

9.9910 

11  13  14.5 

16.153 

14 

8  10  25.82 

9.5487 

22    8  26.3 

10.989 

14 

10    6  22.23 

9.9863 

10  57    3.5 

16.914 

J5 

8  12  58.59 

9.5435 

21  57  iJ2.3 

11.143 

15 

10    8  39.26 

9.9815 

■     10  40  48.8 

16.973 

16 

8  15  31.04 

9.5383 

21  46^  9.1 

11.996 

16 

10  10  56.01 

9.9768 

10  24  30.7 

16.330 

17 

8  18    3.18 

9.5330 

21  34  46.8 

11.447 

17 

10  13  12.48 

9.9793 

10    8    9.2 

16.385 

18 

8  20  35.00 

9.5976 

21  23  15.5 

11.596 

18 

10  15  28.68 

9.3677 

9  51  44.5 

16.437 

]9 

8  23    6.49 

9.5399 

21  11  35.3 

11.743 

19 

10  17  44.61 

9.9633 

9  35  16.7 

16.483 

20 

8  25  37.66 

9.5167 

20  59  46.3 

11.888 

20 

10  20    0.28 

9.9589 

9  18  45.9 

16.537 

21 

8  28    8.50 

9.5113 

20  47  48.7 

19.039 

21 

10  22  15.68 

9.9546 

9    2  12.2 

16.584 

22 

8  30  39.01 

9.5057 

20  35  42.5 

19.173 

22 

10  24  30.83 

9.9504 

8  45  35.8 

16.699 

23 

8  33    9.18 

9.5001 

20  23  27.9 

19.313 

23 

10  26  45.73 

9.9463 

8  28  56.7 

16.673 

24 

8  35  39.02 

9.4945 

N.20  11     4.9 

19.453 

24 

10  29    0.38 

9.9431 

N.  8  12  15.1!   16.713  1 

X. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
forlm. 

Hour. 

Bight  Asoension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
forlm. 

MO 

NDA^ 

IT  21. 

WEDNESDAY  23. 

h    m      B 

» 

-.-       o          /          // 

// 

h     m      B 

0 

O         t         II 

fi 

0 

10  29    0.38 

9.9491 

N.  8  12  15.1 

16.713 

0 

12  13  27.93 

9.1498 

a  5  21  47.8 

16.542 

1 

10  31  14.78 

9.9381 

7  55  31.1 

16.752 

1 

12  15  36.50 

9.1428 

5  38  19.0 

16.498 

2 

10  33  28.t)5 

9.9349 

7  38  44.9 

16.788 

2 

12  17  45.07 

9.1429 

5  54  47.5 

16.459  I 

3 

10  35  42.89 

9.2304 

7  21  56.5 

16.893 

3 

12  19  53.65 

9.1431 

6  11  13.2 

16.405 

4 

10  37  56.60 

9.9966 

7    5    6.1 

16.857 

4 

12  22    2.24 

2.1433 

6  27  36.1 

16.357  ' 

5 

10  40  10.08 

9JI^8 

6  48  13.7 

16.888 

5 

12  24  10.65 

9.1437 

6  43  56.0 

16.307 

6 

10  42  23.34 

3.2199 

6  31  19.5 

16.917 

6 

12  26  19.48 

9.1440 

7    0  12.9 

16.956 

7 

10  44  36.38 

2.9157 

6  14  23.6 

16.945 

7 

12  28  28.13 

9.1445 

7  16  26.7 

16.903 

8 

10  46  49.22 

9.9199 

5  57  26.1 

16.970 

8 

12  30  36.82 

9.1459 

7  32  37.3 

16.149  ; 

9 

10  49    1.85 

9.9088 

5  40  27.2 

16.993 

9 

12  32  45.55 

9.1458 

7  48  44.6 

16.094 

10 

10  51  14.28 

9.9055 

5  23  26.9 

17.015 

10 

12  34  54.32 

9.1465 

8    4  48.6 

16.037 

11 

10  53  26.51 

9.9093 

5    6  25.4 

17.034 

11 

12  37    3.13 

9.1473 

8  20  49.1 

15.979 

12 

10  55  38.55 

9.1999 

4  49  22.8 

17.059 

12 

12  39  11.99 

9.1489 

8  36  46.1 

15J>19 

13 

10  57  50.41 

2.1961 

4  32  19.2 

17.068 

13 

12  41  20.91 

9.1491 

8  52  39.4 

15.858 

14 

11     0    2.08 

2.1931 

4  15  14.7 

17.083 

14 

.    12  43  29.88 

9.1500 

9    8  29.0 

15.796 

15 

11    2  13.58 

2.1909 

3  58    9.3 

17.096 

15 

12  45  38.91 

9.1511 

9  24  14.9 

15.733 

16 

11    4  24.91 

9.1874 

3  41    3.2 

17.106 

16 

12  47  48.01 

9.1593 

9  39  56.9 

15.668 

17 

11    6  36.07 

9.1847 

3  23  56.6 

17.114 

17 

12  49  57.19 

9.1536 

9  55  35.0 

15.601 

18 

11     8  47.07 

9.1891 

3    6  49.5 

17.199 

18 

12  52    6.44 

9.1548 

10  11    9.0 

15.539 

19 

11  10  57.92 

9.1795 

2  49  42.0 

17.127 

19 

12  54  15.77 

9.1569 

10  26  38.9 

15.463 

20 

11  13    8.61 

9.1770 

2  32  34.3 

17.199 

20 

12  56  25.19 

9.1577 

10  42    4.6 

15.393 

21 

11  15  19.16 

2.1747 

2  15  26.5 

17.131 

21 

12  58  34.69 

9.1599 

10  57  26.1 

15.399  ' 

22 

11  17  29.57 

9.1794 

1  58  18.6 

17.131 

22 

13    0  44.29 

9.1607 

11  12  43.2 

15.948 

23 

11  19  39.&I 
TUI 

9.1709 

]SDA 

N.  1  41  10.8 
Y  22. 
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GREEIS  VVICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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9074 

95  29  50 

9071 

Aldebaran 

W. 

58  23  19 

9167 

60  12  37 

9150 

62    2    7 

9151 

63  51  48 

9145 

Spica 

E. 

76    4  21 

9071 

74  12  37 

9066 

72  20  45 

9069 

70  28  48 

9059 

XVI. 
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1 

GBEENWICH  MEAN  TIME. 

1 

LUKAB  DISTANCES. 

h 

Star's  NamA 

P.L. 

P.L 

P.L. 

P.L. 

*1 

and 

Midnight 

«f 

XVh. 

of 

XV1IP» 

of 

XXlb. 

of 

13 

Position. 

o 

Diff. 

iMfr. 

3038 

Diff 

Diff. 

1 

Foinalhaut 

W. 

O            /         /f 

79  52  36 

9047 

0           /        /• 

81  21  50 

O           /        // 

82  51  28 

3008 

Sl  21  31 

9989 

Venus 

W. 

73  57  35 

S9I6 

75  29  34 

9896 

77     1  58 

9877 

78  34  46 

9858 

Saturn 

w. 

63    4  42 

S757 

64  40    6 

9740 

66  15  53 

9799 

67  52    3 

9704 

a  Pegasi 

w. 

57  33    6 

9960 

59    3  44 

9954 

60  34  54 

9936 

62    6  37 

9904 

Mare 

w. 

29  46    4 

9961 

31  17    6 

9940 

32  48  34 

991» 

34  20  29 

9898 

•i 

1 

Pollux 

E. 

62    0  58 

97V7 

60  24  54 

9710 

58  48  27 

9603 

57  11  38 

9676 

Regul'is 

E. 

98  53  39 

9713 

97  17  17 

9697 

95  40  33 

9679 

94    3  25 

9669 

14 

Suw 

W. 

127  18  35 

9999 

128  50  26 

9903 

130  22  41 

9883 

131  55  21 

9863 

Fomalhaut 

W. 

91  57  42 

9897 

93  30    5 

9880 

95    2  49 

9883 

96  35  55 

9847 

Venus 

W. 

86  25    7 

9759 

88    029 

9738 

89  36  18 

9716 

91  12  34 

9698 

Saturn 

W. 

75  58  57 

9613 

77  37  34 

9594 

79  16  37 

9576 

80  56    5 

9556 

a  PegHsi 

W. 

69  52  58 

9785 

7J  27  45 

9763 

73    3    2 

9741 

74  38  48 

9719 

Mara 

W. 

42    6  42 

9795 

43  41  16 

9775 

45  16  17 

9755 

46  51  44 

9735 

a  Arietis 

W. 

26  29  29 

9650 

28    7  16 

9693 

29  45  40 

9598 

31  24  38 

9574 

Pollux 

E. 

49    1  46 

9590 

47  22  37 

9579 

45  43    4 

9556 

44    3    8 

3536 

Regulus 

E. 

85  51  47 

9579 

84  12  14 

9553 

82  32  15 

9535 

80  51  51 

9517 

15 

Sun 

W. 

139  45    3 

9766 

141  20  15 

9748 

142  55  51 

S799 

144  31  52 

9710 

Fomalhaut 

W. 

104  26  22 

9776 

106    1  21 

9765 

107  36  35 

9754 

109  12    3 

9744 

Venus 

W. 

99  20  36 

9599 

100  59  33 

9578 

102  38  58 

9559 

104  18  50 

9540 

Saturn 

W. 

89  19  48 

9466 

91     1  49 

9448 

92  44  16 

9430 

94  27    8 

9419 

a  Pegasi 

W. 

82  44  38 

9617 

84  23  10 

9S08 

86    2    8 

9560 

87  41  31 

9561 

Mare 

W. 

54  55  39 

9636 

56  33  45 

9616 

58  12  18 

9598 

59  51  16 

9579 

a  Arietis 

W. 

39  47  26 

9463 

41  29  31 

9443 

43  12    4 

9493 

44  55    6 

9404 

Pollux 

E. 

35  37  38 

9457 

33  55  24 

9443 

32  12  50 

9498 

30  29  55 

9415 

Regulus 

E. 

72  23  26 

9496 

70  40  28 

9406 

68  57    5 

2390 

67  13  16 

9373 

16 

Venus 

W. 

1 12  44  42 

9447 

114  27  10 

9430 

116  10    2 

9419 

117  53  19 

9396 

Satuni 

W. 

103    7  38 

9398 

104  52  56 

9313 

106  38  36 

9996 

108  24  39 

9983 

a  Peffasi 

W. 

96    4  26 

9460 

97  46    7 

9465 

99  28    9 

9459 

101  10  30 

9440 

C7 

Mare 

W. 

68  12  28 

9490 

69  53  55 

9479 

71  35  47 

9456 

73  18    2 

9441 

a  Arietis 

W. 

53  37    3 

SS19 

55  22  45 

9996 

57    8  51 

9979 

58  55  21 

9963 

Aldebarnu . 

W. 

23  40  13 

9757 

25  15  37 

9684 

26  52  38 

9691 

28  31    5 

9566 

Pollux 

E. 

21  51  11 

9371 

20    6  54 

9369 

18  22  35 

9374 

16  38  23 

9387 

Regulus 

£. 

58  27  58 

9989 

56  41  42 

9973 

54  55    3 

9958 

53    8    1 

9949 

17 

Mare 

W. 

81  54  40 

9368 

83  39    0 

9356 

85  23  38 

9344 

87    8  34 

9339 

a  Arietis 

W. 

67  53  32 

919] 

69  42  13 

9179 

71  31  12 

9167 

73  20  30 

9155 

Aldebaran 

w. 

36  59  29 

9374 

38  43  41 

9346 

40  28  33 

9399 

42  14    1 

9999 

Regulus 

E. 

44    7  28 

9174 

42  18  22 

91G9 

40  28  57 

9151 

38  39  15 

9139 

Spica 

E. 

98    9  53 

9177 

96  20  5J 

9165 

94  31  30 

9153 

92  41  52 

9149 

18 

Mare 

W. 

95  57    6 

9985 

97  43  28 

9977 

99  30    2 

9970 

101  16  46 

9964 

a  Arietis 

W. 

82  30  59 

9108 

84  21  46 

9101 

86  12  44 

9094 

88    3  53 

.    9088 

Aldebaran 

W. 

51    8  47 

9919 

52  56  57 

9198 

54  45  27 

9166 

56  34  15 

9176 

Regulus 

E. 

29  26  53 

9094 

27  35  45 

9068 

25  44  27 

9081 

23  52  59 

9075 

Spica 

E. 

83  29  46 

9096 

81  38  41 

9068 

79  47  24 

9069 

77  55  57 

9076  ! 

19 

a  Arietis 

W. 

97  21  34 

9068 

99  13  22 

9067 

101    5  12 

9066 

102  57    4 

9065 

Aldebaran 

W. 

65  41  39 

9140 

67  31  37 

9136 

69  21  42 

9139 

71  11  52 

9130 

Spica 

E. 

68  36  46 

9067 

66  44  40 

9055 

64  52  32 

9054 

63    0  22 

9053 

18 
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. 

GREENWICH  MEAN  OTME. 

t 

LUNAE  DISTANCES. 

2  . 
^5 

Star's  Name 

P.L. 

P.L. 

P.L, 

P.L. 

and 

Noon. 

of 

nih. 

of 

Vlh. 

of 

IXii. 

of 

1^ 

SO 

PoftitioD. 

Diflf. 

Diff. 

Diff. 

Diff. 

a  Arietis 

W. 

O            /         // 

104  48  57 

9066 

106  40  49 

9067 

108  32  39 

2069 

lid  24  26 

2073 

Aldebaran 

W. 

73    2    5 

9138 

74  52  21 

2128 

76  42  37 

2128 

78  32  5.'} 

2130  i 

Pollux 

w. 

30    8  28 

9088 

31  59  46 

2085 

83  51     9 

2063 

35  42  34 

2082  1 

Spica 

E. 

61    8  11 

2054 

59  16    1 

2055 

57  23  53 

2057 

55  31  47 

S059 

Ad  tares 

E. 

106  58  56 

9048 

105    6  37 

2050 

1C3  14  20 

2051 

101  22    5 

2053 

21 

Aldebaraii 

W. 

87  43  21 

2147 

89  33    8 

2153 

91  22  47 

2160 

93  12  15 

2167 

Pollux 

W. 

44  59  26 

2094 

46  50  35 

2098 

48  41  37 

2103 

50  32  31 

2109 

Spica 

E. 

46  12  36 

9081 

44  21    8 

2088 

42  29  51 

9095 

40  38  44 

21(8  ! 

Antai*e8 

E. 

92    2    2 

9073 

90  10  22 

2079 

88  18  51 

9086 

86  27  30 

2099 

Sun 

E. 

145  26  27 

2387 

143  42  34 

2394 

141  58  50 

2400 

140  15  15 

2406 

22 

Aldebaran 

W. 

102  16  36 

9919 

104    4  45 

^aa 

105  52  38 

22a'> 

107  40  14 

2247 

Pollux 

W. 

59  44  28 

9147 

61  34  15 

2157 

63  23  47 

2167 

65  13    5 

2177  1 

Regulus 

W. 

22  43  37 

9138 

24  33  38 

2147 

26  23  25 

2157 

28  12  57 

2167  1 

Spica 

E. 

31  26  22 

9151 

29  36  40 

2162 

27  47  15 

2174 

25  58    9 

2188  1 

An  tares 

E. 

77  13  38 

2135 

75  23  32 

2144 

73  33  40 

2154 

71  44    3 

2165  1 

Sun 

E. 

131  40    1 

2449 

129  57  36 

2460 

128  15  26 

2470 

126  33  31 

2481 

23 

Pollux 

W. 

74  15  34 

9933 

76    3  13 

2245 

77  50  34 

2257 

79  37  37 

2270  , 

Regulus 

W. 

37  16  38 

£293 

39    4  31 

2935 

40  52    6 

2246 

42  39  22 

2960 

Antares 

E. 

62  40    6 

9999 

60  52  IJ 

2235 

59    4  35 

2247 

57  17  17 

S959 

Sun 

E. 

118    7  57 

9549 

116  27  42 

2555 

114  47  45 

2568 

113    8    6 

2581 

24 

Pollux 

W. 

88  28  10 

9335 

90  13  19 

2348 

91  58    9 

9309 

93  42  39 

2375  , 

Regulus 

W. 

51  31    3 

9395 

53  16  26 

2330 

55    1  29 

2352 

56  46  13 

2365  1 

Antai'es 

E. 

48  25  29 

9394 

46  40    5 

2338 

44  55    1 

2351 

43  10  16 

S365 

Sun 

E. 

104  54  31 

9651 

103  16  45 

2666 

101  39  19 

2680 

100    2  12 

2695 

25 

Pollux 

W. 

102  20  21 

9442 

104    2  56 

2456 

105  45  11 

2470 

107  27    7 

9489 

Regulus 

W. 

65  25    4 

9432 

67    7  53 

2445 

68  50  2:3 

2459 

70  32  34 

2479 

Antares 

E. 

34  31  23 

2432 

32  48  34 

2445 

31     6    4 

2459 

29  23  53 

9479 

Sun 

E. 

92    1  26 

2766 

90  26  14 

2781 

88  51  21 

2795 

87  16  46 

9809 

26 

Regulus 

W. 

78  58  57 

9536 

80  39  20 

9548 

82  19  26 

2561 

83  59  15 

9573 

Spica 

W. 

25    2  30 

9558 

26  42  23 

2567 

28  22    3 

2577 

30    1  29 

9588 

Sun 

E. 

79  28  20 

9878 

77  55  39 

2892 

76  23  10 

2905 

74  50  57 

9918 

27 

Regulus 

W. 

92  14  13 

9632 

93  52  25 

2643 

95  30  22 

2654 

97    8    4 

9664 

Spica 

W. 

38  15    0 

2641 

39  52  59 

2652 

41  30  43 

2663 

43    8  13 

9672 

Sun- 

E. 

67  13  59 

2981 

65  43  23 

2993 

64  13    2 

3005 

62  42  56 

3017 

28 

Spica 

W. 

51  12  21 

2722 

52  48  31 

9739 

54  24  28 

9741 

56    0  13 

9751 

Sun 

E. 

55  15  59 

3073 

53  47  17 

3084 

52  18  48 

3095 

50  50  32 

3105 

29 

Spica 

W. 

63  55  56 

2795 

65  30  30 

2804 

67    4  53 

2812 

68  39    5 

9820 

■ 

Antares 

W. 

18    2  11 

2792 

19  36  50 

2801 

21  11  17 

2808 

22  45  34 

9817 

1 

Sun 

E. 

43  32  15 

3154 

42    5  11 

3163 

40  38  18 

3173 

39  11  36 

3183 

^ 

Spica- 

W, 

76  27  31 

2859 

78    0  42 

2866 

79  33  44 

9874 

81   -6  36 

9681 

Antares 

W. 

30  34  23 

2855 

;«    7  39 

9863 

33  40  45 

9870 

35  13  42 

9877 

Sun 

K 

32    0  45 

3225 

30  a5    5 

3933 

29    9  35 

3842 

27  44  15 

3949 

XVIII. 
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GREENWICH  MEAN  TIME. 

• 

• 

LUNAB  DI8TAKCE8. 

1^ 

Star's  ITame 

P.L. 

P.L. 

P.L. 

1 

P.L. 

and 

Midniffht. 

of 

XVh. 

of 

xvnih. 

of 

XXIh. 

of 

20 

Poeition. 

i>iir. 

Diff. 

• 

Dlff. 

Diff, 

a  Arietis 

W. 

O           1       /' 

112  16    9 

9075 

114    7  47 

9079 

115  59  19 

9083 

117  50  44 

9089 

Aldebaraii 

W. 

80  23    7 

9133 

82  13  18 

.     9134 

84    3  25 

9138 

85  53  26 

9149 

Pollux 

w. 

37  34    1 

9083 

39  25  27 

9084 

41  16  51 

9086 

43    8  11 

9090 

Spica 

E. 

53  39  45 

9009 

51  47  48 

9066 

49  55  57 

9071 

48    4  13 

9075 

Ajitares 

E. 

99  29  54 

9056 

97  37  47 

9059 

95  45  45 

9064 

93  53  50 

9068  ' 

1 

21 

Aldebciran 

W. 

95    1  33 

9174 

96  50  39 

9183 

98  39  32 

9199 

100  28  12 

1 

9909 

Pollux 

W. 

52  23  l(i 

9116 

54  13  50 

9199 

56    4  15 

9130 

57  54  28 

9139 

Spica 

E. 

38  47  48 

9111 

36  57    5 

9190 

35    6  36 

9199 

33  16  21 

9139 

Autares 

E. 

84  36  19 

9100 

82  45  20 

9108 

80  54  33 

9116 

79    3  59 

9195  \ 

Sun 

E. 

138  31  49 

9414 

136  48  34 

9499 

135    5  30 

9431 

133  22  39 

9440 

22 

Aldebaran 

W. 

109  27  31 

9960 

111  14  30 

8973 

113    1    9 

9987 

114  47  28 

3301 

Pollux 

W. 

67    2    7 

9187 

68  50  54 

9198 

7a  39  24 

9909 

72  27  38 

9991 

Reguhis 

W. 

30    2  14 

9178 

31  51  15 

9188 

33  40    0 

9900 

35  28  28 

9919 

Spica 

E. 

24    9  23 

9909 

22  20  58 

9918 

20  32  57 

9935 

18  45  22 

9954 

Antares 

E. 

69  54  42 

9176 

68    5  38 

9186 

€6  16  50 

9198 

64  28  19 

9916    ; 

Sun 

E. 

124  51  51 

9499 

123  10  27 

9504 

121  29  20 

.   9517 

119  48  30 

9599 

23 

Pollux 

W. 

81  24  21 

S989 

83  10  47 

9995 

84  56  54 

9306 

86  42  42 

9399 

Regulus 

w. 

44  26  20 

99ra 

46  12  59 

9265 

47  59  20 

9999 

49  45  21 

9319 

Antares 

E. 

55  30  17 

9979 

53  43  36 

9985 

51  57  15 

9996 

50  11  12 

9311 

Suit 

E. 

111  28  45 

9585 

109  49«43 

9609 

108  11    0 

9693 

106  32  36 

9637  ; 

24 

Pollux 

W. 

95  26  50 

9388 

97  10  42 

9409 

98  54  14 

9415 

100  37  27 

p 

9499 

Regulus 

W. 

58  30  38 

9379 

60  14  43 

3399 

61  58  29 

9405 

63  41  56 

9419 

Anuires 

E. 

41  25  51 

9378 

39  41  45 

9391 

37  57  58 

9405 

36  14  31 

9419 

Sun 

E. 

98  25  25 

9708 

96  48  56 

9793 

95  12  47 

9738 

93  36  57 

9759 

25 

Pollux 

W. 

109    8  45 

9496 

110  50    4 

9509 

112  31    5 

9599 

114  11  47 

9535 

Regulus 

W. 

72  14  27 

9485 

73  56    2 

9498 

75  37  18 

9511 

77  18  16 

9593 

Antares 

E. 

27  42    0 

9485 

26    0  26 

9498 

24  19  10 

9511 

22  38  12 

9595 

Sun 

E. 

85  42  30 

9893 

84    8  32 

9837 

82  34  52 

9851 

81     1  30 

9865 

26 

Regulus 

W. 

85  38  47 

9585 

87  18    3 

9597 

88  57    2 

9609 

90  35  45 

9690 

Spica 

W. 

31  40  40 

9599 

33  19  37 

9610 

34  58  19 

9880 

36  36  47 

9631 

Sun 

E. 

73  19    1 

9931 

71  47  21 

9944 

70  15  58 

9957 

68  44  51 

9969 

27 

Regulus 

W. 

98  45  32 

9675 

100  22  45 

9686 

101  59  44 

9696 

103  36  29 

9707 

Spica 

W. 

44  45  30 

9683 

46  22  33 

9693 

47  59  22 

9703 

49  35  58 

9713 

Sun 

E. 

61  13    4 

3099 

59  43  27 

3040 

58  14    4 

3059 

56  44  55 

3069 

28 

Spica 

W. 

57  35  45 

9760 

59  11    5 

9769 

60  46  14 

9778 

62  21  11 

9787 

Sun 

E. 

49  22  28 

3115 

47  54  37 

3195 

46  26  58 

3135 

44  59  31 

3144 

29 

Spica 

W. 

70  13    7 

9898 

71  46  58 

9836 

73  20  39 

9844 

74  54  10 

98S3 

Antai'es 

W. 

24  19  40 

9895 

25  53  36 

9839 

27  27  22 

9840 

29    0  58 

9848 

Sun 

E. 

37  45    5 

3190 

36  18  44 

3199 

34  52  34 

3908 

33  26  34 

3917 

90 

Spica- 

W. 

82  39  19 

9888 

84  11  53 

9895 

85  44  18 

9909 

87  16  34 

9909 

Antares 

W. 

36  46  30 

9884 

38  19    9 

9899 

39  51  38 

9898 

41  23  59 

9905 

Sun 

E. 

26  19    4 

:i958 

24  54    3 

3965 

23  29  11 

3973 

22    4  28 

3981 

/ 
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FEBRUARY,  1878. 


• 

AT 

'  GREENWICH  APPARENT  NOON, 

• 

1 

4 
1 

es 

• 

• 

THE  SUN'S 

Sidereal 
Time 
of  the 
Semi- 
diameter 
paasinfc 

the 
Merid- 
ian. 

Eqaation  of 

Time, 

tobe 

added  to 

Apparent 

Tin\e, 

1 
1 

Apparent 
Right  Ascensiou. 

Dlff.  for 
1  hour. 

Apparent 
Declination. 

Dlff.  for 
1  Iioiir . 

Semi- 
fliameter. 

Dlff.  for  > 
Ihour. 

1 

Frid. 
ISat. 
'  Sun. 

1 

2 
.3 

h 

21 
21 
21 

m       B 

0     8.43 
4  12.46 
8  15.68 

10.186 
10.151 
10.116 

S.  17     2  52.3  +42.88 
16  45  34.2    43.(>2 
16  27  58.7    44.34 

16  15^97 
16  15.82 
16  15.67 

68.25 

68.14 
68.02 

m      H 

13  52.18 

13  59.64 

14  6.28 

a 
+0..327 

0.293 

0.259 

Mon. 

Tues. 

Wed. 

4 
5 
6 

21 
21 
21 

12  18.07 
16  19.62 
20  20.35 

10.081 
10.047 
10.013 

16  10     6.0 
15  51  56.7 
15  33  31.1 

45.04 
45.73 
46.40 

16  15.51 
16  15.35 
16  15,19 

67.91 
67.79 
67.68 

14  12.09 
14  17.07 
14  21.24 

0.225 
0.191 

0.157 , 

1 

Thur. 

Frid. 

Sat. 

7 
8 
9 

21 
21 
21 

24  20.27 
28  19.37 
32  17.66 

9.079 
9.9i^ 
0.91*4 

15  14  49.7 
14  55  53.0 
14  36  41.3 

• 

47.05 
47.68 
48.29 

16  15.02 
16  14.85 
16  14.67 

67.56 
67.45 
67.34 

14  24.60 
14  27.12 
14  28.86 

0.123 
0.089 
0.055 

'  Sun, 
Mon. 
Tues. 

10 
11 
12 

21 
21 
21 

36  15.14 
40  11.81 
44     7.69 

9.878 
9.845 
9.813 

14  17  15.1 
13  57  35.0 
13  37  41.2 

48.88 
40.46 
50.02 

16  14.49 
16  41.31 
16  14.12 

67.23 
67.12 
67.01 

14  29.78 
14  29.90 
14  29.22 

+0J)22 

-O.Oll 

0.044 

1 

,  Wed. 
Thur. 
Frid. 

13 
14 
15 

21 
21 
21 

48     2.80 
51  57.15 
55  50.75 

9.781 
9.749 
9.718 

13  17  a,  0 
12  57  14.0 
12  36  41.5 

50.57 
51.09 
51.60 

16  13.93 
16  13.73 
16  13.53 

66.90 
66.79 
66.69 

14  27.78 
14  25.58 
14  22.64 

0.076 
0.107 

o.i:w 

Sat. 

Sun, 

Mon. 

16 
17 

18 

21 
22 
22 

59  43.62 
3  35.77 
7  27.22 

9.688 
9.658 
9.6-29 

12  15  57.0 
11  55    0.8 
11  33  53.3 

52.09 
52.57 
53.03 

16  13.33 
16  13.12 
16  12.91 

66.58 
66.48 
66.38 

14  18.97 
14  14.58 
14    9.48 

0.168 

,0.197 

0.226 

1 

Tues. 
Wed. 
Thur. 

19 
20 
21 

m 

22 
22 
22 

11  17.98 
15     8.07 
18  57.56 

9.601 
9.574 
9.547 

11   12  34.9 
10  51     6.0 
10  29  26.9 

53.48 
53.91 
54.33 

16  12.69 
16  12.47 
16  12.24 

66.28 
66.18 
66.09 

14    3.70 
13  57.26 
13  50.18 

0.254 
0.281 
0.307 

Frid. 

Sat. 

Sun, 

22 
23 
24 

22  22  46.38 
22  26  34.58 
22  30  22.20 

9.531 
9.49<) 
9.474 

10    7  38.1 
9  45  39.9 
9  23  32.8 

5't.73 
55.11 
55.48 

16  12.01 
16  11.78 
16  11.54 

66.00 
65.91 
65.82 

13  42.47 
13  34.15 
13  25.24 

1 
0.333  1 
0.358 
0.382; 

Mon. 

Tues. 

Wed. 

25 
L6 
27 

22  34     9.24 
22  37  55.71 
22  41  41.64 

9.448 
9.425 
9.403 

9     1   17.0 
8  38  53.0 
8  16  21.4 

55.83 
56.16 
56.48 

16  11.30 
16  11.06 
16  10.82 

65.74 
65.66 
65.58 

13  15.76 
13    5.70 
12  55.11 

0.406 
0.429 
0.452 

Thur. 
Frid. 

1 

28 
29 

22  45  27.04 
22  49  11.92 

• 

* 

9.381 
9.360 

7  53  42.4 
S.   7  30  56.5 

56.78 
+57.05 

16  10.57 
16  10.32 

65.50 
65.42 

12  43.98 
12  32.35 

• 

0.474 
0.495 

1 

KoTB.~Mean  Time  of  the  Semidiameter  paasing  may  be  found  by  sabtracting  0*.19  fh>m  the  Sidenal  Time. 
+  prefixed  to  the  hourly  change  of  declination  indicates  that  the  soath  declinations  are  decreasing^ 
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t 


AT  GREENWICH  MEAN  NOON. 

* 

M 

O 
1 

• 

1 
1 

o 

1 

THE  SUN'S 

Equation  of 
Time, 
tobe 
tubtraetnd 
from 
2[ean 
lime. 

• 

Diff.for 
1  hour. 

Sidereal 

Time 

or 

Right  Ascension 

of 

Mean  Sun. 

ApparetU 
Right  Ascension. 

Diff.  for 
1  hour. 

Apparent 
Declination. 

Diff.  for 
1  hour. 

Frid. 

Sat 

Sun. 

1 

2 
3 

h     in 

21     0 
21     4 
21     8 

6.07 
10.09 
13.30 

8 

10.185 
10.150 
lO.llG 

S.17     3    2.3 
16  45  44.4 
16  28     9.1 

+42.8r 
43.81 
44.33 

m  .      8 

13  52.10 

13  59.56 

14  6.22 

a 
+0.327 

0.293 

0.259 

h      m       8 

20  46  13.97 
20  50  10.53 

20  54    7.08 

1 

Mon. 

:  Tues. 

Wed. 

4 
5 
6 

21   12 
21   16 
21  20 

15.68 
17.23 
17.96 

10.081 
10.047 
10.013 

16  10  16.7 
15  52     7.5 
15  33  42.2 

45.03 
45.72 
46.39 

14  12.04 
14  17.03 
14  21.20 

0.225 
0.191 
0.157 

1 

20  58     3.64 ! 

21  2     0.20 
21     5  56.76 

Thur. 

Frid. 

Sat. 

7 
8 
9 

21  24 

21  28 
21  32 

17.88 
16.9*^ 
15.27 

9.979 
9.945 
9.912 

15  15     1.0 
14  56     4.4 
14  36  52.9 

47.04 
47.67 

48.28 

14  24.57 
14  27.11 
14  28.85 

0.123 
0.089 
0.056 

21     9  53.31 
21   13  49.87 
21   17  46.42 

:  Sun, 
Mon. 
Tues. 

10 
11 
12 

21  36 
21  40 
21  44 

12.75 
9.43 
5.32 

9.878 
9.815 
9.813 

14  17  26.9 
13  57  46.9 
13  37  53.2 

48.87 
49.45 
50.01 

14  29.77 
14  29.90 
14  29.23 

+0.022 

-0.011 

0.044 

21  21  42.98 
21  25  39.53 
21  29  36.09 

Wed. 

Thur. 

.  Frid. 

1 

13 
14 
15 

21  48 
21  51 
21  55 

0.44 

54.80 
48.42 

• 

9.781 
9.750 
9.719 

13  17  46.2 
12  57  26.3 
12  36  53.9 

50.56 
51.09 
51.60 

14  27.80 
14  25.60 
14  22.67 

0.076 
0.107 
0.138 

21  33  32.64 
21  37  29.20 
21  41  25.75 

1 

Sat. 

Sun. 

Mon. 

16 
17 

16 

21  59  41.31 

22  3  33.48 
22     7  24.95 

9.699 
9.659 
9.(530 

12  16     9.4 
11  55  13.2 
11  34     5.8 

52.09 
52.57 
53.03 

14  19.00 
14  14.62 
14     9.53 

0.168 
0.197 
0.226 

21  45  22.31 
21  49  18.86 
21  53  15.42: 

Tues. 
Wed. 
Thur. 

1 

19 

!  20 

21 

22  11 
22  15 
22  18 

15.73 

5.86 
55.35 

9.602 
9.575 
9.548 

11   12  47.4 
10  51   18.5 
10  29  39.4 

53.48 
53.91 
54.33 

14     3.76 
13  57.33 
13  50.26 

0.254 
0.281 
0.307 

21  57  11.97 

22  1     8.53 
22     5     5.09 

.  Frid. 
Sat 
Sun. 

22 
23 
24 

22  22  44.20 
22  26  32,43 
22  30  20.08 

9.522 

9.497 
9.473 

10     7  50.6 
9  45  52.3 
9  23  45.1 

54  73 
55.11 

55.48 

13  42.55 
13  34.23 
13  25.33 

0.333 
0.358 
0.382 

22     9     1.65 
22  12  58.20: 
22  16  54.75 

Mon. 

Tues. 

Wed. 

25 
26 
27 

22  34 
22  37 
22  41 

7.15 
53.65 
39.61 

9.449 
9.426 
9.404 

9     1  29.3 
8  39     5.3 
8  16  33.6 

55.83 
56.16 
56.48 

13  15.85 
13     5.79 
12  55.20 

0.406 
0.429 
0.452 

22  20  51.30 
22  24  47.86 
22  28  44.41 

Thur. 
Frid. 

28 
29 

22  45  25.05 
22  49     9.97 

9.382 
9.361 

7  53  54.5 

S.   7  31     8.4 

56.78 
+57.06 

12  44.08 
12  32.45 

0.474 
0.495 

22  32  40.97 , 
22  36  37.52 

KOTK.- 

-Th« 

Semidiameter  for  Me 

an  Noonm 

Ay  be  assumed  the  same  as  thi 

n  for  Apparent 

Noon. 

Diff.  for  1  hoar. 

+  prefix 

red  to  1 

he  hourly  ol 

laogeof 

deolioation 

I  indicates  that  the  south  deolii 

nations  are  deoi 

■easing. 

4-9'.8666 
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III. 


AT  GREENWICH  MEAN  NOON. 


a 

o 


P 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 


32 
33 
34 

35 
36 
37 

38 
39 
40 

41 
42 
43 

44 
45 
46 

47 

48 
49 

50 
51 
52 

53 
54 
55 

56 
57 

58 

59 
60 


THE  SUN'S 


True  LONGITTTDE. 


// 


312  33  46.2 

313  34  39.0 

314  35  30.6 

315  36  20.9 

316  37     9.8 

317  37  57.2 

318  -38  43.3 

319  39  27.9 

320  40  10.8 

321  40  52.0 

322  41  31.6 
823  42     9.4 

324  42  45.5 

325  43  19.9 

326  43  52.6 

327  44  23.7 

328  44  53.2 

329  45  21.2 

330  45  47.7 

331  46  12.7 

332  46  36.1 

333  46  58.0 

334  47  18.6 

335  47  37.8 

336  47  55.5 

337  48  11.8 

338  48  26.6 

339  48*39.8 

340  48  51.4 


V 


II 


33  30.2 

34  22.8 

35  14.2 

36  4.5 

36  53.2 

37  40.4 

38  26.3 

39  10.8 

39  53.7 

40  34.7 

41  14.1 

41  51.7 

42  27.7 

43  2.1 

43  34.6 

44  5.5 

44  34.8 

45  2.8 

45  29.3 

45  54.1 

46  17.4 

46  39.2 

46  59.7 

47  18.8 

47  36.3 

47  52.5 

48  7.2 

48  20.3 
48  31.8 


Diff.  for 
1  hour. 


52.22 
52.18 
52.13 

52.06 
52.01 
51.95 

51.89 
51.82 
51.75 

51.68 
51.61 
51.54 

51.47 
51.40 
51.33 

51.26 
51.20 
51.14 

51 .07 
51.01 
50.94 

50.88 
50.83 
50.77 

50.71 
50.65 
50.58 

50.52 
50.45 


LATITUDE 


-0.54 
0.40 
0.26 

+0.13 

0.00 

+0.11 

0.20 
0.27 
0.31 

0.31 
0.28 
0.23 

0.16 
+0.06 
-0.06 

0.19 
0.32 
0.45 

0.56 
0.65 
0.72 

0.77 
0.79 
0.77 

0.73 
0.66 
0.56 

0,44 
-0.31 


LogrritJiiii 

of  the 

Radios  Vector 

of  the 

Earth. 


9.9937360 
.9938043 
.9938739 

.9939446 
.9940167 
.9940901 

.9941649 
.9942410 
.9943187 

.9943981 
.9944794 
.9945625 

.9946474 
.9947343 

.9948233 

• 

.9949144 
.9950077 
.9951031 

.9952005 
.9952998 
.9954009 

.9955036 
.9956079 
.9957138 

.9958210 
.9959293 
.9960386 

.9961485 
9.9962591 


Diff.  for 
1  hour. 


+28.2 
28.7 
29.2 

29.7 
30.2 
30.8 

31.4 
32.0 
32.7 

33.4 
34.2 
35.0 

35.8 
36.6 
37.5 

38.4 
39.3 
40.1 

40.9 
41.7 
42.4 

43.1 
43.7 
44.4 

44.8 
45.2 
45.6 

45.9 
•M6.2 


Mean  Time 

of 
Sidereal  Oh. 


n     m       8 

3  13  14.29 
3  9  18.38 
3     5  22.47 

3  1  26.56 
2  57  30.65 
2  53  34.75 

2  49  38.84 
2  45  42.92 
2  41  47.00 

2  37  51.09 
2  33  55.18 
2  29  59.27 

2  26  3.37 
2  22  7.46 
2  18  11.55 

2  14  15.64 
2  10  19.73 
2  6  23.82 

2  2  27.92 
1  58  32:01 
1  54  36.09 

1  50  40.18 
1  46  44.27 
1  42  48.37 

1  38  52.46 
1  34  56.55 
1  31  0.63 


1  27 
1  23 


4.73 

8.83 


NOTK :  X  oorrespondfl  to  the  tnu  equiDOZ  of  the  date,  X'  to  the  mean  eqainox  of  January  O'.O. 


Diff.  for  1  hour. 
— 9".8896 
(Table  II.) 
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m 

GREENWICH  MEAN  TIME. 

• 

1 

1 

• 

THE 

MOON'S 

• 

• 

SEMIDIAMETKR. 

UORIZONTAI 

.    PARALLAX. 

MERIDIAN  PASSAGE. 

AGE. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
1  hour. 

Midnight. 

Diff.  for 
1  hour. 

Diff.  for 
1  hour. 

Noon. 

1 

2 
3 

14  55.2 
14  50.6 
14  47.1 

14  52.7 
14  48.8 
14  45.9 

54  38.6 
54  21.7 
54     9.0 

1       // 
-0.79 

0.62 

0.^43 

54  29.6 
54  14.8 
54     4.5 

-0.71 
0.53 
0.32 

h      m 
6 

0  22.2 

1  4.6 

m 

1.82 
1.71 

d 
28.9 

0.2 
1.2 

4 
5 
6 

14  45.0 
14  44.5 
14  45.9 

14  44.6 
14  44.9 
14  47.4 

54     1.3 

53  59.5 

54  4.6 

-0.81 

+0.06 

0.37 

53  59.6 

54  1.1 
54  10.1 

-0.08 

+0.21 

0.54 

1  45.0 

2  24.1 

3  3.0 

1.65 
1.62 
1.63 

2.2 
3.2 
4.2 

7 
8 
9 

14  49.5 

14  55.4 

15  3.9 

14  52.1 

14  59.3 

15  9.1 

54  17.7 

54  39.5 

55  10.6 

0.72 
1.10 
1.49 

54  27.5 

54  53.9 

55  29.6 

0.91 
1.29 
1.68 

3  42.8 

4  24.8 

5  9.9 

• 

1.70 
h8l 
1.96 

5.2 
6.2 
7.2 

10 
11 
12 

15  14.9 
15  28.1 
15  43.2 

15  21.3 
15  35.5 
15  51.1 

55  50.9 

56  39.6 

57  34.9 

1.66 
2.19 
2.40 

56  14.3 

57  6.6 

58  4.1 

2.03 
2.31 
2.45 

5  58.9 

6  52.5 

7  50.3 

2.14 
2.33 
2.48 

8.2 

9:2 

10.2 

13 
14 
15 

15  59.2 

16  14.8 
16  28.5 

16     7.2 
16  22.0 
16  34.2 

58  33.6 

59  31.1 

60  21.5 

2.46 
2.29 
1.87 

59    2.9 

59  57.5 

60  42.2 

2.40 
2.11 
1.58 

8  50.8 

9  51.9 
10  51.4 

2.55 
2.52 
2.42 

11.2 
12.2 
13.2 

16 
17 

16 

16  38.8 
16  44.3 
16  44.5 

16  42.2 
16  45.1 
16  42.5 

60  59.2 

61  19.4 
61  19.9 

1.23 

+0.44 
-0.40 

61  11.7 
61  22.2 
61  12.7 

0.85 
+0.02 
-0.80 

11  48.3 

12  42.3 

13  34.3 

2.30 
2.20 
2.14 

14.2 
15.2 
16.2 

19 

!  20 

21 

16  39.3 
16  29.6 
16  16.9 

16  34.9 
16  23.5 
16     9.7 

61     0.9 
60  25.5 
59  38.6 

1.16 
1.75 
2.12 

60  44.9 
60    3.1 
59  12.5 

1.48 
1.96 
2.22 

14  25.6 

15  17.2 

16  10.1 

2.14 
2.17 
2.24 

17.2 
18.2 
19.2 

22 
23 
24 

16    2.4 
15  47.7 
15  33.8 

15  55.0 
15  40.7 
15  27.4 

58  45.6 
57  51.7 
57     0.6 

2.26 
2.21 
2.03 

58  18.5 
57  25.6 
56  36.9 

2.25 
2.13 
1.91 

17  4.8 

18  0.7 
18  57.1 

2.31 
2.35 
2.33 

20.2 
21.2 
22.2 

25 
26 
27 

15  21.3 
15  10.6 
15     1.9 

15  15.8 
15     6.0 

14  58.2 

56  14.7 
55  35.4 
55     3.1 

1.78 
1.49 
1.20 

55  54.2 
55  18.4 
54  49.6 

1.64 
1.35 
1.06 

19  52.3 

20  44.9 

21  34.3 

2.25 
2.13 

1.98 

23.2 
24.2 
25.2 

28 
29 

14  M.9 
14  49.8 

14  52.1 
14  47.8 

54  37.7 
5^4  18.8 

0.92 
0.6C 

54  27.5 
54  11.6 

0.79 
0.54 

22  20.3 

23  3.4 

1.85 
1.74 

26.2 
27.2 

30 
31 
32 

14  46.3 
14  44.2 
14  43.6 

14  45.0 
14  43.7 
14  43.7 

54     5.9 
53  58.3 
53  56.0 

0.42 
-0.20 
+0.01 

54     1.4 
53  56.5 
53  56.7 

0.31 
-0.10 
+0.11 

23  44.1 

6 
0  23.5 

1.66 
1.62 

28.2 

29.2 

0.4 

• 

• 
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V, 


GREENWICH  MEAN  TIME. 

• 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

1 

Hour. 

Right  AsoensioD. 

Dlflf. 
for  1  m. 

Declinatioii. 

Dlff. 
for  1  m. 

Hour. 

Right  AsceDaiou. 

Dlflf. 
for  L  m. 

Dlff. 
forlm. 

1 

n 

IIDAI 

{  1. 

SUNDAY  3. 

• 

b     m      8 

8 

o         /          // 

// 

h     m      8 

8 

0       t       II          h        1 1 
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15.619 

10 

11  21  50.88 
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9.9569 

12  57  43.1 

15J268 

14 

1 1  30  47.78 
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9.3588 

13  12  56.5 

15.177  , 

15 

11  33    1.81 

3.33^ 

S.  0    5  38.1 

17.681 

15 

13  20  15.46 

9.9608 

13  28    4.3 

15.083  , 

16 

1-1  35  15.77 
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GREENWICH  MEAN  TIME. 

■ 

THE  MOON'S  BIUUT  ASCENSION  AND  DECLINATION. 
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RigbtAseeiwioii. 

Diff. 
for  1  m. 

DecHimtion. 

Diff. 
forlm. 
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Diff. 
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4 

15  42  48.93 
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6.563 

9 

14    1  19.51 

3.3040 

17  43    1.1 
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13 
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16 
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17 
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3.3356 
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17 
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18 
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18 
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19 

14  24  29.97 

9.3311 
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19 
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21 
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21 
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22 
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22 
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23 
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S.20  35  20.7 
^  22. 
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23 
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SUl 

3.4967 
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0 
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8.3447 
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0 
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1 
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1 
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2 
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2 
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3 
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3.3938 
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3 
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4 
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3.3555 

21  30  42.3 
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4 

16  40  56.16 

3.4368 

27  13  31.8 

3.373 

5 

14  47  56.79 

8.3561 

21  41  21.9 
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5 

16  43  21.72 

3.4858 

27  16  49.4 

3.913 

6 

14  50  18.35 

3.3607 

21  51  53.2 
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6 

16  45  47.25 
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27  19  57.3 

3.053 

7 

14  52  40.07 

3.3633 

22    2  16.1 
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7 
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27  22  55.6 

8.893  ' 

8 
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10.171 

8 
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9 
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9 
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9.570 

10 
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10 
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11 
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11 
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12 
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12 
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13 
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3.3783 
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13 
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1.939 

14 
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9.305 

14 

17    5    9.87 
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15 
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3.3839 

23  20  10.9 

9.157 

15 

17    7  34.90 

9.4165 

27  40  56.3 
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16 

15  14    2.37 

3.3854 

23  29  15.9 
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16 

17    9  59.85 
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27  42  28.3 
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17 

15  16  25.56 

8.3877 

23  38  12.0 

8.863 

17 

17  12  24.71 

9.4135 

27  43  50.8 

1.996 

18 

15  18  48.89 

3.3899 

23  46  59.3 

8.713 

18 

17  14  49.47 
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3.3931 

23  55  37.(3 

8.563 

19 

17  17  14.13 

9.4101 
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20 
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20 
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21 
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21 
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9.4063 
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22 
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22 
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3.4043 
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23 
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24 

17  26  51.63 

3.4083 

27  48  47.0 
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24 

15  33  11.53 

3.4031 

S.24  36  33.1 

7.805 

17  29  15.70 

8.4000 

S.27  49    3.5 

0.197 
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GREENWICH  MEAN  TIME. 

1 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Honr. 

BightAscensioo. 

Diff. 
for  Im. 
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DHL 
forlm. 
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Right  Ascenaioo . 

Diff. 
for  1  m. 

Declination. 
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'6.366 

23 

20  57  58.11 

10)559 

18  13  11.7 

10.918 

24 

19  20  20.06;  8J3035 

S.25  10  47.8 

6.484 

24 

20  59  55.32 

1.9513 

S.  18    2  14.9 

100)88 
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GEEENWICH  MEAN  TIME. 


THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 


PHASES  OP  THE  MOON. 


'    d  li        in 

#  New  Moon, 1  20  17.0 

3)   First  Quarter, 10  1  16.9 

O  Full  Moon, 16  23  16.8 

<L  Last  Quarter, 23  15  12.8 

d         h 

a  Apogee, 4  23.6 

<L  Perigee, 17  17.6 
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xin. 


« 

GREEISJWICH  MEAN  TBIE. 

• 

LUNAR  DISTANCES. 

• 

star's  Name 

P.L. 

m 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

np. 

of 

Vlh. 

of 

DCh. 

of 

1^ 

4 

Position. 

Diff. 

Diff. 

Diff. 

Diff. 

SCN 

W. 

O           /         /' 

23  28  23 

3455 

O           /        // 

24  49  37 

3458 

26  id  48 

3460 

O           t        f 

27  31  57 

3469 

Mars 

E. 

53  50  59 

3319 

52  27    9 

3399 

51    3  23 

;J395 

49  39  41 

3398 

• 

a  Arietis 

E. 

57  11  40 

3069 

55  43  17 

3099 

54  14  58 

3096 

52  46  43 

3098 

Aldebanin 

E. 

89  1-2  51 

3141 

87  45  31 

3143 

86  18  13 

3146 

84  50  59 

3148 

5 

Sun. 

W. 

34  17  16 

3467 

35  38  17 

3468 

36  59  17 

3468 

38,20  17 

3468 

Mars 

E. 

42  41  56 

3340 

4i  18  31 

3349 

39  55    8 

3344 

38  31  47 

3346 

a  Arietis 

E. 

45  26  15 

3110 

43  58  18 

3113 

42  30  24 

3114 

41    2  32 

3117 

Aldebaran 

E. 

77  35  25 

3158 

76    8  25 

3158 

74  41  26 

3159 

7a  14  28 

3161 

6 

Srw 

W. 

45.    5  29 

3469 

46  26  36 

3459 

47  47  46 

3456 

49    8  59 

3453 

Venus 

W. 

22  56  36 

3070 

24  25  22 

3a57 

25  54  24 

3046 

27  23  40 

3034 

Satam 

W. 

14  47  58 

3994 

16  12  16 

3963 

17  37  11 

3938 

19    2  35 

3917 

Mars 

E. 

31  35  34 

3353 

30  12  24 

3356 

28  49  17 

3358 

27  26  12 

3360 

a  Arietis 

E. 

33  43  51 

3128 

32  16  15 

3130 

30  48  42 

3139 

29  21  1] 

3135 

Aldebaran 

E. 

65  59  57 

3164 

64  33    5 

3164 

63    6  13 

3164 

61  39  21 

3164 

Pollux 

E. 

108  20  17 

3085 

106  51  49 

3089 

105  23  18 

3060 

103  54  44 

3078 

7 

Suif 

W. 

55  56    6 

3431 

57  17  47 

3496 

58  39  34 

3490 

60    1  28 

3414 

Venus 

W. 

34  53    8 

9987 

36  23  37 

9978 

37  54  17 

9969 

39  25    9 

9960 

a  Pegasi 

W. 

26  51  28 

4195 

28    1    6 

4019 

29  12  27 

3995 

30  25  21 

3844 

Saturn 

W. 

26  14  39 

3149 

27  41  49 

3138 

29    9  13 

3198 

30  36  49 

3117 

Aldebaran 

E. 

54  24  57 

3163 

52  58    3 

3169 

51  31    8 

3169 

50    4  13 

3169 

Pollux 

E. 

96  30  52 

3057 

95    1  50 

3U59 

93  32  41 

3047 

92    3  26 

3041 

8 

Sun 

W. 

66  52  56 

3375 

68  15  41 

3366 

69  38  36 

3356 

71    1  43 

3346 

Venus 

W. 

47    2  29 

9909 

48  34  36 

9899 

50    6  56 

9888 

51  39  30 

9876 

• 

Saturn 

W. 

37  57  52 

3068 

39  26  41 

3058 

40  55  42 

3047 

42  24  56 

3036 

a  Pegasi 

W. 

36  48  11 

3547 

38    7  43 

3503 

39  28    4 

3463 

40  49  10 

3494 

Aldebaran 

E. 

42  49  40 

3164 

41  22  48 

3167 

39  55  59 

3169 

38  29  13 

3173 

Pollux 

E. 

84  35  13 

3005 

83    5    7 

9997 

81  34  51 

9969 

80    4  24 

9980 

9 

Sun 

W. 

78    0  20 

3989 

79  24  44 

3976 

80  49  23 

3963 

82  14  18 

3950 

Venus 

W. 

59  26    8 

9815 

61    0  16 

9809 

62  34  41 

9768 

64    9  24 

9774 

Saturn 

W. 

49  54  36 

9977 

51  25  17 

9965 

52  56  13 

9959 

54  27  26 

9939 

a  Pegasi 

W. 

47  44  38 

3965 

49    9  30 

3938 

50  34  54 

3911 

52    0  50 

3186 

Aldebaran 

E. 

31  17  13 

3990 

29  51  28 

3938 

28  26    4 

3960 

27    1    6 

S989 

Pollux 

K. 

72  29    9 

9998 

70  57  26 

9916 

69  25  28 

9905 

67  53  15 

9893 

Regulus 

E. 

109  23  51 

9917 

107  51  54 

9006 

106  19  43 

9894 

104  47  16 

9881 

10 

Sun 

W. 

89  23    2 

3175 

90  49  41 

3158 

92  16  40 

3149 

93  43  59 

3195 

Venus 

W. 

72    7  44 

9700 

73  44  24 

9684 

75  21  26 

9668 

76  58  49 

9659 

Saturn 

W. 

62    7  50 

9868 

63  40  50 

9859 

65  14  11 

9636 

66  47  52 

3891 

a  Pegasi 

W. 

59  17  54 

3066 

60  46  45 

3044 

62  16    3 

3099 

63  45  49 

3000 

a  Arietis 

W. 

15  40    5 

3018 

17    9  55 

9970 

18  40  45 

9998 

20  12  28 

9899 

Mars 

W. 

15    5    2 

3900 

16  31  11 

3157 

17  58  12 

3190 

19  25  57 

3087 

Pollux 

E. 

60    8    7 

9896 

58  34  13 

9811 

57    0    0 

9797 

55  25  28 

9789 

Regulus 

E. 

97    0  49 

9813 

95  26  38 

9798 

93  52    7 

9789 

92  17  16 

9767 

11 

Sun 

W. 

101    5  50 

3035 

102  35  19 

3016 

104    5  12 

9997 

105  35  28 

9977 

Saturn 

W. 

74  41  37 

9735 

76  17  30 

9718 

77  53  46 

9700 

79  30  26 

9681 

a  Pe^i 

W. 

71  21  27 

9899 

72  53  56 

9871 

74  26  52 

9850 

76    0  15 

9899 

a  Anetis 

• 

W. 

28    1  18 

9759 

29  36  49 

9798 

31  12  52 

9704 

32  49  25 

9689 

XIV. 
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GREEM  WICH  MEAN  TIME. 

- 

LUNAR  DISTANCES. 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

»l 

«J14l 

Midnight. 

of 

XVh. 

of 

XVlllh. 

of 

xxii». 

of 

4 

Foeitioii. 

^ 

Diff. 

Diir. 

Di£F. 

Biff. 

Sun 

W. 

O           /It 

28  53    4 

3463 

30  14    9 

3464 

0         f       11 

31  a5  13 

3466 

0       /     /« 

32  56  15 

3467 

Mars 

E. 

48  16    2 

3331 

46  52  26 

3333 

45  28  53 

3336 

44    5  23 

3338 

a  Arietis 

E. 

51  Jd  81 

3J01 

49  50  22 

3104 

48  22  17 

3106 

46  54  15 

3108  \ 

Aldebaraii 

E. 

83  23  47 

3150 

81  56  38 

3159 

80  29  31 

3154 

79    2  27 

3156 

5 

Sun 

W. 

39  41  17 

3407 

41    2  18 

3466 

42  23  20 

3464 

43  44  24 

3463 

IVIars 

E. 

37    8  29 

3348 

a5  45  13 

3349 

34  21  58 

3351 

32  58  45 

3359 

a  Arietis 

E. 

39  34  43 

3119 

38    6  56 

3131 

36  39  12 

3193 

35  11  30 

3195 

Aldebarau 

E. 

71  47  32 

3]G9 

70  20  37 

3163 

68  53  43 

3163 

67  26  50 

3163 

6 

Suw 

W. 

50  30  16 

3450 

51  51  36 

3446 

53  13    1 

3441 

54  34  31 

3437 

Venus 

W. 

28  5:3  10 

3035 

30  22  52 

3015 

31  52  46 

3006 

33  22  51 

9997 

Sntiirn 

W. 

20  28  24 

3900 

21  54  33 

3185 

23  21     0 

317^ 

24  47  4:3 

3161 

Mars 

E. 

26    3  10 

3363 

24  40  11 

3367 

2:3  17  17 

3379 

21  54  28 

3378 

a  Arietis 

E. 

27  53  44 

3139 

26  26  22 

3145 

24  59    7 

3151 

23  31  59 

31.58 

AldeUtiitui 

E. 

60  12  29 

3164 

58  45  37 

3163 

57  18  44 

3163 

55  51  51 

3163  1 

Pollux 

E. 

102  26    7 

3074 

100  57  25 

3070 

99  28  39 

3066 

97  59  48 

3009 

7 

Sun 

W. 

61  23  29 

34C7 

62  45  38 

3400 

64    7  55 

3399 

65  30  21 

3384 

Veuus 

W. 

40  56  12 

9930 

42  27  27 

9040 

43  58  55 

9931 

45  30  35 

3990  , 

a  Pegasi 

W. 

31  39  38 

3771 

32  55  10 

3707 

34  11  50 

3649 

35  29  32 

3596 

Satiiru 

W. 

32    4  :)8 

3107 

33  32  39 

3098 

35    0  51 

3088 

36  29  15 

3078 

Aldebaran 

E, 

48  37  18 

3169 

47  10  23 

3109 

45  43  28 

3I(» 

44  16  33 

3163 

Pollux 

E. 

90  34    4 

3034 

89    4  34 

3098 

87  34  56 

3091 

86    5    9 

3014 

8 

Suit 

W. 

72  25    1 

3336 

73  48  31 

3395 

75  12  14 

3313 

76  36  10 

3301 

Venus 

W. 

53  12  19 

3865 

54  45  23 

9853 

56  18  42 

3841 

57  52  17 

9898 

Saturn 

W. 

43  54  24 

3095 

45  24    6 

3014 

46  54     1 

3009 

48  24  11 

9990 

a  Pegasi 

W. 

42  10  59 

3389 

43  33  28 

3355 

44  56  36 

3394 

46  20  20 

3904 

AldetNiran 

E, 

37    2  32 

3179 

:)5  a5  58 

3185 

34    9  31 

3194 

32  43  15 

3906 

Pollux 

E. 

78  33  46 

9970 

77    2  56 

9960 

75  31  53 

9950 

74    0  38 

9939 

9 

Sun 

W. 

83  39  28 

3936 

85    4  55 

3991 

86  30  39 

3906 

87  56  41 

3190 

Venus 

W. 

65  44  26 

2760 

67  19  46 

3746 

68  55  25 

3731 

70  31  24 

9715 

Saturn 

W. 

55  58  55 

9995 

57  30  42 

3911 

59    2  47 

3808 

6035    9 

8883 

a  Pegasi 

W. 

53  27  16 

3161 

54  54  12 

3137 

56  21  37 

3113 

57  49  31 

3089 

Aldebaran 

E. 

25  36  42 

33S5 

24  12  59 

3371 

22  50    9 

3499 

21  28  25 

3503 

Pollux 

E. 

66  20  47 

9880 

64  48    2 

9867 

63  15    1 

9854 

61  41  43 

3840 

Regulus 

E. 

103  14  33 

3868 

101  41  33 

9855 

100    8  16 

3843 

98  34  42 

3897 

10 

Sun 

W. 

95  11  38 

3108 

96  39  38 

3090 

98    8    0 

3079 

99  36  44 

3054 

Venus 

W. 

78  36  34 

9635 

80  14  42 

3618 

81  53  13 

3001 

83  32    7 

9583 

Saturn 

W. 

68  21  53 

3804 

69  56  16 

3787 

71  31     1 

9770 

73    6    8 

9753 

a  Pegasi 
a  Arietis 

W. 

65  16    2 

9978 

66  46  42 

9996 

68  17  50 

9935 

6!^  49  25 

9913 

W. 

21  44  57 

9860 

23  18    7 

3830 

24  51  56 

9803 

26  26  20 

9777 

Mars 

W. 

20  54  22 

3058 

22  23  23 

3030 

23  52  59 

3004 

25  23    7 

9978 

Pollux 

E. 

53  50  36 

9766 

52  15  24 

3751 

50  39  52 

3735 

49    3  59 

9719 

Regulus 

E. 

90  42    5 

S751 

89    6  33 

8735 

87  30  39 

3718 

85  54  23 

3701 

11 

Sun 

W. 

107    6    9 

3958 

108  37  14 

9938 

110    8  45 

3917 

111  40  42 

3898 

Saturn 

W. 

81    7  31 

9663 

82  45    0 

9644 

84  22  55 

3696 

86    1  15 

9607 

a  Pejiasi 

W. 

77  34    5 

9806 

79    8  22 

9788 

80  43    5 

9768 

82  18  15 

9748 

a  Anetis 

W. 

34  26  29 

9660 

36    4    3 

8638 

37  42    7 

3616 

39  20  40 

9594 

3 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

/ 

Star's  NamA 

P.L 

P.L. 

P.L. 

P.L. 

*1 

and 

Noon. 

of 

Ulh. 

of 

Vlh. 

of 

IXh. 

of 

1* 

11 

Position. 

Diff. 

Diff. 

Diir. 

Diff. 

1 

Mars 

W. 

O           /        /' 

S6  53  47 

9954 

O          /         /' 

28  24  57 

9931 

O          /         /• 

29  56  37 

me 

Oil! 

31  28  46 

I 

t 

9885 

Pollux 

E. 

47  27  44 

9703 

45  51    8 

9687 

44  14  10 

9670 

42  36  50 

9053 

Regulus 

E. 

84  17  45 

9684 

82  40  44 

9666 

81    3  19 

9649 

79  25  30 

9631 

13 

Sun 

W. 

113  13    4 

9877 

114  45  52 

9856 

116  19    7 

9835 

117  52  49 

9815 

Saturn 

W. 

87  40    1 

S588 

89  19  13 

9569 

90  58  51 

9549 

92  38  56 

9530 

a  Pegasi 

W. 

83  53  51 

9738 

85  29  54 

9707 

87    6^4 

9688 

88  43  20 

9668 

a  Arietis 

W, 

40  59  43 

9573 

42  39  15 

9559 

44  19  16 

9531 

45  59  46 

9510 

Mars 

W. 

39  16  44 

9775 

40  51  45 

9753 

42  27  15 

9731 

44    3  14 

9710 

Pollux 

E. 

34  24  33 

9571 

32  44  58 

9556 

31    5    2 

9540 

29  24  45 

9595  , 

Regulus 

E. 

71  10  15 

9538 

69  29  55 

9590 

67  49    9 

9500 

66    7  56 

9481 

13 

Suic 

W. 

125  48    3 

9711 

127  24  28 

9691 

129    1  20 

9670 

130  38  40 

9650 

• 

Saturn 

W. 

101    0    1 

SM34 

102  48  47 

9415 

104  32    I 

9396 

106  15  42 

9378 

a  Pe^asi 
a  Arietis 

W. 

96  54  27 

9576 

98  33  55 

9559 

100  13  47 

9549 

101  54    2 

9595 

1 

W. 

54  29  34 

9408 

56  12  58 

9387 

57  56  51 

9368 

59  41  12 

9348 

Mars 

W. 

52  10  16 

9604 

53  49    6 

9583 

55  28  24 

9569 

57    8  11 

9549  ' 

Aldebaran 

W. 

24  28  43 

9^9 

26    2  33 

9757 

27  37  57 

9695 

29  14  44 

9641 

Regulus 

E. 

57  35    5 

9365 

55  51    9 

9366 

54    6  45 

9347 

52  21  54 

9»98 

Spica 

E, 

in  36  55 

9389 

109  53    4 

9:)70 

108    8  46 

9350 

106  24    0 

9339 

14 

a  Arietis 

W. 

68  29  59 

9954 

70  17    0 

9937 

72    4  39 

9919 

73  52  38 

9909  ' 

Mars 

W. 

65  34    2 

9445 

67  16  33 

9496 

68  59  31 

9408 

70  42  54 

9390 

Aldebaran 

W. 

37  35    1 

9434 

39  17  47 

9409 

41     1  19 

9379 

42  45  34 

9345 

Regulus 

E. 

43  30  5:i 

9337 

41  43  21 

9990 

39  55  24 

9904 

38    7    2 

9187 

Spica 

E. 

97  33  24 

9941 

95  45  57 

9993 

93  58    4 

9906 

92    9  46 

9180 

15 

a  Arietis 

W. 

82  58  42 

9195 

84  49    3 

9111 

86  39  46 

9008 

88  30  48 

9065 

Mars 

W. 

79  25  58 

9310 

81  11  43 

9995 

82  57.50 

9981 

84  44  17 

9968 

Aldebaran 

W. 

51  36    7 

9998 

53  23  53 

9209 

55  12    7 

9190 

57    0  49 

9174 

Regulus 

E. 

28  59  11 

9119 

27    8  30 

9098 

25  17  28 

9086 

23  26    7 

9073 

Spica 

E. 

83    2  10 

9113 

81  11  31 

9099 

79  20  31 

9086 

77  29  11 

9074  ' 

16 

flt  Arietis 

W. 

97  50  32 

9039 

99  43  16 

9095 

101  36  12 

9017 

103  29  20 

9009 

Mars 

W. 

93  41     4 

9913 

95  29  12 

9904 

97  17  34 

9196 

99    6    8 

9180  1 

Aldebai^au 

W. 

66  10  11 

9104 

68     1     4 

9093 

69  52  13 

9084 

71  43  38 

9075 

Pollux 

W. 

23  13  25 

9079 

25    4  57 

9069 

26  56  55 

9048 

28  49  15 

9035 

Spica 

E. 

68    8    1 

9091 

66  15    0 

9013 

64  21  46 

9005 

62  28  20 

1998 

Antares 

E. 

113  59  13 

9017 

112    6    5 

9008 

110  12  43 

9000 

108  19    9 

1993  I 

17 

Aldebaran 

W. 

81     3  34 

9045 

82  55  58 

9049 

84  48  26 

9041 

86  40  57 

9039 

1 

Pollux 

W. 

38  14  58 

1995 

40    8  40 

1991 

42    2  28 

1988 

43  56  21 

19^6 

Spica 

E. 

52  58  53 

1976 

51     4  41 

1975 

49  10  27 

1974 

47  16  11 

1973 

Antares 

E. 

98  48  58 

1970 

96  54  36 

1967 

95    0  10 

1966 

93    5  42 

1965 

* 

18 

Aldebaran 

W. 

96    3  26 

9049 

97  55  44 

9053 

99  47  55 

9059 

101  39  57 

1 
9066  1 

Pollux 

W. 

53  26    9 

1989 

55  20     1 

1993 

57  13  47 

1997 

59    7  26 

9001   1 

Regulus 

W. 

16  24  23 

1981 

18  18  28 

1984 

20  12  28 

1987 

22    6  22 

1999 

Spica 

E. 

37  45  12 

1985 

35  51  14 

1990 

33  57  24 

1997 

32    3  45 

9004  1 

Antares 

E. 

83  33  31 

1974 

81  39  15 

1978 

79  45    6 

1983 

77  51    5 

1988 

19 

Pollux 

W. 

68  33  22 

9039 

70  25  56 

9048 

72  18  16 

9058 

74  10  20 

9068  ! 

Regulus 

W. 

31  33  33 

9099 

33  26  2*^ 

9038 

35  18  57 

9049 

37  11  15 

9050 

XVI. 


FEBRUARY,  1878, 


35 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Star's  Kama 

P.L. 

P.L 

P;L. 

P.L. 

11 

and 

Midnight 

of 

XVh. 

of 

XVlUh. 

of 

XXP>. 

of 

Positiou. 

^ 

Piff. 

Diff. 

• 

Piff. 

Biff. 

Mai-8 

W. 

O           /         /' 

33    1  24 

9869 

3l  34  3] 

9840 

36    8    7 

9818 

3#  42  li' 

9396 

Pollux 

E. 

40  59    7 

9637 

39  21    2 

9091 

37  42  35 

9604 

36    3  45 

9588 

Regulus 

E. 

77  47  17 

9613 

76    8  40 

9504 

74  29  37 

9576 

• 

72  50    9 

9557 

12 

Sun 

W. 

119  26  57 

9796 

121     1  32 

9773 

122  36  35 

9753 

124  12    5 

9739 

Sntiirn 

W. 

94  19  27 

9511 

96    025 

9499 

97  41  50 

9479 

99  23  42 

9453 

a  Pegnsi 

W. 

90  20  43 

9649 

91  58  31 

9630 

93  36  45 

9619 

95  15  24 

9594  1 

a  Arietis 

W. 

47  40  46 

9489 

49  22  14 

9468 

51    4  12 

9448 

52  46  39 

9498  , 

Mare 

W. 

45  39  41 

9688 

47  \6  37 

9067 

48  54    1 

9646 

50  31  54 

9694 

Pollux 

E. 

27  44    7 

9519 

26    3  10 

9499 

24  21  55 

9488 

22  40  25 

9479 

Regulus 

E. 

64  26  16 

9469 

62  44    9 

9443 

61    1  35 

9494 

59  18  34 

9404 

13 

Sun 

W. 

132  16  27 

9699 

133  54  42 

9610 

135  33  23 

9501 

137  12  31 

9571 

SaturD 

W. 

107  59  49 

9359 

109  44  23 

9340 

111  29  24 

9399 

113  14  51 

9304 

a  Pegasi 

W. 

103  34  40 

9510 

105  15  39 

9494 

106  57    0 

9480 

108  38  41 

9467 

a  Arietis 

VV. 

61  26    2 

9398 

63  n  20 

9309 

64  57    6 

9991 

66  43  19 

9979 

Mors 

W. 

58  48  26 

9599 

60  29    9 

9509 

62  10  19 

9489 

63  51  57 

9463 

Aldebanui 

W. 

30  52  43 

9591 

32  31  50 

9547 

34  11  58 

9506 

35  53    3 

9468 

Reffiilus 

E. 

50  36  35 

9309 

48  50  49 

9991 

47    4  37 

9973 

45  17  58 

9956 

Spica 

E. 

104  38  47 

9313 

102  53    6 

9995 

101     6  59 

9977 

99  20  25 

9958 

14 

a  Arietis 

W. 

75  41    3 

9186 

77  29  52 

9160 

79  19    6 

9154 

81    8  43 

9139 

Mars 

w. 

72  26  43 

9373 

74  10  56 

9356 

75  55  34 

^40 

77  40  35 

9395  ! 

Aldelmraii 

w. 

44  30  28 

9319 

46  16    0 

9994 

48    2    9 

1U70 

49  48  52 

9949 

Regiilus 

E. 

36  18  15 

9171 

34  29    4 

9155 

32  39  29 

9140 

30  49  31 

9196 

Spica 

E. 

90  21     2 

9173 

88*31  54 

SI57 

86  42  22 

9149 

84  52  27 

9198 

15 

a  Arietis 

W. 

90  22  10 

9073 

92  13  50 

9069 

94    5  48 

9059 

95  58    2 

9041 

Mara 

W. 

86  31    4 

9956 

88  18    9 

9944 

90    5  31 

9933 

91  53  10 

9993 

AMelmmn 

W. 

58  49  56 

9158 

60  39  27 

9143 

62  29  21 

9199 

64  19  36 

9116 

Re^iilus 
Spica 

E. 

21  34  27 

9069 

19  42  30 

9059 

17  50  17 

9043 

15  57  50 

9035 

E. 

75  37  32 

9069 

73  45  34 

9051 

71  53  19 

9041 

70    0  48 

9030 

16 

a  Arietis 

W. 

]a5  22  40 

9003 

107  16    9 

1990 

109    9  45 

1994 

111    3  28 

1991 

Mare 

W. 

100  54  52 

9189 

102  43  46 

9177 

104  32  48 

9179 

106  21  58 

9169 

Aldebarnn 

W. 

73  35  16 

9067 

75  27    6 

9060 

77  19    7 

9064 

79  11  17 

9060 

Pollux 

W. 

30  41  55 

9095 

32  34  51 

9015 

34  28    2 

9007 

36  21  25 

9001 

Spica 

E. 

60  34  43 

1993 

58  40  57 

1087 

56  47    2 

1089 

54  53    0 

1979 

Antares 

E. 

106  25  24 

1987 

104  31  29 

1989 

102  37  26 

1077 

100  43  15 

1973 

17 

Aldebaraii 

W. 

88  33  30 

9039 

90  26    3 

9041 

92  18  34 

9049 

94  11    2 

9045 

Pollux 

W. 

45  50  18 

1964 

47  44  17 

1064 

49  38  16 

1985 

51  32  14 

1987 

Spica 

K 

45  21  54 

1974 

43  27  38 

1975 

41  3^)  25 

1978 

39  39  16 

1981 

Antares 

E. 

91  11  13 

1965 

89  16  44 

1967 

87  22  17 

1968 

85  27  52 

1970 

18 

Aldebarau 

W. 

103  31  48 

9073 

105  23  28 

9089 

107  14  55 

9091 

109    6    8 

9109 

Pollux 

W. 

61    0  58 

9007 

62  54  21 

9014 

64  47  33 

9091 

66  40  34 

9030 

ReffuluB 

W. 

24    0    9 

1998 

25  53  47 

9006 

27  47  14 

9019 

29  40  30 

9090  i 

Spica 

E. 

30  10  17 

9019 

28  17    2 

9091 

2624    1 

9039 

24  31  17 

9044  1 

Antares 

E. 

75  57  12 

1994 

74    3  29 

9001 

72    9  57 

9009 

70  16  37 

9018 

19 

Pollux 

W. 

76    2    8 

9080 

77  53  38 

9009 

79  44  50 

9106 

81  35  42 

9117 

Regulus 

w. 

39    3  17 

9071 

40  55    1 

9083 

42  46  27 

9066 

44  37  33 

9106 

1 

36 


FEBRUARY,  18T8. 


XTIL 


GREENWICH  MEAN  TIME. 

LUNAB  DIS'J'ANCES. 

h 

Star's  Namtt 

P.L. 

P.L. 

P.L. 

P.L. 

^ts 
o  S 

«nd 

Noon. 

of 

niik* 

of 

Vlh. 

of 

IX>' 

of     , 

19 

Position. 

Diff. 

Diff. 

Diff. 

Diff. 

Antares 

E. 

o          /       // 

68  23  31 

9096 

m  30  38 

9037 

O          1         It 

64  38    1 

9047 

62  45  40 

1 
9058 

Jupiter 

E. 

115  46  23 

9098 

113  55  11 

9101 

112    4  14 

9119 

110  13  33 

9199 

20 

Pollux 

W. 

83  26  15 

9131 

85  16  27 

9145 

87    6  18 

9159 

88  55  47 

9174 

Re^ulus 

W. 

46  28  20 

9199 

48  18  46 

9136 

50    8  51 

9150 

51  58  34 

9165 

Antares 

E. 

53  28  25 

9191 

51  37  58 

9135 

49  47  52 

9149 

47  58    8 

9164 

Jupiter 

E. 

101    4  34 

9186 

99  15  45 

9900 

97  27  17 

9914 

95  39  1 1 

9930  , 

a  Aquile 

E. 

105  39  41 

98S5 

104    6  25 

9858 

102  33  12 

9869 

101    0    5 

9868 

Sun 

E. 

137  10  35 

9497 

135  27  39 

2449 

133  45    4 

9458 

132    2  51 

9474 

21 

Pollux 

W. 

97  57  28 

9953 

99  44  36 

9970 

101  31  20 

9967 

103  17  39 

9304 

Regulus 

W. 

61     1  26 

9943 

62  48  49 

9960 

64  35  47 

9977 

66  22  21 

9994  ' 

Antares 

E. 

38  55  12 

9943 

37    7  49 

9960 

35  20  50 

9977 

33  34  16 

9-394 

Jupiter 

E. 

86  44  26 

9309 

84  58  40 

9396 

&3  13  19 

9343 

81  28  22 

9360 

a  AquilcB 

E 

93  17    5 

9999 

91  45  14 

9938 

90  13  43 

9954 

88  42  32 

9979 

Srw 

E. 

123  37  32 

9a59 

121  57  40 

9576 

120  18  12 

9594 

118  39    9 

9619 

1 

22 

Repilus 
Spica 

W. 

75    8  55 

9380 

76  52  59 

9397 

78  36  38 

9415 

80  19  52 

J 

9431 

W. 

21  13  51 

9409 

22  57  13 

9499 

24  40  16 

9437 

26  22  58 

9451 

All  tares 

E. 

24  47  43 

9380 

23    3  40 

9398 

21  20    2 

9415 

19  36  49 

9433 

Jupiter 
a  AquilfB 

E. 

72  49  52 

9448 

71    7  25 

9465 

69  25  23 

9483 

67  43  46 

9500 

E. 

81  12  47 

3080 

79  44  13 

3105 

78  16    9 

3131 

76  48  37 

3158 

Sun 

E. 

110  30    7 

9705 

108  53  34 

9794 

107  17  26 

9743 

105  41  43 

9761 

23 

Regulus 

W. 

88  49  57 

9517 

90  30  46 

9534 

92  11  12 

9551 

93  51  15 

9567 

Spica 

W. 

34  51  10 

9599 

36  31-43 

9545 

38  11  54 

9561 

39  51  43 

9576  I 

Jupiter 

E. 

59  21  47 

9588 

57  42  35 

9605 

56    3  47 

9699 

54  25  22 

9638  \ 

a  AquilfB 

K. 

69  39  41 

3315 

68  15  47 

3351 

66  52  35 

3389 

65  30    6 

3498 

Sun 

E. 

97  49  12 

9854 

96  15  54 

9879 

94  42  59 

9890 

93  10  27 

9907 

24 

Spica 

W. 

48    5  30 

9653 

49  43  13 

9667 

51  20  37 

9689 

52  57  41 

9607 

Jupiter 

E. 

46  18  49 

9719 

44  42  35 

9735 

43    6  42 

9750 

41  31    9 

9766 

a  AquilfB 

E. 

58  49  19 

3654 

57  31  43 

3706 

56  15    2 

3769 

54  59  20 

3891    1 

Sun 

E. 

85  33  19 

9993 

84    2  58 

3009 

82  32  57 

3096 

81    3  16 

3041 

25 

Spica 

W. 

60  58  21 

9764 

62  33  36 

9776 

64    8  35 

9789 

65  43  17 

9801   1 

Antares 

W. 

15    4  27 

9761 

16  39  46 

9774 

18  14  48 

9765 

19  49  35 

9798  ! 

Jupiter 
a  Aquil» 

E. 

33  38  17 

9838 

32    4  39 

9859 

30  31  18 

9866 

28  58  15 

9879  ! 

E. 

48  57  11 

4179 

47  48  25 

4965 

46  41     0 

4359 

45  35    2 

4469  ! 

Sun 

E. 

73  39  34 

3115 

72  11  43 

3199 

70  44    9 

3144 

69  16  53 

3158 

26 

Spica 

W 

73  33    0 

9857 

75    6  14 

9868 

76  39  14 

9878 

78  12    1 

9687 

Antares 

W. 

27  39  41 

9853 

29  13    0 

9864 

30  46    5 

9874 

32  18  57 

9883   1 

Jupiter 

E. 

21  17  17 

9946 

19  45  57 

9961 

18  14  55 

9976 

16  44  12 

9999 

Sun 

E. 

62    4  23 

3919 

60  38  36 

3931 

59  13    3 

3949 

57  47  43 

3953 

•27 

Spica 

W. 

85  53    0 

9939 

87  24  38 

9939 

88  56    7 

9947 

90  27  26 

9955 

Antares 

W. 

40    0  19 

9996 

41  32    2 

9936 

43    3  35 

9943 

44  34  59 

9951 

Sun 

E. 

50  44    5 

3301 

49  19  55 

3310 

47  55  55 

3319 

46  32    5 

3397 

28 

Spica 

W. 

98    1  45 

9988 

99  32  13 

9994 

101    2  33 

3000 

102  32  46 

3005 

Antares 

W. 

52    9  43 

9984 

53  40  16 

9990 

55  10  41 

9996 

56  40  59 

3001   1 

Sun 

£. 

39  35  14 

3365 

38  12  17 

3379 

36  49  28 

3379 

35  26  47 

3385 

XVIII. 
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37 


I. 


GREENWICH  MEAN  TIME, 


LUNAR  DISTANCES. 


__       -  m 

Star's  Name        1 

P.L. 

P.L. 

P.L. 

P.L. 

1  v«  tS 

and 

Midniffht. 

of 

XVh. 

of 

XVIUh 

of 

XXJh. 

of 

19 

Position. 

o 

Dlff. 

Diif. 

Diff. 

« 

Difi. 

Antares 

E. 

GO  53' 36 

9070 

3           /         // 

59    1  50 

9081 

O          t         II 

57  10  22 

9094 

55  19  13 

9107 

Jupiter 

K 

108  23    8 

9134 

106  33    1 

9147 

104  43  13 

9159 

102  53  44 

9179 

20 

Pollux 

W, 

90  44  54 

9189 

92  33  38 

9905 

94  21  58 

9990 

96    9  55 

9937 

Regulus 

W. 

53  47  55 

9180 

55  36  53 

9195 

57  25  28 

9911 

59  13  39 

9997 

Antares 

E, 

46    8  46 

9179 

44  19  47 

9195 

42  31  12 

9910 

40  43    0 

9997 

Jupiter 
a  AquilflB 

E, 

93  51  28 

9945 

92    4    7 

9961 

90  17  10 

9977 

88  30  36 

9993 

E. 

99  27    5 

9876 

97  54  15 

9885 

96  21  37 

9896 

94  49  13 

9909 

Sun 

E. 

130  21    1 

9490 

128  39  34 

9506 

126  58  29 

9593 

125  17  48 

9541 

21 

Pollux 

W. 

105    3  33 

9391 

106  49    2 

9339 

108  34    5 

9356 

110  18  43 

9373 

Regulus 

W. 

68    8  30 

931 1 

69  54  14 

9398 

71  39  33 

9345 

73  24  27 

9363 

Antnres 

E. 

31  48    7 

9311 

30    2  23 

9398 

£8  17    5 

9346 

26  :)2  12 

9369 

Jupiter 
a  AquilflB 

E. 

79  43  50 

9378 

77  59  43 

9395 

76  16    1 

9419 

74  32  44 

9430 

E. 

87  11  44 

9991 

85  41  20 

3019 

84  11  22 

3033 

82  41  50 

3056 

Sun 

E. 

117    0  30 

9630 

115  22  16 

9649 

113  44  28 

9668 

112    7    5 

9687 

22 

Regulus 

W. 

82    2  42 

9449 

83  45    7 

9466 

85  27    8 

9484 

87    8  44 

9500 

Spica 

W. 

28    5  20 

9467 

29  47  20 

9489 

31  28  59 

9498 

33  10  15 

9.M3 

Aiitares 

E. 

17  54     1 

9450 

16  11  38 

9468 

14  29  40 

9487 

12  48    8 

9504 

Jupiter 
a  Aquilie 

E. 

66    2  a3 

9518 

64  21  45 

9536 

62  41  22 

9553 

61     1  23: 

9570 

E. 

75  21  38 

3187 

73  55  13 

3918 

72  29  25 

3949 

71     4  14' 

3989 

1 

Sun 

E. 

104    6  24 

9780 

102  31  30 

9796 

100  57    0 

9817 

99  22  54 

9835 

23 

Regulus 

W. 

95  30  55 

9583 

97  10  13 

9599 

98  49    9 

9615 

100  27  44 

9631 

Spica 

W. 

41  31  11 

95!» 

43  10  17 

9607 

44  49    2 

9633 

46  27  26 

9638 

Jupiter 
a  AquiifB 

E. 

52  47  19 

9655 

51    9  :38 

9679 

49  32  20 

9688 

47  55  24 

9704 

* 

E. 

64    8  21 

3469 

62  47  22 

3519 

61  27  11 

3556 

60    7  49 

3604 

Sun 

E. 

91  38  17 

9995 

90    6  30 

9949 

88  35    5 

9959 

87    4    1 

9977 

24 

Spica 

W. 

54  34  25 

9710 

56  10  51 

9794 

57  46  59 

9738 

59  22  49 

9751 

' 

Jupiter 

E. 

39  55  56 

9781 

38  21    3 

9795 

:)6  46  29 

9810 

a5  12  14 

9894 

« 

1 

a  Aquiiie 

E. 

53  44  40 

38H3 

52  31    3 

3950 

51  18  34 

4091 

50    7  15 

4098 

1 

1 

Sun 

E. 

79  a3  54 

3057 

78    4  52 

3079 

76  36    8 

3087 

75    7  42 

3101 

25 

Spica 

W. 

67  17  44 

9813 

68  51  55 

9895 

70  25  51 

9835 

71  59  33 

9647 

1 

1 

Autares 

w. 

21  24    6 

9809 

22  58  22 

9891 

24  32  23 

9839 

26    6    9 

9843 

Jupiter 

E. 

27  25  2^) 

9899 

25  53    0 

9906 

24  20  49 

9919 

22  48  54 

9933 

a  Aquilie 

E. 

44  30  36 

4372 

43  27  47 

4691 

42  26  40 

4899 

41  27  22 

4965 

Sun 

E. 

67  49  53 

3170 

66  23    8 

3183 

64  56  38 

3195 

63  30  2.3 

3908 

26 

Spica 

W. 

79  44  36 

9897 

81  16  59 

9905 

82  49  11 

9915 

84  21  11 

9994 

1 

Antares 

W. 

3:^  51  37 

9893 

35  24    5 

9909 

36  56  21 

,      9911 

38  28  26 

j      9990 

Jupiter 

E. 

15  13  49 

i     3009 

13  43  48 

3098 

12  14  10 

\     3059 

10  45    2 

3086 

Sun 

E. 

56  22  36 

3963 

54  57  41 

3973 

53  32  58 

3989 

52    8  26 

3999 

27     Spica 

W. 

91  58  35 

9969 

93  29  35 

9969 

95    0  27 

9976 

96  31  10 

9969 

Autares 

w. 

46    6  13 

\      9958 

47  37  18 

9965 

49    8  l.'i 

)\     9979 

50  39    3 

9978  ; 

1 

1 

Sun 

E. 

45    8  2^ 

3335 

43  44  54 

3343 

42  21  3i2 

\      3351 

40  58  IS 

3358 

28 

Spica 

W, 

104    9  5S 

i 

\    doia 

105  32  5^ 

*      3015 

107    2  4(j 

\      3090 

108  32  34 

• 
3095 

1 

Antares 

W, 

58  11  IC 

l|      3006 

59  41  1.1 

1      3011 

61  11  14 

:      3016 

62  41    7 

9090 

Sun 

E, 

34    4  11] 

1      8391 

32  41  At 

;      3396 

31  19  22 

\      3409 

29  57  11 

3408 

- 

— 
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MARCH,  1878. 


AT  GREENWICH  APPARENT  NOON. 


•8 

9 

o 


Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

;  Wed. 
Thur. 

I  Frid. 

I 

I  Sat. 
I  Sun. 
.  Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 
Frid. 
Sat. 
Sun. 

Mbn. 


I 

c> 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
16 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Right  Ascenaion. 


b     m       B 

22  49  11.92 
22  52  56.32 

22  56  40.24 

23  0  23.68 
23  4  6.66 
23  7  49.20 

23  11  31.33 
23  15  13.05 
23  18  54.37 

23  22  35.34 
23  26  15.96 
23  29  56.25 

23  33  36.22 
23  37  15.89 
23  40  55.31 

23  44  34.49 
23  48  13.45 
23  51  52.21 

23  55  30.79 

23  59  9.24 

0  2  47.56 

0  6  25.77 
0  10  3.92 
0  13  42.00 

0  17  20.05 
0  20  58.09 
0  24  36.15 

0  28  14.24 
0  31  52.37 
0  35  30.56 
0  39  8.84 

0  42  47.23 


Diff.  for 
Ihour. 


ft 
9.360 

9.340 

9.3'iO 

9.301 
9.289 
9.2G3 

9.246 
9.230 
9.214 

9.199 
9.185 
9.172 

9.159 
9.148 
9.137 

9.128 
9.119 
9.112 

9.105 
9.099 
9.094 

9.091 
9.088 
9.086 

9.085 
9.085 
9.086 

9.088 
9.090 
9.093 
9.096 

9.101 


Apparetit 
Declination. 


// 


S.7  30  56.5 
7  8  4.0 
6  45    5.6 

6  22  1.5 
5  58  52.2 
5  35  38.0 

5  12  19.3 
4  48  56.6 
4  25  30.4 

4    2     1.0 

3  38  28.7 
3  14  54.0 

2  51  17.3 
2  27  38.8 
2    3  59.0 

1  40  18.2 
1  16  36.7 
0  52  54.8 


Diff.  for 
1  boar . 


s. 

N. 


0  29  12.8 
0  5  31.2 
0  18     9.7 


0  41  49.7 

1  5  28.2 
1  29    5.1 

1  52  39.9 

2  16  12.4 

2  39  42.1 

3  3    8.7 
3  26  31.9 

3  49  51.3 

4  13    6.6 

N.  4  36  17.2 


+57.05 
57.31 
57.55 

57.78 
57.99 

58.18 

Oo.«5o 
58.52 
58.06 

58.78 
58.89 
58.99 

59.07 
59.13 
59.18 

59.22 
59.24 
59.25 

59.24 
59.22 
59.19 

59.14 
59.08 
59.00 

58.91 
58.80 
58.68 

58.54 
58.39 
58.22 
58.04 

+57.84 


Semi- 
diameter. 


/» 


6  10.32 

6  10.07 

6  9.82 

6  9.57 

6  9.32 

6  9.07 

6  8.82 

6  8.57 

6  8.31 

6  8.06 

6  7.80 

6  7.54 

6  7.28 

6  7.02 

6  6.76 

6  6.49 

6  6.22 

6  5.95 

6  5.67 

6  5.40 

6  5.12 

6  4.84 

6  4.56 

6  4.28 

6  4.00 

6  3.72 

6  3.43 

6  3.15 

6  2.86 

6  2.58 

6  2.30 


16    2.02 


Sidereal 
Time 

of  the 

Semi* 
diaioeter 

pausing 
the 

Merid- 
ian. 


65.42 
65.34 
65.27 

65.20 
65.14 
65.08 

65.02 
64.96 
64.91 

64.86 
64.81 
64.77 

64.73 
64.69 
64.66 

64.63 
64.60 
64.57 

64.55 
64.53 
64.51 

64.49 
64.48 
64.47 

64.46 
64.46 
64.46 

64.46 
64.47 
64.48 
64.49 

64.50 


Equation  of 

Time, 

tobe 

added  to 

Apparent 

Time. 


ro       n 

12  32.35 
12  20.22 
12    7.61 

11  54.54 
11  41.01 
1 1  27.03 

11  12.65 
10  57.86 
10  42.68 

10  27.13 

10  11.24 

9  55.01 

9  38.47 
9  21.64 
9    4.55 

8  47.22 
8  29.68 
8  11.94 

7  54.02 
7  35.96 
7  17.77 

6  59.48 
6  41.12 
6  22.70 

6  4.25 
5  45.79 
5  27.35 

5  8.93 
4  50.55 
4  32.24 
4  14.02 

3  55.90 


Diir.fur 
1  hour. 


0.495 
0.515 
0.535 

0.554 
0.573 
0.591 

0.608 
0.624 
0.640 

0.655 
0.669 
0.682 

0.695 
0.706 
0.717 

0.726 
0.735 
0.742 

0.749 
0.755 
0.760 

0.763 
0.766 
0.768 

0.769 
0.769 
0.769 

0.767 
0.765 
0.762 
0.758 

0.753 


None— If  ean  Time  of  the  Semidiametur  paaainjc  may  be  found  by  subtracting  0*.18  ftom  tha  Sidereal  Time. 

+  proflxitd  to  thn  liourlj  change  of  declination  Indicates  that  the  south  deolinations  are  uedroaslng  and  that  the 

north  dot'linations  are  increasing. 
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AT  GREENWICH  MEAN  NOON. 


Prid. 

Sat 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun, 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

I  Thur.* 
Frid. 
Sat. 
Sun. 

Mon. 


5 


O 


1 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Right  Ascension. 


bras 

22  49    9.97 

22  52  54.40 

22  56  38.35 

23  0  21.83 
23  4  4.85 
23    7  47.43 

23  11  29.60 

23  15  11.36 

23  18  52.73 

23  22  33.74 

23  26  14.40 

23  29  54.73 

23  33  34.74 

23  37  14.46 

23  40  53.92 

23  44  33.15 

23  48  12.16 

23  51  50.97 

23  55  29.60 

23  59     8.09 

0    2  46.45 

0     6  24.71 

0  10    2.90 

0  13  41.03 

0  17  19.13 

0  20  57.22 

0  24  35.83 

0  28  13.46 

0  31  51.63 

0  35  29.87 

0  39     8.20 

0  42  46.63 


Diff.  for 
1  hour. 


0.361 
9.341 
9.321 

9.302 
9.283 
9.265 

9.248 
9.232 
9.2  J  G 

9.201 
9.  J  87 
9.174 

9.101 
9.150 
9.139 

9.130 
9.121 
9.114 

9.107 
9.101 
9.090 

9.093 
9.090 
9.088 

9.087 
9.087 
9.088 

9.090 
9.092 
9.095 
9.098 

9.103 


Apparetit 
Bevlination. 


Uiff-for 
1  hour. 


S.  7  31  8.4 
7  8  15.8 
6  45  17.2 

6  22  13.0 
5  59  3.5 
5  35  49.1 

5  12  30.2 
4  49  7.3 
4  25  40.8 

4  2  11.2 
3  38  38.7 
3  15  3.8 

2  51  26.8 
2  27  48.0 
2  4  7.9 

1  40  26.8 
1  16  45.0 
0  53  2.7 


// 


0  29  20.6 
S.  0  5  38.8 
N.  0  18  2.5 


+57.06 
57.32 
57.56 

57.79 
58.00 
58.19 

58.37 
58.53 
58.67 

58.79 
58.90 
59.00 

59.08 
59.14 
59.19 

59.23 
59.25 
59.26 

59.25 
59.23 
59.20 


0  41  42.8   5!)  15 

1  5  21.6:  59.09 
1  28  58.8   59.01 


1  52  33.9 

2  16     6.8 
2  39  36.8 


58  92 
58.81 
58.69 


3     3  3.7  58.55 

3  26  27.3  58.40 

3  49  46.9  58.23 

4  13  2.5  58.05 


N.  4  36  13  4+57.85 


Equation  of 
Time, 
to  be 
mbtraeted 
from 
Ilean 
Time. 


m       8 

12  32.45 
12  20.32 
12    7.72 

11  54.65 
11  41.12 
11  27.14 

11  12.76 
10  57.97 
10  42.79 

10  27.24 

10  11.35 

9  55.12 

9  38.58 
9  21.75 
9    4.66 

8  47.33 
8  29.79 
8  12.04 

7  54.12 
7  36.06 

7  17.87 

6  59.57 
6  41.21 
6  22.78 

6  4.33 
5  45.86 
5  27.42 

5  9.00 
4  50.62 
4  32.30 
4  14.08 


3  55.95   0.753 


Diff.for 
1  liour. 


8 

0.495 
0.515 
0.535 

0.554 
0.573 
0.591 

0.608 
0.624 
0.640 

0.655 
0.669 
0.682 

0.695 
0.706 
0.717 

0.726 
0.735 
0.742 

0.749 
0.755 
0.760 

0.763 
0.766 
0.768 

0.769 
0.769 
0.769 

0.767 
0.765 
0.762 
0.768 


Sidereal 

Time 

or 

Right  Asoeusion 

of 

Mean  Son. 


h     m       s 

22  36  37.52 

22  40  34.08 

22  44  30.63 

22  48  27.18 

22  52  23.73 

22  56  20.29 

23  0  16.84 
23  4  13.39 
23  8  9.94 

23  12  6.50 

23  16  3.05 

23  19  59.61 

23  23  56.16 

23  27  52.71 

23  31  49.26 

23  35  45.82 

23  39  42.37 

23  43  38.93 

23  47  35.48 

23  51  32.03 

23  55  28.58 

23  59  25.14 
0  3  21.69 
0  7  18.25 

0  11  14.80 

0  15  11.36 

0  19  7.91 

0  23  4.46 

0  27  1.01 

0  30  57.57 

0  34  54.12 

0  38  50.68 


NOTK. — ^The  Semidiameter  for  Mean  Noon  may  be  asMimed  the  same  as  that  for  Apparent  Noon. 

+  prefixed  to  the  hourly  chango  of  declination  indioates  that  the  south  deolinations  are  decreasing^ 

oimI  that  the  north  declinations  are  increasing:. 


Diff.  for  1  hoar. 
+9".8565 
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MARCH,  1878, 


III. 


AT  GREENWICH  MEAN  NOON. 

• 

1 

• 

ja 

1 

1 
1 

1 

THE  SUN'S 

liOgarifhm 

of  the 

Radios  Vector 

of  the 

Earth. 

Diflr.  for 
I  lionr. 

Hean  Tbntf 

of 
Sidereal  Oh. 

True  LONGITUDE. 

Diff.  for 
1  boar. 

LATITUDE. 

1 

X 

V 

^1 

1 
2 
3 

60 
61 
62 

340  48  5L4 

341  49     L4 

342  49     9.7 

48  3r.8 
48  41.6 
48  49.8 

150!45 
150.38 
150.31 

-0.31 

0.18 

-0.04 

9.996259 1 
.9963704 
.9964822 

+4C.2 
40.4 
46.G 

b      m       B 

1  23     8.83 
1  19  12.92, 
1  15  17.01 

4 
5 
6 

63 

64 
65 

343  49  16.1 

344  49  20.7 

345  49  23.3 

48  56.1 

49  0.6 
49    3.1 

150.23 
150.15 
150.06 

4-0.09 
0.21 
0.30 

.9965943 
.9967067 
.9968194 

4(5.7 
40.9 
47.0 

1  11  21.11 
1     7  25.20 
1     3  29.29 

7 

8 
9 

66 
67 

68 

346  49  23.8 

347  49  22.1 

348  49  18.3 

49    3.4 
49     1.6 
48  57.7 

149.97 
149.88 
149.80 

0.37 
0.41 
0.42 

.9969326 
.9970463 
.9971604 

47.2 
47.4 
47.C 

0  59  33.38 
0  55  37.47 
0  51  41.57 

10 

i  '^ 

12 

69 
70 
71 

349  49  12.3 

350  49    4.1 

351  48  53.6 

48  51.6 
48  43.3 
48  32.7 

149.71 
149.61 
149.52 

0.40 
0.35 
0.27 

.9972750 
.9973903 
.9975063 

47.9 
48.2 
48.5 

0  47  45.67 
0  43  49.76 
0  39  53.85 

13 

1  14 
15 

72 
73 
74 

352  48  409 

353  48  26.0 

354  48    8.9 

48  19.9 
48    4.9 
47  47.7 

149.42 
149.33 
149.24 

0.17 
+0.05 
-0.08 

.9976231 
.9977407 
.9978594 

48.8 
49.2 
49.7 

0  35  57.93 
0  32    2.02 
0  28     6.11 

16 

!  17 

18 

75 
76 

77 

355  47  49.6 

356  47  28.2 

357  47    4.7 

47  28.3 
47     6.8 
46  43.2 

149.15 
149.06 

148.98 

0.21 
0.34 
0.45 

.9979791 
.9980998 
.9982216 

50.1 
50.5 
51.0 

0  24  10.21 1 
0  20  14.30 
0  16  18.39 

19 

1  20 

121 

1 

78 
79 
80 

358  46  39.1 

359  46  11.5 
0  45  41.9 

46  17.5 
45  49.8 
45  20.1 

148.89 
148.81 
148.73 

0.56 
0.65 
0.71 

.9983445 
.9984683 
.9985930 

51.4 
51.8 
52.2 

0  12  22.48 
0    8  26.58  i 
0    4  30.67 . 

1 

;22 

23 
> 

1 

81 
82 
83 

1  45  10.5 

2  44  37.3 

3  44    2.3 

44  48.6 
44  15.3 
43  40.2 

148.65 
148.58 
148.50 

0.73 
0.72 
0.68 

.9987186 
.9988450 
.9989720 

52.5 
52.8 
53.0 

C    0      0    34.76;  i 
\*X\    m    .38.85  S, 

23  52  42.94^ 

23  48  47.04 

25 
26 
27 

84 
85 
86 

4  43  25.4 

5  42  46.7 

6  42    6.3 

43    3.2 
42  24.4 
41  43.9 

148.42 
14835 
148.28 

0.62 
0.53 
0.42 

.9990995 
.9992273 
.9993552 

53.2 
53.3 
53.3 

23  44  51.13 
23  40  55.22 ; 
23  36  59.32 

28 

29 

i  30 

31 

1 

87 
88 
89 
90 

7  41  24.2 

8  40  40.4 

9  39  54.7 
10  39    7.1 

41     1.7 
40  17.8 
39  32.0 
38  44.2 

148.21 
148.13 
148.06 
147.98 

0.29 

0.15 

-0.01 

+0.12 

.9994830 
.9996106 
.9997378 
.9998646 

53.2 

5:j.l 

52.9 
62.7 

1 

23  33     3.41 
23  29     7.50 
23  25  11.59 
23  21   15.68 

»                                                 1 

32 

91 

11  38  17.5 

37  54.5 

147.89 

+0.23 

9.9999909 

+52.5 

23  17  19.78 

1 

1 

Diff:  for  1  hour,    i 

KOTR :  A  ( 

correspoDdn  to  the  iru 

m 

t  equinox  of  th 

e  date.  A' t 

o  the  vMan  eq 

[uinox  of  JanuRr 

yO*.0. 

— 9«.8296    ! 
(Table  11.)      1 
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GREENWICH  MEAN  TIME. 

i 

THE  MOON'S 

• 

1 

9 

I 

I 
2 
3 

8EKIDIAMBTXR. 

• 

HORIZONTAI 

,    PARALLAX. 

MERIDIAH  PASBAOE. 

AOB. 

Noon. 

Midnight. 

Koon. 

Diff.  for 
Ihoor. 

Midnight. 

Diff.  for 

1  hOOT. 

Diff.  for 
Ihour. 

Noon. 

14  49.8 
14  46.3 
14  44.2 

14  47.8 
14  45.0 
14  43.7 

54  18.8 
54    5.9 
53  58.3 

-0.66 

0.4'i 

-0.80 

54  11.6 
54     1.4 
53  56.5 

It 
-0.54 

0.31 

-0.10 

h     m 

23    3.4 
23  44.1 

6 

m 
1.74 

1.66 

d 

27.2 

28.2 

.  29.2 

4 
5 
6 

14  43.6 
14  44.3 
14  46.6 

14  43.7 
14  45.2 
14  48.3 

53  56.0 

53  58.7 

54  7.0 

>  -fO.Ol 
0.23 
0.47 

53  56.7 

54  2.1 
54  13.4 

+0.11 
0.35 
0.60 

0  23.5 

1  2.5 
1  42.1 

1.62 
1.63 
1.67 

0.4 
1.4 
2.4 

7 
8 
9 

14  50.5 

14  56.2 

15  3.9 

14  53.1 

14  59.8 

15  8.5 

54  21.3 

54  42.3 

55  10.5 

0.73 
1.02 
1.33 

54  31.0 

54  55.5 

55  27.4 

0.87 
1.17 
1.49 

2  232 

3  6.8 
3  53.8 

1.76 
1.90 
2.04 

3.4 
4.4 
5.4 

10 
11 
12 

15  13.6 
15  25.3 

15  38.8 

15  19.2 
15  31.9 
15  46.2 

55  46.2 

56  29.3 

57  19.1 

1.6^ 
1.1)4 
2.19 

56     6.9 

56  53.5 

57  45.9 

1.80 
2.08 
2.28 

4  44.6 

5  39.3 

6  36.8 

2.21 
2.35 
2.44 

6.4 

7.4 
8.4 

13 
14 
15 

15  53.7 

16  9.0 
16  23.2 

16     1.3 
16  16.3 
16  29.6 

58  13.5 

59  9.4 

60  2.0 

8.33 
2.30 
2.05 

58  41.6 

59  36.4 

60  25.3 

2.33 
2.20 
1.83 

7  35.5 

8  33.8 

9  30.3 

2.45 
2.39 
2.31 

9.4 
10.4 
11.4 

16 
17 

18 

16  35.1 
16  43.1 
16  45.9 

16  39.7 
16  45.2 
16  45.4 

60  45.7 

61  14.9 
61  25.6 

1.56 

0.85 

+0w03 

61     2.4 
61  22.7 
61  23.3 

1.23 

+0.45 
-0.40 

10  24.7 

11  17.5 

12  9.6 

2.23 
2.17 
2.17 

12.4 
13.4 
14.4 

19 
20 
21 

16  43.4 
16  35.6 
16  23.6 

16  40.1 
16  30.0 
16  16.5 

61  16.0 
60  47.3 
60    3.4 

-0.82 
1.55 
2.08 

61     3.9 
60  27.0 
59  37.3 

1.20 
1.84 
2.26 

13    2.1 

13  56.0 

14  52.0 

2.21 
2.29 
2.38 

15.4 
16.4 
17.4 

22 
23 
24 

16    9.0 
15  53.1 
15  37.6 

16     1.1 
15  45.2 
15  30.2 

59    9.4 
58  11.4 
57  14.2 

2.37 
2.43 
2.31 

58  40.6 
57  42.4 
56  47.2 

2.43 
2.39 
2.19 

15  49.7 

16  48.0 

17  45.3 

2:43 
2.42 
2.34 

18.4 
19.4 
20.4 

25 

i  2^ 
27 

15  23.3 
15  10.9 
15    0.9 

15  16.8 
15    5.6 
14  56.8 

56  21.8 
55  36.5 
54  59.7 

2.05 
1.72 
1.35 

55  58.1 
55  16.9 
54  44.6 

1.89 
1.53 
1.16 

18  40.0 

19  31.0 

20  18.2 

2.20 
2.04 
1.89 

21.4 
22.4 
23.4 

1  28 

\  29 

30 

31 

14  53.3 
14  48.1 
14  45.1 
14  44.0 

14  50.4 
14  46.3 
14  44.3 
14  44.2 

54  31.8 
54  12.6 
54     1.5 
53  57.7 

0.98 

0.63 

0.3J 

-0.02 

54  21.1 
54    6.1 

53  58.7 
53  58.2 

0.80 

0.46 

-0.16 

+0.10 

21     2.1 

21  43.4 

22  23.1 

23  2.2 

1.76 
1.68 
1.63 
1.63 

24.4 
25.4 
26.4 
27.4 

32 

14  44.7 

14  45.6 

54    0.1 

+0.22 

54    3.4 

+0.33 

23  41.6 

1.66 

28.4 
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GBEEI^  WICH  ItfEAN  TIME. 

1 

THE  MOOITS  BIGHT  AfiCENSIOH  AND  DECUNATION. 

• 

( 

1 

;Hoor. 

Right  Aaoeoaion. 

Diff. 
forlm. 

DMUnation. 

• 

forlm. 

Hoar. 

Bight  Aaeenskm. 

Die 
forlm. 

DfwliDfttioii. 

1 

Diff. 
forlm.,' 

FI 

IIDAI 

f  1. 

SUNDAY  3. 

h    m      8 

S 

O         /          /< 

II 

h    m      s 

s 

O         1          II 

1, 

0 

20  59  55^)2 

IJtSlS 

S.18    2  14.9 

iaj« 

0 

22  29    a08 

1.7899 

S.  8  11  46.2 

13.987 

1 

21     1  52.25 

1.9468 

17  51  13i> 

110)51 

1 

22  30  49.99 

1.7806 

7  58  28.1 

13.315 

2 

21    3  18^1 

1.9490 

17  40    8.8 

11.118 

2 

22  32  3a77 

1.7787 

7  45    8.4 

13.341  1 

3 

.21    5  45.29 

1.9373 

17  28  59.7 

11.186 

3 

22  34  23.43 

1.7767 

7  31  47.2 

13J»7 

4 

21    7  41.39 

1.9397 

17  17  4a5 

11.353 

4 

22  36    9.97 

1.7747 

7  18  24.4 

13.309 

5 

21    9  37J22 

1.9983 

17    6  29.4 

11.318 

5 

22  37  5a39 

1.7798 

7    5    0.1 

13.417 

6 

21  11  32.79 

1UH39 

16  55    8.4 

11J89 

6 

22  39  42.70 

1.7709 

6  51  34.4 

13.440 

7 

21  13  28.09 

ia»]95 

16  43  4:).6 

11.445 

7 

22  41  28.90 

1.7609 

6  38    7.3 

13.409 

8 

21  15  23.13 

1.9151 

16  32  15.0 

11.508 

8 

22  43  15.00 

1.7675 

6  24  38.9 

13.484' 

9 

21  17  17.90 

ijnm 

16  20  42.6 

11.570 

9 

22  45    1.00 

1.7658 

6  11    9.2 

13.506 

10 

21  19  12.41 

1JW64 

16    9    e.(i 

iiusn 

10 

22  46  46.90 

1.7649 

5  57  38.2 

13J96 

11 

21  21    6.67 

1.9099 

15  57  27.0 

11.090 

11 

22  48  32.71 

1.7697 

5  44    6.1 

13.545 

12 

21  23    0.68 

1.8961 

15  45  43.8 

11.749 

12 

22  50  18.42 

1.7619 

5  30  32.8 

13.564' 

13 

21  24  54.44 

1.8B39 

15  33  57.1 

11.807 

13 

22  52    4.05 

1.7598 

5  16  58.4 

13.5M 

14 

21  26  47i)5 

1.8898 

15  22    7.0 

11.864 

14 

22  53  49.60 

1.7565 

5    3  22.9 

13UI00 

15 

21  28  4f.21 

1.8657 

15  10  13.4 

11.991 

•15 

22  55  35.07 

1.7579 

4  49  46.4 

)3U»7 

16 

21  30  34.23 

1.8818 

14  58  16.5 

lljr75 

16 

22  57  20.47 

1.7560 

4  36    8.9 

13.639' 

17 

21  32  27.02 

1.87T9 

14  46  16.4 

19U)99 

17 

22  59    5.79 

1.7548 

4  22  30.5 

13.647 

18 

21  34  19.58 

1.8740 

14  34  13.0 

19UK» 

18 

23    0  51.04 

1.7537 

4    8  51.3 

134161  , 

19 

21  36  UiK) 

1.8701 

14  22    6.5 

19.135 

19 

23    2  3&23 

1.7597 

3  55  11.2 

134^75  ' 

20 

21  38    3.99 

1.8063 

14    9  56.8 

19.187 

20 

23    4  21.36 

1.7517 

3  41  30.3 

13.687 

21 

21  39  55.86 

1.8097 

13  57  44.0 

19.938 

21 

23    6    a44 

1.7506 

3  27  48.7 

UI.699; 

22 

21  41  47.51 

1.8590 

13  45  28.2 

19.988 

22 

23    7  51.46 

1.7499 

3  14    6.4 

13.711 

23 

21  43  38.94 
SAT 

1.8553 

URD. 

S.  13  33    9.4 
AY  2. 

19.338 

23 

23    9  36.43 
MO 

1.7499 

>NDA 

S.  3    0  23.4 
Y4. 

13.799 

0 

21  45  30.15 

1.8517 

S.13  20  47.7 

19.386 

0 

23  11  21.36 

1.7465 

S.  2  46  39.7 

13.739 

1 

21  47  21.15 

1.8489 

13    8  23.1 

19.439 

1 

23  13    6.25 

1.7478 

2  32  55.5 

13.741 

2 

21  49  11.94 

1.8447 

12  55  55.8 

19.478 

2 

23  14  51.10 

1.7479 

2  19  10.8 

13.749 

3 

21  51    2.52 

1.8413 

12  43  25.7 

19.^ 
19Ji69 

3 

23  16  35.91 

1.7466 

2    5  25.6 

13.757 

4 

21  52  52.90 

1.8380 

12  30  5-2.9 

4 

23  18  20.69 

1.7469 

1  51  40.0 

13.763  ' 

5 

21  54  43.08 

1.8347 

12  18  17.4 

19UU3 

5 

23  20    5.45 

1.7456 

1  37  54.0 

13.789 

6 

21  56  33.06 

1.8;)]4 

12    5  39.3 

194156 

6 

23  21  50.19 

1.7455 

1  24    7.7 

13  774 

7 

21  58  22.85 

1.8989 

11  52  58.7 

19.698 

7 

23  23  34.91 

1.7459 

1  10  21.1 

13.779 

8 

22    0  12.45 

1.8951 

11  40  15.6 

19.739 

8 

23  25  19.62 

1.7450 

0  56  34.2 

13.783 

9 

22    2    1.86 

1.8990 

11  27  30.0 

19.780 

9 

23  27    4.31 

1.7448 

0  42  47.1 

13.786 

10 

22    3  51.09 

1.8190 

11  14  42.0 

19.819 

10 

23  28  49.00 

1.7447 

0  28  59.9 

13.788  i 

11 

22    5  40.14 

18161 

11     I  51.7 

19.858 

11 

23  30  33.68 

1.7447 

0  15  12.6 

13.790 

12 

22    7  29.02 

1.8139 

10  48  59.1 

19.896 

12 

23  32  18.:I6 

1.7448 

S.  0    1  25.1 

13.799 

13 

22    9  17.72 

1.8103 

10  36    4.2 

19.939 

13 

23  34    3.05 

1.7449 

N.  0  12  22.4 

13.791  ' 

14 

22  11    6.26 

1.8076 

10  23    7.2 

19J)68 

14 

23  a5  47.75 

1.7450 

0  26    9.8 

13.790 

15 

22  12  54.63 

1.8048 

10  10    8.0 

13.004 

15 

23  37  32.45 

1.74S9 

0  39  57.2 

13.789 

16 

22  14  42.84 

1.8099 

9  57    6.7 

13.039 

16 

23  39  17.17 

1.7435 

0  53  44.5 

13.787 

17 

22  16  30.89 

1.7995 

9  44    3.3 

13U)73 

17 

23  41    1.91 

1.7459 

1    7  31.6 

13.783 

18 

22  18  18.78 

1.7969 

9  30  57.9 

13.107 

18 

23  42  46.68 

1.7463 

1  21  18.5 

13.760 

19 

22  20    6.52 

1.7944 

9  17  50.5 

13.138 

19 

23  44  31.47 

1.7468 

1  35    5.2 

1    13.776 

20 

22  21  54.11 

1.7990 

9    4  41.3 

13.169 

20 

23  46  16.30 

1.7474 

1  48  51.6 

13,771 

21 

22  23  41.56 

1.7897 

8  51  30.2 

13.900 

21 

23  48    1.16 

1.7460 

2    2  37.7 

-    13.766 

22 

22  25  28.87 

1.7873 

8  38  17.3 

13.930 

22 

23  49  46.06 

1.7487 

2  16  2:3.5 

;    13.759 

S 

22  27  J  6.04 

1.7851 

8  25    2.6 

13.959 

23 

23  51  31.00 

1.7493 

2  30    8.8 

13.751 

24 

22  29    3.08 

1.7839 

S.  8  11  46.2 

13.987 

24 

23  53  15.98 

1.7501 

N.  2  43  53.6 

,    13.749 

-  - 

- 

— 

-  - 

— 

— 

— 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  AfloenaiOD. 


Diir. 
forlm. 


Deolinatioii. 


Diff. 
lor  1  in. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


Hour. 


Right  A8C«iiBioB. 


Dlff. 
forlm. 


DecUnatioB. 


Diff. 
for  1  m. 


TUESDAY  5. 


h     m 

23  53 
23  55 
23  56 

23  58 


0 
0 
0 
0 
0 
0 
0 


0 
2 
3 
5 
7 
9 
10 


0  12 
0  14 
0  16 
0  17 
0  19 
0  21 
0  23 
0  24 
0  26 
0  28 
0  30 
0  32 
0  33 


15.98 

1.01 

46.10 

16.46 

1.74 
47.08 
32.49 
1799 

3.57 
49.23 
34.98 
20.83 

6.77 
52.81 
38i^5 
25^20 
11.57 
58.05 
44.65 
31.37 
18.22 

5.20 
52.32 


s 

1.7501 
1.7510 
1.7590 
1.7530 
1.7541 
1.7558 
1.7563 
1.7576 
1.7560 
1.7603 
1.7617 
1.7633 
1.7640 
1.7665 
1.76» 
1.7609 
1.7718 
1.7737 
1.7757 
1.7777 
1.7707 
1.7819 
1.7849 
1.7864 


N.  2 
2 

.  3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 
5 
6 
6 
6 
6 
7 
7 
7 
7 

N.  7 


43  53.6 
57  37.9 
11  21.7 
25  4.9 
38  47.5 
52  29.4 
6  10.5 
50.9 
30.4 
9.1 
46.9 
14  23.7 
27  595 
34.2 
7.9 
40.5 
11.9 
42.0 
10.9 
38.5 
4.7 
29.4 
52.7 
14.5 


19 

33 

47 

0 


41 
55 

•8 
22 
35 
49 

2 
16 
29 
42 
56 


WEDNESDAY  6. 


0 

035 

1 

037 

2 

0  39 

3 

0  41 

4 

0  42 

5 

0  44 

6 

0  46 

7 

0  48 

8 

0  50 

9 

0  51 

10 

0  53 

11 

0  55 

12 

0  57 

13 

0  59 

14 

1    0 

15 

1    2 

16 

1    4 

17 

1    6 

18 

1    8 

19 

1  10 

20 

1  11 

21 

1  13 

22 

1  15 

23 

1  17 

24 

1  19 

39.57 
26.96 
14.50 

2.20 
50.05 
38.06 
26.22 
14.55 

3.05 
51.73 
40.59 
29.62 
18.83 

8.23 
57.83 
47.62 
37.61 
27.81 
18.21 

8.82 
59.65 
50.69 
41.96 
33.45 
25.17 


1.7887 
1.7911 
1.7907 
1.7960 
1.7986 
1.8014 
1.8041 
1.8060 
1.6008 
1.8198 
1.8157 
1.8187 
1.8018 
1.8950 
1.8989 
1.8315 
1.8340 
1.8383 
1.8418 
1.8453 
1.8480 
1.8896 
1.8563 
1.8601 
1.8630 


N.  8 
8 
8 
8 
9 
9 
9 
9 
9 
0 
0 
0 
0 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
3 


N. 


42 

55 

8 

21 


9  34.7 
22  53.3 
36  10.3 
49  25.6 

2  39.2 

15  50.9 
29  0.8 

8.8 
14.8 
18.9 
21.0 
34  20.9 
47  18.7 
0  14.3 
13  7.7 
25  58.8 
38  47.5 
51  33.9 
4  17.9 

16  59.4 
29  38.3 
42  14.6 
54  48.3 

7  19.3 
19  475 


It 

3.749 
3.734 
3.795 
3.715 
3.704 
3.6I» 
.3.679 
3.666 
3UI59 
3.637 
3.69B 
3.605 
3.587 
3.570 
3.569 
3.533 
3.513 
3.409 
3.471 
3.448 
3.494 
3.400 
3.376 
3.350 


13.393 
13.907 
13.969 
13.941 
13J911 
13.180 
13.140 
13.117 
13.084 
13.051 
13.017 
19.081 
19.045 
19.906 
19.871 
19.839 
19.793 
19.753 
19.719 
19US70 
19.697 
19.583 
19.539 
19.403 
19.447 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


THURSDAY  7. 


h 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 
2 


19  25.17 

s 
1.8630 

N.13  19  47.5 

19.447 

21  17.12 

1.8678 

13  32  12.9 

19.400 

23    9.31 

1.8718 

13  44  35.5 

19.359 

25    1.74 

1.8758 

13  56  55.2 

19.303 

26  54.41 

1.8399 

14    9  11.9 

19.953 

28  47.33 

1.8840 

14  21  25.6 

19.903 

30  40.49 

1.8889 

14  33  36.3 

19.158 

32  33J)1 

1.8095 

14  45  4a9 

19.099 

34  27.59 

1.8068 

14  57  48.2 

19.045 

36  21.53 

1.9019 

15    9  493 

11J91 

38  15.73 

1.9066 

15  21  47.1 

11.935 

40  10.20 

ia»ioi 

15  33  41.5 

11.879 

42    4.94 

IA147 

15  45  32.6 

11.899 

43  59.96 

ia»199 

15  57  20.2 

11.764 

45  5.5.25 

ljn38 

16    9    4.3 

11.705 

47  50.82 

19986 

16  20  44.8 

11.645 

49  46.68 

1.9333 

16  32  21.7 

11.584 

51  42.82 

1.9381 

16  43  54.9 

11.599 

53  39.25 

1.9430 

16  55  24.4 

11.460 

55  35.98 

1.9479 

17    6  50.1 

11.396 

57  3:3.00 

1.0S98 

17  18  1U9 

11.331 

59  30.32 

1.9579 

17  29  29.8 

11.965 

1  27.95 

1.9630 

17  40  43.7 

11.198 

3  25.88 

1.9681 

N.17  51  53.5 

11.130 

FRIDAY  8. 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


5 
7 
9 
11 
13 
15 
17 
19 
21 
23 
25 
27 
29 
31 
33 
35 
37 
39 
41 
43 
45 
48 
50 
52 


2  54 


24.12 
22.67 
21i»4 
20.72 
20.22 
20.05 
20^20 
20.68 
21.49 
22.63 
24.11 
25i)2 
28.07 
30.57 
33.41 
36.60 
40.14 
44  03 
48.27 
52.87 
57.82 
3.13 
8.80 
14.83 
2J.22 


1.9733 

1.9785 
1.0837 
1.0800 
J.U1I41 

lawoe 

9.0068 
9.0107 
9.0169 
9.0918 
9.0874 
9.0330 
9.0387 
9.0445 
9.0503 
9.0561 
9.0619 
9.0678 
9.0737 
9.0796 
9.0855 
90)0]  5 
9.0075 
9.1035 
9.1096 


N.18 
18 
18 
18 
18 
18 
19 
19 
19 
19 
19 
20 
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 
21 
21 

N.>2 


2  59.3 
14  0.9 
24  58.3 
35  51.4 

46  40.2 
57  24.6 

8  4.5 

18  39.9 

29  10.7 

39  36.8 

49  58J2 
0  14.8 

10  26.6 
20  33.5 

30  35.4 

40  32.3 

50  24.1 
0  10.7 

9  52.0 

19  28.1 
28  58.8 
38  24.0 

47  43.7 
56  57.9 

6   a4 


11.069 

10.998 

10.991 

10.849 

10.777 

10.703  < 

10.698 

10.559 

10.474 

10.396 

10.317 

10.937 

10.156 

10.073 

9.990 

9.906 

9.890 

9.733 

9.645 

9.557 

9.466 

9.374 

9.9» 

9.189 

9.094 
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• 

GEEENWICH  MEAN  TIME. 

- 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Rigbt  Ascension. 

forlm. 

Beolinjition. 

Biff, 
forlm. 

Hour. 

Bight  Ascension. 

Diir. 

for  1  m. 

Declination. 

Difll 
forlm. 

SAT 

URD. 

kY  9. 

MONDAY  11. 

h    m      s 

B 

_       O         /         « 

// 

b    m      B 

8 

_         O         /          // 

// 

0 

2  54  2].22 

9.1006 

N.22    6    6.4 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  I:IGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Ascension. 

Diff. 
for  1  m. 

Deolination. 

Diff. 
for  1  m- 
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Declhifttion. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 
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24  51  21.3 

6.736 

8 

21    3  44.23 

1.0409 

17  34  37.1 

11.050 

9 

19  26  32.05 

9.3064 

24  44  33.7 

6.851 

9 

21    5  40.49 

1.0354 

17  23  31.6 

11.194 

10 

19  28  44.25 

3.9003 

24  37  39.2 

6.966 

10 

21    7  36.47 

1.9907 

17  12  22.2 

11.189 

11 

19  30  56.09 

9.  J  949 

24  30  37.8 

7.079 

11 

21    9  32.17 

1J960 

17    1    8.9 

11.959 

12 

19  33    7.56 

9.18@ 

24  23  29.7 

7.191 

12 

21  11  27.59 

1.0914 

16  49  51.9 

11.314 

13 

19  35  18.67 

3.1891 

24  16  14.9 

7.309 

13 

21  13  22.74 

1.0168 

16  38  31.2 

11.377 

14 

19  37  29.41 

9.1760 

24    8  53.5 

.  7.411 

14 

21  15  17.61 

1.0199 

16  27    a7 

11.438 

15 

19  39  39.79 

3.1609 

24    1  25.6 

7.519 

15 

21  17  12.21 

1.0076 

16  15  38.6 

11.498 

16 

19  41  49.80 

9.1638 

23  53  51J2 

7.697 

16 

21  19    6.55 

1.0035 

16    4    a9 

11.557 

17 

19  43  59.45 

9.1578 

23  46  10.3 

7.734 

17 

21  21    0.63 

1.8001 

15  52  31.7 

11.615 

18 

19  46    8.74 

9.1517 

23  38  23.1 

7.839 

18 

21  22  54.44 

1.8048 

15  40  53.1 

11.673 

19 

19  48  17.66 

9.1457 

23  30  29.6 

7.943 

19 

21  24  48.00 

1.8006 

15  29  11.1 

11.738 

20 

19  50  26.22 

9.1397 

23  22  29.9 

84)47 

20 

21  26  41.31 

1.8864 

15  17  25.7 

11.785 

21 

19  52  34.42 

9.1336 

23  14  24.0 

8.149 

21 

21  28  34.37 

1.8893 

15    5  36.9 

11.840 

22 

19  54  42.25 

9.1975 

23    6  12.0 

8.950 

22 

21  30  27.19 

1.8789 

14  53  44.9 

11.803 

23 

19  56  49.72 

,  3.1315 

22  57  54.0 

8.349 

23 

21  32  19.76 

1.8749 

14  41  49.7 

114)46 

24 

19  58  56.83 

8.1155 

S.22  49  30.1 

8.448 

24 

21  34  12.09 

1.8709 

8. 14  29  51.4 

UJI06 
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GRKEMWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCRNfilON  AND  DECLINATION. 

doar. 

RijEhtAacenaioo. 

Diff. 
forlm. 

DecUuation. 

Diff. 
for  1  m. 

Hoar. 

Right  AflcenaioB. 

Di£r. 

for  1  m. 

Deolinatioii. 

DHL 
for  1  m. 

FR 

IDA'S 

29. 

SUNDAY  31. 

h    m      • 

• 

0/1/ 

/. 

h    m      ■ 

8 

S.  I    9   ^2.8 

// 

0 

21  34  12.09 

1.8703 

S.14  29  51.4 

UM% 

0 

23    0  35.47 

1.7537 

13.576 

1 

21  36    4.19 

1.8664 

14  17  50.0 

19.049 

1 

23    2  20.66 

1.7598 

3  55  27.8 

13.591 

2 

21  37  56.06 

].ae35 

14    5  45.5 

19.100 

2 

23    4    5.80 

1.7590 

3  41  51.9 

134)05 

3 

21  ao  47.69 

1.8587 

13  53  38.0 

19.150 

3 

23    5  50.90 

1.7519 

3  28  15.2 

13.618 

4 

21  41  39.10 

1.6550 

13  41  27.5 

19.198 

4 

23    7  35.95 

1.7505 

3  14  37.8 

13.630 

5 

21  43  30.2i) 

1.8514 

13  29  14.2 

19J146 

5 

23    9  20.96 

1.7499 

3    0  59.6 

13.649 

6 

21  45  21.27 

1.8479 

13  16  58.0 

19.993 

6 

23  11    5.94 

1.7494 

2  47  20.7 

13.653 

7 

21  47  12.04 

1.8443 

13    4  39.0 

19.340* 

7 

23  12  50.89 

1.7489 

2  33  41.2 

13US63 

8 

21  49    2.59 

1.8407 

12  52  17.2 

19.386 

8 

23  14  35.81 

1.7485 

2  20    1.1 

13.673 

9 

21  50  52.9?) 

1.8373 

12  39  52.7 

19.431 

9 

23  16  20.71 

1.7489 

2    6  20.4 

13.683 

10 

21  52  43.07 

1.8341 

12  27  25.5 

19.474 

10 

23  18    5.59 

1.7478 

1  52  39.2 

13U»0 

11 

21  54  33.0'^ 

1U«08 

12  14  55.8 

19.517 

11 

23  19  50.45 

1.7476 

1  38  57.6 

13.698 

12 

21  56  22.77 

1.8276 

12    2  23.5 

19J)59 

12 

2a  21  35.30 

1.7475 

1  25  15.5 

13.705 

13 

21  58  12;33 

1.8344 

11  49  48.7 

19.601 

13 

23  23  20.15 

1.7474 

1  11  33.0 

13.711 

14 

22    0    1.70 

1.8913 

11  37  11.4 

19.649 

14 

23  25    4.99 

1.74TJ 

0  57  50.2 

13.716 

15 

22    1  50.88 

1.8183 

11  24  31.6 

19.689 

15 

23  26  49.83 

1.7474 

0  44    7 SI 

13.719 

IG 

22    3  39.89 

1.8153 

11  11  49.5 

19.791 

16 

23  28  34.68 

1.7476 

0  30  2a9 

13.793 

17 

22    5  28.72 

1.8193 

10  59    5.1 

19.759 

17 

23  30  19.54 

1.7477 

0  16  40.4 

13.797 

18 

22    7  17.37 

1.8094 

10  46  18.4 

19.797 

18 

23  32    4.40 

1.7479 

S.  0    2  56.7 

13.799 

IJ) 

22    9    5.85 

1.8067 

10  33  29.4 

19.834 

19 

23  33  49.28 

1.7489 

N.  0  10  47.1 

13.731 

20 

22  10  54.17 

1.8040 

10  20  38.3 

19.869 

20 

23  35  34.18 

1.7486 

0  24  31.0 

13.739 

21 

22  12  42.33 

1.8013 

10    7  45.1 

19.904 

21 

23  37  19.11 

1.7490 

0  38  14.9 

13.739 

22 

22  14  30.:^ 

1.7987 

9  54  49.8 

19.909 

22 

23  39    4.06 

1.7495 

0  51  58.8 

13.731 

23 

22  16  18.18 

1.7909 

S.  9  41  52.4 

19.973 

23 

23  40  49.05 

1.7501 

N.  1    5  42.6 

13.799 

SAT 

CJRDJ 

VS,  30. 

MOND. 

iY,  i 

lPRIL  1. 

0 

1 

22  18    5.87 
^  19  53.42 

1.7937 
1.7913 

S.  9  28  53.0 
9  15  51.7 

13U)06 
13.038 

0 

1    23  42  34.07 

1.7507 

N.  1  19  26.3 

1    13.797 

2 

22  21  40.63 

1.7889 

9    2  48.5 

13UI70 

3 

22  23  28.09 

1.7866 

8  49  43.3 

13.109 

, 

4 

22  25  15.22 

1.7844 

8  36  :)6.3 

13.131 

5 

22  27    2.22 

1.7893 

8  23  27.Q 

13.160 

PHAREa 

OP  T 

HE  MOON. 

6 

22  28  49.10 

1.7803 

6  10  17.1 

13.189 

7 

22  30  35.86 

1.7789 

7  57    AJd 

13.917 

8 

22  32  22.49 

1.7709 

7  43  51.1 

13.943 

d      b     m 

.     3  15  17 

9 

22  34    9.00 

1.7743 

7  30  35.7 

13.970 

#  New  Moo 
}>   First  Qua 

n*     • 

.5 

10 
11 

22  35  55.40 
22  37  41.70 

1.7795 
1.7707 

7  17  18.7 
7    4    0.3 

13.995 
13.319 

'*7             • 

rter, . 

.  11  16     1 

.3     . 

]2 

22  39  27.89 

1.7680 

6  50  40.4 

13.843 

O  Full  Mooi 

I,.     . 

.  18    9    6 

.8 

13 

22  41  13.98 

1.7674 

6  37  19.1 

13.367 

<C  Last  Qua] 

rter, . 

.  25    4  50 

.0 

14 

22  42  59.98 

1.7658 

6  23  56.4 

13.390 

15 

22  44  45.88 

1.7649 

6  10  32.3 

13.419 

16 

22  46  31.69 

1.7698 

5  57    6.9 

13.433 

d     1 

1 

17 

22  48  17.42 

1.7615 

5  43  40.3 

13.453 

a  Apogee,. 
<C   Perigee,. 
C  Apogee,. 

•    • 

..44 

.5 

18 

19 
20 

.22  50    3.07 
22  51  48.64 
22  53  34.13 

1.7609 
1.7589 
1.7577 

5  30  12.5 
5  16  43i» 
5    3  ]a4 

13.473 
13.499 
13.510 

.    .    18    5 
.     .   31     2 

.8 
.0 

31 

22  55  19.56 

1.7566 

4  49  42;) 

13.598 

22 

22  57    4.92 

1.7555 

4  36  10.1 

13.545 

23 

22  58  50.22 

1.7546 

4  22  36i) 

13.561 

24 

23    0  35.47 

1.7537 

S.  4    9    2.8 

1.1.076 
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GREEIMVVICH  MEAN  TIME. 

0 

• 

LUNAR  DISTANCES. 

I 

of  the 
nth. 

star's  NamA 

P.L. 

P.L. 

• 

P.L. 

P.L. 

and 

Noon. 

of 

np». 

of 

Vlh. 

of 

Kh. 

of 

1 

Position. 

Diff. 

Dlff. 

Diff. 

Diff. 

Antares 

W. 

64  10  55 

3094 

O           1        It 

65  40  38 

3099 

O            $        f 

67  10  15 

3039 

O           /        /' 

68  39  48 

3036 

Suif 

E. 

28  35    4 

3413 

27  13    2 

3419 

25  51    7 

3494 

24  29  18 

3430 

5 

• 

Aldebaran 

E, 

69    026 

3]53 

67  33  21 

3153 

66    6  15 

3153 

64  39  10 

3153  ' 

• 

Pollux 

E. 

111  24  30 

3078 

109  55  54 

3078 

108  27  17 

3076 

106  58  38 

3073 

6 

Suw 

W. 

25  52  10 

3443 

27  13  38 

3439 

28  35  10 

3434 

29  56  48 

3430 

Mars 

E. 

40  19  40 

3316 

38  55  47 

3314 

37  31  52 

3313 

36    7  56 

3319 

Aldebaran 

E. 

57  23  53 

3157 

55  56  52 

3158 

54  29  52 

3158 

53    2  53 

.3159 

Pollux 

E. 

99  34  40 

3061 

98    5  43 

3058 

96  36  42 

3055 

95    7  37 

3059 

7 

Sun 

W. 

36  AQ  18 

3404 

38    8  30 

3399 

39  30  48 

3393 

40  53  13 

3386 

Mars 

E. 

29    7  50 

3306 

27  43  46 

3306 

26  19  41 

3306 

24  55  36 

3307 

Aldebaran 

E. 

45  48  22 

3169 

44  21  36 

3179 

42  54  53 

3176 

41  28  15 

3180 

Pollux 

E. 

87  41    2 

3030 

86  11  27 

3096 

84  41  46 

3090 

63  11  58 

3015 

8 

Suw 

W. 

47  47  12 

3351 

49  10  25 

3343 

50  33  47 

3334 

51  57  19 

3395 

Aldebaran 

E. 

34  16  55 

3S233 

32  51  13 

3936 

31  25  47 

3953 

30    0  41 

3974 

Pollux 

E. 

75  41  13 

9984 

74  10  40 

9977 

72  39  58 

9969 

71    9    7 

9969 

9 

Suw 

W. 

58  57  38 

3976 

60  22  17 

3966 

61  47    8 

3955 

63  12  12 

3944 

Pollux 

E. 

63  32  19 

9919 

62    0  24 

9910 

60  28  18 

9900 

58  55  59 

9891 

Regulus 

E. 

100  25  28 

9906 

98  53  17 

9697 

97  20  54 

9887 

95  48  18 

9876 

10 

Sujf 

W. 

70  21    2 

3181 

71  47  34 

3168 

73  14  22 

3154 

74  41  26 

3139 

OK  Arietis 

W. 

24  22  33 

9909 

25  54  41 

9887 

27  27  17 

9866 

29    0  20 

9846 

Pollux 

E. 

51  11    6 

9836 

49  37  25 

9835 

48    3  29 

9819 

46  29  17 

9801 

Regulus 

E. 

88    1  47 

9819 

86  27  44 

9806 

84  53  24 

9794 

83  18  48 

9780 

11 

Sun 

W. 

82    I  15 

3063 

83  30  10 

3047 

84  59  24 

3030 

86  28  59 

3014 

a  Arietis 

W. 

36  51  47 

9753 

38  27  17 

9735 

40    3  10 

9717 

41  39  27 

9699 

Mars 

W. 

18  20  50 

3037 

19  50  17 

3006 

21  20  22 

9978 

22  51    2 

9959 

Pollux 

E. 

38  34  19 

9738 

S6  58  29 

9795 

35  22  23 

9713 

as  46   0 

9700 

Regulus 

E. 

75  21  19 

9710 

73  44  53 

9605 

72    8    7 

9680 

70  31    0 

9665 

12 

Sun 

W. 

94    2  12 

9996 

95  33  58 

9908 

97    6    7 

9890 

98  38  39 

9671 

a  Arietis 

W. 

49  46  52 

9610 

51  25  34 

9591 

53    4  41 

9573 

54  44  13 

9555 

Mars 

W. 

30  32    7 

9837 

32    5  47 

9816 

33  39  54 

9795 

35  14  29 

9774 

Aldebaran 

W. 

20  17     1 

ifm 

21  42  31 

3198 

23  10    7 

3039 

24  39  31 

9963 

Pollux 

E. 

25  39  59 

9643 

24    2    3 

9635 

22  23  55 

9698 

20  45  38 

9635 

Regulus 

E. 

62  20    6 

9563 

60  40  48 

9566 

59    1    7 

9549 

57  21    2 

9533 

13 

Sun 

W. 

106  27  23 

9^6 

108    2  22 

9756 

109  37  47 

9738 

111  13  37 

9719 

a  Arietis 

W. 

&3    8  14 

9409 

64  50  20 

9444 

66  32  52 

9496 

68  15  50 

9408 

Mars 

W. 

43  14  n 

9679 

44  51  28 

9659 

46  29  13 

9639 

48    7  25 

9619 

Aldebaran 

W. 

32  27    2 

9096 

34    3  46 

9657 

a5  41  23 

9691 

37  19  50 

9587 

Regulus 

E. 

48  54  .35 

9444 

47  12    3 

9496 

45  29    5 

9408 

43  45  42 

9390 

8pica 

£. 

102  57    6 

9447 

101  14  38 

9499 

99  31  45 

9411 

97  48  26 

9393 

14 

Sun 

W. 

119  19    9 

9»4 

120  57  32 

9605 

122  36  20 

9586 

124  15  34 

9569 

a  Arietis 

W. 

76  57  14 

9316 

78  42  50 

9999 

80  28  51 

9981 

82  15  18 

9964 

Mars 

W. 

56  25  10 

9514 

58    6    4 

9495 

59  47  24 

9477 

61  29  10 

9458 

Aldebaran 

W. 

45  43    2 

9441 

47  25  39 

m 

9415 

49    8  52 

• 

9391 

50  52  40 

9368 

1 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

I 

SUr'a  Name 

Mid 

Poeition. 

Midnight. 

P.L. 

of 

Diff. 

XV^- 

P.L. 

of 
Diff. 

XVflfh 

P.L. 

of 
Diff. 

XXlh. 

P.L. 

of 

Diff. 

Antares 

W. 

70    9  16 

3039 

0        /        /; 

71  38  40 

3043 

O           /         ti 

73    8    0 

3046 

O           t        tl 

74  37  16 

3048 

Sun 

E. 

23    735 

3435 

21  45  5S 

• 

3441 

20  24  28 

3446 

19    3    4 

3454 

• 

5 

Aldebaran 

E. 

63  12    5 

3154 

61  45    1 

3155 

60  17  58 

3156 

58  50  55 

3156 

1 

Pollux 

E. 

105  29  56 

3071 

104    1  11 

3069 

102  32  24 

3067 

.  101    3  34 

3064 

6 

Svjx 

W. 

31  18  31 

34S5 

92  40  19 

3490 

34    2  13 

3415 

35  24  13 

3410 

Mfirs 

E. 

34  43  58 

3310 

33  19  58 

3309 

31  55  57 

8307 

30  31  54 

3306 

Aldelmran 

E. 

51  35  .55 

3161 

50    8  59 

3169 

48  42    4 

3164 

47  15  12 

3166 

Pollux 

E. 

93  38  28 

3047 

92    9  14 

3043 

90  39  55 

3039 

89  10  31 

3035 

1 

7 

Sun 

W. 

42  15  45 

3379 

43  38  25 

3373 

45    1  12 

3365 

46  24    8 

1 
3358  i 

Mars 

E. 

23  31  33 

3309 

22    7  32 

3313 

20  43  36 

3319 

19  19  46 

3396  i 

Aldebaran 

E. 

40    1  42 

3166 

38  35  16 

3193 

37    8  59 

3901 

35  42  51 

3911 

Pollux 

E. 

81  42    4 

3009 

80  12    3 

3003 

78  41  54 

9997 

77  11  38 

9990  1 

8 

Sun 

W. 

53  21     1 

8316 

54  44  54 

3307 

56    8  57 

3996 

57  33  11 

3987  1 

Aldelmran 

E. 

28  35  59 

3999 

27  11  46 

3330 

25  48    9 

3367 

24  25  15 

3415 

Pollux 

E. 

69  38    6 

8954 

68    6  55 

9946 

66  35  34 

9937 

65    4    2 

9998 

9 

Sun 

W. 

64  37  29 

8939 

66    3    0 

3990 

67  28  46 

8908 

68  54  46 

3194 

Pollux 

E. 

57  23  28 

9880 

55  50  43 

9869 

54  17  45 

9859 

52  44  33 

9847 

Regulus 

E. 

94  15  28 

9866 

92  42  25 

9854 

91    9    7 

9843 

89  35  35 

9831 

1 

10 

Sun 

W. 

76    8  48 

3195 

77  36  27 

3110 

79    4  24 

8095 

80  32  40 

1 

8079  ; 

a  Arietis 

W. 

30  33  48 

9697 

32    7  41 

9808 

33  41  59 

9789 

35  16  41 

9771   , 

Pollux 

E. 

44  54  50 

9788 

43  20    7 

9775 

41  45    7 

9763 

40    9  51 

9751 

Regulus 

E. 

81  43  54 

9767 

80    8  43 

9753 

78  33  14 

9739 

76  57  26 

9795 

11 

Sun 

W- 

87  58  54 

9997 

89  29  11 

9960 

90  59  49 

S969 

92  30  49 

9944  J 

a  Arietis 

W. 

43  16    8 

9681 

44  53  13 

9663 

46  30  42 

9646 

48    8  35 

9098  , 

Mars 

W. 

24  22  15 

9997 

25  53  59 

9904 

27  26  13 

9881 

28  58  56 

9859 

Pollux 

e; 

32    9  20 

9687 

30  32  23 

9675 

28  55  10 

9664 

27  17  42 

9653 

Regulus 

E. 

68  53  33 

9649 

e7  15  44 

9633 

65  37  34 

9616 

63  59    1 

9600 

12 

Sun 

W. 

100  11  35 

9859 

101  44  55 

9833 

103  18  40 

9815 

104  52  49 

9795 

a  Arietis 

W. 

56  24  10 

9536 

58    4  33 

9518 

59  45  21 

9500 

61  26  34 

9481 

Mars 

W. 

36  49  31 

9753 

38  25    0 

9739 

40    0  57 

9719 

41  37  21 

9699 

Aldebaran 

VV. 

26  10  30 

9897 

27  42  53 

9839 

29  16  30 

9787 

30  51  15 

9740 

Pollux 

E. 

19    7  17 

VDQn 

17  28  55 

9699 

15  50  40 

9649 

14  12  42 

9669  ' 

Regulus 

E. 

55  40  34 

9515 

53  59  41 

9497 

52  18  24 

9480 

50  36  42 

9469 

13 

Sun 

W. 

112  49  52 

WW 

114  26  33 

9681 

116    3  39 

9661 

117  41  11 

9649 

a  Arietis 

W. 

69  59  14 

9389 

71  43    4 

9371 

73  27  21 

9353 

75  12    4 

9334 

Mars 

W. 

49  46    4 

9599 

51  25  10 

9579 

53    4  43 

9553 

54  44  43 

9533 

Aldebaran 

W. 

38  59    4 

9554 

40  39    2 

9594 

42  19  42 

9494 

44    1    3 

9467 

Regulus 

E. 

42    1  53 

9379 

40  17  38 

9355 

38  32  58 

9337 

36  47  52 

9390 

Spica 

E. 

96    4  41 

9375 

94  20  30 

9357 

92  35  54 

9330 

90  50  5t 

14 

Sun 

W. 

125  55  12 

9551 

127  35  14 

9533 

129  15  41 

9516 

130  56  32 

9499 

a  Arietis 

W. 

84    2  11 

9947 

85  49  29 

9930 

87  37  12 

9913 

89  25  20 

9198  . 

Mars 

W. 

63  11  22 

9440 

64  54    0 

9499 

66  37    3 

9405 

68  20  31 

9387 

Aldebaran 

W. 

52  37    1 

9345 

54  21  55 

• 

9393 

56    7  21 

9309 

57  53  17 

S989 

\ 
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GREENWICH  MEAN  TIME. 

LUNAS  DISTANCES. 

k 

Star's  Name 

P.L 

P.L. 

PL. 

1 

P.L.   t 

and 

Noon. 

of 

I1P>. 

of 

Vli». 

of 

IXh. 

of 

14 

Position. 

Diff. 

Diff. 

Diff. 

Diir. 

1 

1 

Regius 

E. 

O          /        /• 

35    2  21 

8309 

O          /         /« 

33  16  24 

3984 

0         /        /• 

31  30    1 

9967 

29  43  13 

9951    ! 

• 

Spica 

E. 

89    5  23 

9304 

87  19  29 

9986 

85  33    9 

9969 

83  46  24 

9951 

15 

S0N 

W. 

132  37  46 

9483 

134  19  23 

9467 

136    1  22 

9459 

137  43  43 

9438 

a  Arietis     . 

.  W. 

91   13  51 

2189 

93    2  46 

9167 

94  52    4 

9151 

96  41  45 

91:J7 

Mars 

W. 

70    4  24 

937J 

71  48  41 

9355 

73  33  21 

9338 

75  18  25 

9323  : 

Aldebaran 

W. 

59  39  43 

9909 

61  26  38 

9944 

63  14    0 

9996 

65    1  49 

9900  . 

Pollux 

W. 

16  44    6 

9985 

18  30  27 

9949 

20  17  42 

9918 

22    5  43 

9191 

Spica 

E. 

74  46  22 

9170 

72  57  10 

9155 

71    7  34 

9140 

69  17  36 

9195  } 

16 

Mars 

W. 

84    9    5 

9954 

85  56  12 

9949 

87  43  37 

9931 

89  31  19 

9990 

Aldebaran 

W. 

74    6  58 

9134 

75  57    6 

9191 

77  47  a3 

9109 

79  38  18 

9008  : 

Pollux 

W. 

31  14  31 

9004 

as    5  40 

9078 

34  57  13 

9064 

36  49    8 

9059  , 

Spica 

E. 

60    227 

9061 

58  10  27 

9050 

56  18  10 

9039 

54  25  37 

9099  ' 

Antares 

E. 

105  53    4 

9055 

104    0  56 

2044 

102    8  30 

9033 

100  15  48 

9093  . 

17 

Mars 

W. 

98  33  24 

9178 

100  22  25 

9179 

102  11  35 

9167 

104    0  5:) 

9163  ' 

Aldebaran 

W. 

88  55  54 

9055 

90  48    2 

9050 

92  40  19 

9045 

94  32  43 

9041 

Pollux 

W. 

46  13    G 

9009 

48    6  37 

1996 

50    0  18 

1980 

51  54    9 

1964 

Spica 

E. 

44  59  22 

1991 

43    5  33 

1966 

41  11  36 

198] 

39  17  32 

1977 

Antares 

E. 

90  48  40 

1989 

88  54  38 

1977 

87    0  27 

1979 

85    6    8 

1967 

18 

Aldebaran 

W. 

im  55  50 

9035 

105  48  29 

9037 

107  41    6 

9040 

109  33  38 

9044 

Pollux 

W. 

61  25    3 

1970 

63  19  24 

1971 

65  13  44 

1979 

67    8    3 

1974  : 

Re^uluB 
Spica 

W. 

24  24  14 

1961 

26  18  50 

1961 

28  13  26 

1909 

30    8    1 

1963 

E. 

29  46  17 

1975 

27  52    3 

1977 

25  57  53 

1961 

24    3  49 

1987 

Antares 

E. 

75  33  14 

1958 

73  38  33 

1956 

71  43  52 

1950 

69  49  13 

1961 

19 

Pollux 

W, 

76  38  30 

1094 

78  32  13 

9001 

80  25  45 

9009 

82  19    6 

9017 

Regulus 

W. 

39  39  47 

1085 

41  33  45 

1991 

43  27  33 

1999 

45  21    9 

9008 

Autares 

E. 

60  17  12 

1984 

58  23  12 

1990 

56  29  22 

1908 

54  35  44 

2007 

Jupiter 

E, 

113    4  36 

9035 

111  11  56 

9041 

109  W  26 

9049 

* 

107  27    8 

9058 

20 

Pollux 

W. 

91  42  15 

9068 

93  34    3 

9081 

95  25  31 

2004 

97  16  39 

9107  , 

Hegulus 

W. 

54  45  32 

9050 

56  37  35 

9079 

58  29  18 

9085 

60  20  41 

9098 

Antares 

E. 

45  11  13 

9068 

43  19    9 

9071 

41  27  25 

9083 

39  36    0 

9097 

Jupiter 

E. 

98    9  15 

9109 

96  18  30 

9199 

94  28    4 

9135 

92  37  58 

9149 

a  Aquilffi 

E. 

98  35  54 

9747 

97    0  17 

9754 

95  24  49 

9763 

93  49  32 

97rj  1 

1 

31 

Regulus 

W. 

69  32  14 

9179 

71  21  23 

9180 

73  10    7 

9906 

74  58  26 

2993 

Spica 

W. 

15  39  32 

9991 

17  27  28 

9999 

19  15  12 

9939 

21    2  41 

9951 

Antares 

E. 

30  24  24 

9179 

28  35  15 

9188 

26  46  30 

9906 

24  58  11 

99i!3   , 

Jupiter 

E. 

83  32  52 

9994 

81  45    0 

9941 

79  57  33 

9958 

78  10  31 

8974  ' 

a  Aquilie 

E. 

85  57  2t) 

9859 

84  23  59 

9879 

82  51     4 

9894 

81  18  38 

9918 

Venus 

E. 

108  31     5 

9971 

106  41  23 

9989 

104  58    7 

9306 

103  12  16 

9394 

Suw 

E. 

142  54  28 

9494 

141  13    7 

9519 

139  32  10 

9598 

137  51  36 

9546 

22 

Regulus 

W. 

83  53  33 

9319 

85  39  15 

9331 

87  24  29 

9350 

89    9  16 

9368 

Spica 

W. 

29  55    7 

9397 

31  40  27 

9344 

33  25  22 

9369 

35    9  52 

2379 

Jupiter 

E. 

69  21  49 

9365 

67  37  24 

9384 

65  53  26 

9403 

64    9  55 

9499 

a  AquilcB 

E. 

73  44  36 

9060 

72  15  38 

3094 

70  47  21 

3199 

69  19  47 

3166  i 

Venus 

E. 

94  2()  46 

9419 

92  46  39 

9439 

91    4    0 

9459 

89  21  49 

9480 

Sun 

E. 

129  35    1 

9639 

127  56  59 

2658 

126  19  23 

9678 

124  42  14 

9898  ; 

XVI. 
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1 

\ 
t 

GREENWICH  MEAN  TIME. 

« 

LUNAR  DISTANCES. 

,1^ 

star's  NamA 

P.L. 

P.L 

F.L. 

P.L. 

Day  of 
Mont 

and 

Midniglit. 

of 

XVh. 

of 

XVIII*». 

of 

XXIb. 

of 

Poeition. 

o 

Diff. 

Bifr. 

9917 

Diif 

Diff. 

1  14 

Regulus 

E. 

27  56    1 

9994 

0/1' 

26    8  24 

0         /       " 

24  20  22 

9909 

0       /      /' 

22  31  57 

9186 

Spica 

£. 

81  59  13 

9335 

80  11  37 

9918 

• 

78  23  36 

9909 

76  35  11 

9ie6 

!  J5 

Suw 

W. 

139  26  24 

9494 

141     9  25 

9410 

142  52  46 

9397 

144  36  25 

9386 

a  Arietis 

W. 

98  31  47 

9193 

100  22  11 

9110 

102  12  55 

9097 

104    3  59 

9065 

i 

Mars 

W. 

77    3  51     3309 

78  49  38 

9994 

80  35  47 

9980 

82  22  16 

9966 

i 

Aldeboraii 

W. 

66  50    3     9199 

68  38  42 

9176 

70  27  45 

9161 

72  17  11 

9147 

Pollux 

W. 

23  54  24     9167 

25  43  41 

9146 

27  a3  30 

9198 

29  23  47 

9110 

Spica 

E. 

67  27  15 

9111 

65  36  33 

9086 

63  45  31 

9065 

61  54    9 

9079 

16 

Mars 

W. 

91  19  17 

9910 

93    7  29 

9901 

94  55  55 

9199 

96  44  34 

9185 

1 
1 

Aldeliaran 

W. 

81  29  20 

9088 

83  20  38 

9078 

85  12  11 

9070 

87    3  57 

9069 

Pollux 

W. 

38  41  22 

9040 

40  33  54 

9099 

42  26  43 

9019 

44  19  46 

9010 

Spica 

E. 

52  32  48 

9090 

50  39  45 

9019 

48  46  29 

9004 

46  53     1 

1997 

1 

Antares 

E. 

98  22  50 

9014 

96  29  37 

9005 

94  36  10 

1997 

92  42  31 

1989 

17 

Mars 

W. 

105  50  17 

9159 

107  39  46 

9156 

109  29  20 

9155 

111  18  56 

9153 

Aldelmran 

W. 

96  25  14 

9037 

96  17  50 

9035 

100  10  29 

9034 

102    3  10 

9035 

1 

Pollux 

W. 

53  48    9 

1979 

65  42  16 

1976 

57  36  28 

1974 

59  30  44 

1979 

1 

t 

Spica 

E. 

37  23  22 

1975 

35  29    8 

1973 

33  m  51 

1979 

31  40  33 

1974 

1 
1 

Antares 

E. 

83  11  42 

1983 

81  17  10 

1961 

79  22  34 

1959 

77  27  55 

1958 

18 

Aldebaran 

W. 

111  26    3 

9049 

113  18  21 

9055 

115  10  29 

9069 

117    2  26 

9071 

Pollux 

W. 

69    2  19 

1976 

70  56  31 

1979 

72  50  38 

1964 

74  44  38 

1989 

Regulus 
Spica 

W. 

32    2  33 

1966 

33  57     1 

1960 

35  51  24 

1974 

37  45  40 

1979 

E. 

22    9  54 

1994 

20  16  11 

9004 

18  22  43 

9017 

16  29  35 

9033 

Antares 

E. 

67  54  37 

1964 

66    0    6 

1967 

64    5  40 

1979 

62  11  22 

1977 

19 

Pollux 

W. 

84  12  14 

9096 

86    5    8 

9035 

87  57  47 

9046 

89  50    9 

9057 

1 

Regulus 

W. 

47  14  31 

9016 

49    7  40 

9096 

51    0  34 

9036 

52  53  12 

9048  1 

Antares 

E. 

52  42  20 

9016 

50  49  10 

9095 

48  56  14 

9035 

47    3  35 

9046  1 

Jupiter 

E. 

105  35    4 

9067 

103  43  14 

9076 

101  51  38 

9086 

100    0  18 

9008 

I 
1 

20 

Pollux 

W. 

99    7  27 

9189 

100  57  53 

9137 

102  47  56 

9159 

104  37  36 

1 
9168 

Regulus 

W. 

62  11  44 

9111 

64    2  26 

9196 

65  52  45 

9141 

67  42  41 

9157 

Antares 

E. 

37  44  56 

9111 

35  54  14 

9196 

34    3  54 

9141 

32  13  57 

9157 

Jupiter 

E. 

90  48  13 

9163 

88  58  49 

9177 

87    9  47 

9199 

85  21    8 

9906 

1 

a  Aquilie 

E. 

92  14  29 

9785 

90  39  42 

9800 

89    5  14 

9815 

87  31    6 

9839 

21 

Reffulus 

W. 

76  46  20 

9940 

78  33  48 

9958 

80  20  49 

9976 

82    7  24 

9994 

Spica 

W. 

22  49  53 

9964 

24  36  45 

9979 

26  23  16 

9995 

28    9  23 

9311 

Antares 

E. 

23  10  17 

9940 

21  22  49 

9958 

19  35  48 

9976 

17  49  13 

9S95 

Jupiter 

E. 

76  23  54 

9999 

74  t^  43 

9311 

72  51  59 

9398 

71    6  41 

9346 

a  AnuiliB 

E. 

79  46  42 

9943 

78  15  18 

9970 

76  44  28 

999R 

75  14  13 

3099 

Venus 

K. 

101  26  52 

9943 

99  41  55 

9361 

97  57  24 

9380 

96  13  21 

9400 

Sun 

E. 

136  11  27 

9564 

134  31  42 

9563 

132  52  23 

9601 

131  13  29 

9090 

22 

Repilus 
Spica 

W. 

90  53  36 

9387 

92  37  29 

9406 

94  20  55 

9496 

96    3  53 

QAAA 
JFtrt't 

W. 

36  53  57 

9397 

38  37  36 

9415 

40  20  49 

9433 

42    3  36 

9453 

Jupiter 

E. 

62  26  52 

9441 

60  44  16 

9460 

59    2    6 

947P 

57  20  23 

9499 

a  Aquilee 

E. 

67  52  57 

3904 

66  26  53 

3946 

an    1  38 

3988 

63  37  13 

3334 

Venus 

E. 

87  40    7 

9499 

85  58  5:3 

9590 

84  18    8 

9540 

82  37  51 

9561 

Sun 

E. 

123    5  32 

f»719 

121  29  17 

9738 

119  53  28 

9759 

118  18    6 

9779 
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XVIL 


giiee:nwich  mean  time. 

• 

LUNAB  DISTANCES. 

• 

! 

ii 

Star's  NamA 

P.L. 

P.L. 

P.L. 

1 

P.L. 

and 

Noon. 

of 

np». 

of 

VIb. 

of 

IXh. 

of 

23 

Position. 

Diff. 

Diff. 

Diff. 

Diff. 

1 

Regulus 

W. 

O           I        II 

97  46  25 

S463 

99  28  30 

9489 

0/1/ 

101  10    8 

9301 

102  51  20 

1 
9590   ' 

Spica 

W. 

43  45  56 

9471 

45  27  50 

9489 

47    9  19 

9508 

48  50  21 

9596 

Jupiter 

E. 

55  39    8 

£618 

5:)  58  20 

9537 

52  17  58 

9J56 

50  38    2 

2575 

1 

a  Ac|iiil(e 

E. 

(jQ  13  41 

3381 

60  51    3 

3431 

59  29  2?? 

3484 

58    8  40 

3540 

Venus 

E. 

80  58    3 

9581 

79  18  42 

9609 

77  39  50 

9693 

76    1  26 

9643   1 

Sun 

E. 

116  43  10 

9799 

115    8  41 

9819 

113  34  38 

9840 

112    1    2 

9860 

24 

Spica 

W. 

57    9  14 

9617 

58  47  46 

9634 

60  25  55 

9653 

62    3  40 

9669   ; 

Jupiter 

E. 

42  24  52 

9669 

40  47  30 

9687 

39  10  32 

9704 

37  33  58 

9799 

a  Aquilee 

E. 

51  41  31 

3879 

50  27  43 

3951 

49  15  15 

40)7 

48    4  12 

4198  I 

Venus 

E. 

67  56  13 

9743 

66  20  30 

9763 

64  45  13 

9789 

m  10  21 

9801   , 

a  Pegasi 

E. 

a3  48  26 

9800 

92  13  58 

9817 

90  »)  52 

9835 

89    6    9 

9859 

Sun 

E. 

104  19  26 

9958 

102  48  21 

9978 

101  17  41 

9997 

99  47  24 

3016 

25 

Spica 

W. 

70    6  46 

9750 

71  42  19 

9766 

73  17  31 

9782 

74  5>  23 

9796 

Antares 

W, 

24  13  25 

9746 

25  49    4 

9763 

27  24  21 

9778 

28  59  18 

9799 

Jupiter 

E, 

29  36  55 

9808 

28    2  37 

9^4 

26  28  40 

9840 

24  55    4 

9855 

Venus 

E. 

55  22  11 

9893 

53  49  43 

9911 

52  17  38 

9998 

50  45  55 

9945 

FoinaUiaut 

E. 

60  28    8 

3196 

59    1  56 

3999 

57  36  21 

3961 

56  11  24 

3994 

OK  Pegasi 

E. 

81  23  10 

9939 

79  51  41 

9957 

78  20  34 

9975 

76  49  50 

9999 

Sun 

E. 

92  21  42 

3ia'> 

90  53  39 

3199 

89  25  56 

3138 

87  58  3:3 

3155 

26 

Spica 

W. 

82  42    4 

9865 

84  15    8 

9877 

85  47  56 

• 

9890 

87  20  28 

9909 

Antares 

W. 

36  49  23 

9869 

38  22  31 

9874 

39  55  2:3 

9887 

41  27  59 

9898 

Venus 

E. 

43  12  30 

3095 

41  42  48 

3041 

40  13  26 

3056 

38  44  22 

3069 

Fomalhaut 

E. 

49  16  45 

3483 

47  56    2 

3596 

46  :J6    7 

a574 

45  17    4 

3693 

a  Pegasi 

E. 

69  21  33 

3079 

e7  52  58 

3097 

66  24  45 

3114 

64  56  53 

3139  1 

Sun 

E. 

80  46  22 

3931 

79  20  49 

3944 

77  55  32 

3958 

76  30  31 

3971 

27 

Spica 

W. 

94  59  29 

9955 

96  30  38 

9965 

98    1  34 

9974 

99  32  19 

9983  ' 

All  tares 

W. 

49    7  26 

9959 

50  38  39 

9961 

52    9  41 

9970 

53  40  31 

9979 

Venus 

E. 

31  23  19 

3138 

29  55  56 

3159 

28  28  49 

3165 

27    1  58 

3179  , 

Fornaihaut 

E. 

38  56  26 

3935 

37  43  42 

4016 

36  32  18 

4ia3 

35  22  19 

4900 

a  Pegasi 

E. 

57  42  58 

3995 

56  17  18 

3943 

54  52    0 

3963 

5:3  27    5 

3984  ' 

Sun 

E. 

69  29    8 

3331 

68    5  32 

3341 

66  42    8 

3351 

65  18  55 

3361   , 

28 

Antares 

W. 

61  12    8 

3016 

62  42     1 

3093 

64  11  45 

3099 

65  41  22 

3034  ' 

(X  Pegasi 

E. 

46  28  48 

3400 

45    6  31 

3496 

43  44  44 

3454 

42  23  29 

3486  1 

Sun 

E. 

58  25  32 

3404 

57    3  20 

3411 

55  41  16 

3418 

54  19  20 

3495 

1 

29 

Antares 

W. 

73    7  52 

3057 

74  36  54 

3060 

76    5  52 

3064 

77  34  46 

1 
3067  , 

a  Aquilee 

W. 

35  34  55 

6988 

36  17  14 

6051 

37    1  55 

5843 

37  48  48 

5654   ' 

Jupiter 

W. 

18  45    2 

3196 

20  12  40 

3198 

21  40  16 

3199 

23    7  50 

3131 

Sun 

E. 

47  31  28 

3454 

46  10  12 

3458 

44  49     1 

3463 

43  27  55 

3467  , 

30 

Antares 

W. 

84  58  31 

3076 

86  27  10 

3078 

87  55  47 

3078 

89  24  24 

3078  ' 

a  Aquilee 

W. 

42  11  44 

4960 

43    9  11 

4858 

44    8    0 

4763 

45    8    7 

4677 

Jupiter 

W. 

30  25  12 

3137 

31  52  37 

3138 

33  20    1 

3138 

34  47  25 

3138 

Sun 

E. 

36  43  33 

3485 

35  22  52 

%nOO 

34    2  15 

3199 

32  41  42 

3495  ' 

31 

a  AquiloB 

W. 

50  25  13 

4341 

51  31  28 

4989 

52  38  31 

4940 

53  46  19 

4195 

1 

Jupiter 

W. 

42    4  26 

3135 

43  31  53 

3133 

44  59  22 

3133 

46  26  52 

3131 

1 

xvm. 


MARCH,  1878. 


55 


« 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

■ 
• 

•u.          A^ 

Star'8  Name 

P.L. 

P.L. 

P.L. 

• 

P.L. 

'^l 

and 

Midnight. 

of 

XVh. 

of 

XVlUh. 

of 

XXIh. 

of 

23 

Position. 

^ 

Diff. 
9538 

Diff. 

DiS. 

■ 

Dift. 

ReguluB 

W. 

O           1        /• 

104  32    6 

106  12  26 

9557 

107  52  20 

9576 

109  31  48 

9593 

Spica 

W. 

50  30  58 

3544 

52  11  10 

9563 

53  50  56 

9581 

55  30  17 

9599 

Jupiter 
a  AquilaB 

E. 

48  58  33 

9594 

47  19  30 

9619 

45  40  52 

9631 

44    2  39 

9650 

E. 

56  49    0 

3598 

55  30  24 

3661 

54  12  55 

3797 

52  56  36 

3797 

Venus 

E. 

74  2:i  29 

9663 

72  45  59 

9684 

71    8  57 

9704 

69  32  22 

9793 

Sun 

E. 

110  27  52 

9860 

108  55    8 

9900 

107  22  49 

9990 

105  50  55 

9939 

24 

Spica 

W. 

63  41    2 

9686 

65  18    1 

9709 

66  54  38 

9719 

68  30  53 

9735 

Jupiter 

E. 

35  57  48 

9740 

34  22    1 

9757 

32  46  37 

9774 

31  11  35 

9791 

t 

a  Aquilae 

E. 

46  54  37 

4927 

45  46  36 

4333 

44  40  14 

4447 

43  35  35 

4579 

\ 

Venus 

E. 

61  35  55 

9890 

60    1  53 

9838 

58  28  15 

9657 

56  55    1 

9876 

OK  PegBsi 

E. 

87  32  48 

9869 

85  59  50 

9887 

84  27  14 

9905 

82  55    1 

9999 

Sun 

E. 

98  17  31 

9034 

96  48    0 

3059 

95  18  52 

3070 

1 

93  50    6 

3088 

25 

Spica 

W. 

76  26  56 

9811 

78    1  10 

9895 

.79  35    6 

9838 

81    8  44 

9859 

Antares 

W. 

30  33  56 

9807 

32    8  15 

9891 

33  42  15 

9835 

35  15  58 

984S 

Jupiter 

E. 

23  21  48 

9879 

21  48  53 

9887 

20  16  18 

9903 

18  44    3 

9918 

Venus 

E. 

49  14  a3 

9969 

47  43  32 

9977 

46  12  51 

9994 

44  42  31 

3009  1 

Fomalhaut 

E. 

54  47    5 

3398 

53  23  26 

3365 

52    0  29 

3409 

50  38  15 

3441 

a  Pegasi 

E. 

75  19  27 

3009 

73  49  26 

3097 

72  19  47 

3044 

70  50  29 

3069 

Sun 

E. 

86  31  30 

3171 

85    4  46 

3186 

83  38  20 

3901 

82  12  12 

3916 

26 

Spica 

W. 

88  52  44 

9913 

90  24  46 

9994 

91  56  34 

9935 

93  28    8 

9946 

Antares 

W. 

43    0  21 

9909 

44  32  28 

9990 

46    4  21 

9931 

47  36    0 

9949 

Venus 

E. 

37  15  35 

3084 

35  47    6 

3098 

34  18  54 

3111 

32  50  58 

3195 

FomaJhaut 

E. 

43  58  55 

3677 

42  41  43 

3733 

41  25  31 

3795 

40  10  24 

3869  i 

1 

a  Pegasi 

E. 

63  29  22 

3150 

62    2  13 

3168 

60  35  26 

3]  87 

59    9    1 

3905 

. 

Sun 

E. 

75    5  46 

3'.i83 

• 

73  41  15 

3996 

72  16  59 

3308 

70  52  57 

3319 

1 

27 

Spica 

W. 

101     2  53 

9991 

102  33  17 

9999 

104    3  31 

3007 

105  33  35 

1 
3014 

Antares 

W. 

55  U  10 

9987 

56  41  39 

9995 

58  11  58 

3003 

59  42    7 

3000 

Venus 

E. 

25  35  24 

3199 

24    9    5 

3906 

22  43    3 

3990 

21  17  18 

3935   ' 

Fomalliaut 

E. 

34  13  53 

4308 

33    7    8 

4499 

32    2  13 

4564 

30  59  17 

4717   1 

a  Pegasi 

E, 

52    2  35 

3305 

50  38  29 

3396 

49  14  48 

3350 

47  51  34 

3374 

Sun 

E. 

63  55  54 

3370 

62  33    3 

3379 

61  10  23 

3388 

59  47  53 

3396 

28 

Antares 

W. 

67  10  52 

3040 

68  40  15 

3044 

70    9  33 

3049 

71  38  45 

3053 

a  Pegasi 

E. 

41     2  49 

3519 

;{9  42  46 

3355 

38  23  22 

3594 

37    4  41 

3636 

Sun 

E. 

52  57  32 

3431 

51  35  51 

3438 

50  14  17 

3443 

48  52  49 

3449 

29 

Antares 

W. 

79    3  36 

3069 

80  32  23 

3071 

82    1    8 

3073 

83  29  51 

3074 

a  Aquil» 

W. 

38  37  46 

5486 

39  28  40 

5335 

40  21  22 

5197 

41  15  46 

5073 

Jupiter 

W. 

24  35  22 

3133 

26    2  52 

3134 

27  30  20 

3135 

28  57  47 

3137 

Sun 

E. 

42    6  54 

3471 

40  45  57 

3475 

39  25    5 

3479 

38    4  17 

3489 

1 

30 

Antares 

W. 

90  53    0 

3079 

92  21  35 

3b78 

93  50  11 

3078 

95  18  47 

3078 

n  Aquilee 

W. 

46    9  26 

4597 

47  11  53 

4596 

48  15  22 

4459 

49  19  50 

4398 

Jupiter 

W. 

36  14  48 

3138 

37  42  12 

3138 

39    9  36 

3138 

40  37    0 

3136 

Sun 

E. 

31  21  12 

3498 

30    0  46 

3509 

28  40  24 

3506 

27  20    6 

3510 

31 

a  Aquilee 

W. 

54  54  50 

4153 

56    4    1 

4114 

57  13  49 

4077 

58  24  13 

4043 

Jupiter 

W. 

47  54  24 

3199 

49  21  58 

3197 

50  49  35 

3195 

52  17  14 

3193 

56 
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AT  GREENWICH  APPARENT  NOON. 


• 

• 
• 

1 

« 

g 

^ 

^ 

o 

« 

A 

•g 

v« 

V4 

O 

o 

>i 

>> 

(S 

& 

1 

Mon. 

Tues. 

2 

Wed. 

3 

Thur. 

4 

Frid. 

5 

Sat. 

6 

Sun, 

7 

Mon. 

8 

Tues. 

9 

Wed. 

10 

Thur. 

11 

Frid. 

12 

Sat. 

13 

Sun. 

14 

Mon. 

15 

Tues. 

16 

Wed. 

17 

Thur. 

18 

Frid. 

19 

Sat. 

20 

Suit. 

21 

Mon. 

22 

Tues. 

23 

Wed. 

24 

Thur. 

25 

Frid. 

26 

Sat. 

27 

Sun. 

28 

Mon. 

29 

j  Tues. 

30 

Wed. 

31 

THE  SUN'S 


Apparent 
Kight  AscenaioD. 


Dlff.  for 
Iboar. 


n     in       8 

0  42  47.23 
0  46  25.74 
0  50  4.36 

0  53  43.13 

0  57  22.06 

1  1  1.17 

1  4  40.47 
1  8  19.98 
1  11  59.72 

1  15  39.70 
1  19  19.94 
1  23  0.45 

1  ie  41.25 
1  30  22.36 
1  34  3.80 

1  37  45.60 
1  41  27.76 
1  45  10.30 

1  48  53.24 
1  52  36.62 

1  56  20.43 

2  0  4.68 
2  3  49.41 
2  7  34.62 

2  11  20.32 
2  15  6.52 
2  18  53.25 

2  22  40.49 
2  26  28.27 
2  30  16.59 

2  34    5.44 


b 

9.101 
9.10G 
9.11^2 

9.118 
9.125 
9.133 

9.141 
9.150 
9.160 

9.170 
9.181 
9.193 

9.206 
9.219 
9.234 

9.249 
9.266 
9.282 

9.299 
9.317 
9.335 

9.354 
9.374 
9.394 

9.415 
9.436 
9.457 

9.479 
9.501 
9.524 

9.546 


ApparetU 
DecliDAtioD. 


N. 


4  36 

4  59  22.8 

5  22  23.1 


Diff.  for 
lliour. 


17.2  +57.84 
57.63 
57.40 


5  45 

6  8 
6  30 


17.8 
6.3 

48.5 


6  53  23.8 

7  15  51.9 

7  38  12.5 

»    0  25.3 

8  22  30.0 

8  44  26.1 

9  6  13.4 
9  27  51.9 
9  49  20.9 

10  10  40.0 

10  31  48.9 

10  52  47.8 

11  13  35.9 
11  34  12.9 

11  54  38.6 

12  14  52.8 
12  34  55.1 

12  54  45.2 

13  14  22.8 
13  33  47.3 

13  52  58.6 

14  11  56.3 
14  30  40.0 
14  49  9.4 

N.15    7  24.2 


57.15 
56.89 
56.61 


56.32 
56.01 
55.69 

55.36 
55.02 
54.66 

54.29 
53.90 
53.50 

53.09 
52.66 
52.22 

51.77 
51.31 
50.83 

50.34 
49.84 
49.32 

48.79 
48.24 
47.69 

47.12 
46.5.3 
45.92 

+45.30 


Semi- 
diameter. 


f 


16  2.02 
16  1.74 
16  1.46 

16  1.19 
16  0.92 
16  0.65 

16  0.38 
16  O.ll 
15  59.84 

15  59.58 
15  59.31 
15  59.05 

15  58.78 
15  58.52 
15  58.25 

15  57.99 
15  57.72 
15  57.46 

15  57.19 
15  56.93 
15  56.67 

15  56.41 
15  56.15 
15  55.89 

15  55.63 
15  55.38 
15  55.13 

15  54.88 
15  54.63 
15  54.39 

15  54.15 


Sidereal 

Time 

of  the 

Semi- 

diamcler 

pawling 

the 

Merid- 

iftu. 


64.50 
64.52 
64.54 

64.56 
64.59 
64.62 

64.65 
64.69 
64.73 

64.77 
64.81 
64.86 

64.90 
64.95 
65.00 

65.06 
65.11 
66.17 

65.23 
65.29 
65.35 

65.42 
65.48 
65.55 

65.62 
65.69 
65.76 

65.84 
65.91 
65.99 

66.07 


Equatiou  of 

Time, 

to  be 

added  to 


nMratted 

from 
Apparent 

Time. 


Dlif.for 
1  boor. 


3  55.90    0.753 

3  37.90  0.74H 
3  20.02   0.742 


3    2.28 
2  44.72 


0.735 
0.728 


2  27.33  0.720 


2  10.12 
1  53.12 
1  36.35 


0.712 
0.703 
0.694 


1  19.82    0.684 


1  3.55 
0  47.55 

0  31.83 
0  16.43 
0    1.36 


0  13.36 
0  27.71 
0  41.67 

0  55.25 

1  8.39 
121.11 

133.37 
1  45. 17 

1  56.48 

2  7.30 


0.673 
0.G61 

0.648 
0.635 
0.620 

0.605 
0.589 
0.573 

0.556 
0.539 
0.520 

0.501 
0.481 
0.461 

0.440 
2  17.62;  0.419 
2  27.43    0.398 

2  36.71  0.376 
2  45.46  0.354 
2  53.68  0.331 


3    1.37  0.309 


None— Mean  Time  of  the  Semidiameter  pasaing  may  be  fonnd  by  subtTactiog  0M8  firom  the  Sidereal  Time. 
+  prefixed  to  the  hourly  ohanj^o  of  declination  iudicatea  that  the  north  declinations  ore  increating. 


Ij 
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1 

AT  GREENWICH  MEAN  NOON. 

r 

1 

§ 

« 

1 

THE  SUN'S 

Equation  of 

Time, 

tobe 

mibtraeted 

from 

Difflfor 
1  honr. 

Sidereal           j 

Time             | 

or 

Kight  AsceuHiuu 

of 

Mean  Son. 

Apparent 
llighfcAflcenttioii. 

T>i(r.  for 
i  hour. 

Apparent 
DecliiiaLion. 

Uiir.  f<ir 
1  hour. 

added  to 
J/«an 
Time, 

Mon. 

1 

h      m       » 

0  42  46.63 

1 
s 

9.103 

N.  4  36   13.4+57.85 

m        R           8 

3  55.95   0.753 

h     m       R 

0  38  50.68 

Tues. 

2 

0  46  25.18 

9.108 

4  59  19.3 

57.64 

3  37.95'  0.748 

0  42  47.23 ; 

Wed. 

1 

3 

0  50    3.65 

9.114 

5  22  20.0 

57.41 

3  20.06    0.742 

0  46  43.79 

Thur. 

4 

0  53  42.66 

9.120 

5  45  14.9 

57.16 

3     2.32 

0.735 

0  50  40.34 

1  Frid. 

5 

0  57  21.64 

9.127 

6     8     3.7 

56.90 

2  44.75;  0.728 

0  54  36.89 

Sat. 

6 

1     1     0.80 

9.135 

6  30  46.2 

56.62 

2  27.36 

0.720 

0  58  33.44 

Sun. 

7 

1     4  40.15 

9.143 

6  53  21.8 

56.33 

2  10.15 

0.712 

1     2  30.00 

Mon. 

8 

1     8  19.70 

j     9.152 

7  15  50.1 

1  56.02 

1  53.15 

0.703 

1     6  26.55 

Tues. 

9 

1   11  59.46 

9.162 

7  38  11.0 

55.70 

1  36.37 

0.694 

1  10  23.11 

1 

Wed. 

10 

1  15  39.50 

9.172 

8    0  24.1 

55.37 

1   19.84 

0.684 

1  14  19.66 

Thur. 

11 

1  49  19.78 

9.183 

8  22  29.0 

55.03 

1     3.56 

0.673 

1   18  16.22 

Frid. 

12 

1  23    0.33 

9.195 

8  44  25.4 

51.67 

0  47.56 

0.661 

1  22  12.77 

Sat. 

13 

1  26  41.17 

9.208 

9     6  13.0 

54.30 

0  31.84 

0.648 

1  26    9.33 

'  Sun, 

14 

1  30  22.32 

9.221 

9  27  51.6 

53.91 

0  16.44 

0.635 

1  30     5.88 

Mon. 
i  Tues. 

15 
16 

1  34     3.80 
1  37  45.63 

9.236 
9.251 

9  49  20.8 
10  10  40.2 

53.51 
53.10 

0     1.36 

0.620 
0.605 

1  34    2.44 
1  37  58.99 

0  13.36 

1  Wed. 

17 

1  41  27.83 

9.267 

10  31  49.5 

52.67 

0  27.71 

0.589 

1  41  55.54 

Thur. 

18 

1  45  10.41 

9.283 

10  52  48.5 

52.23 

0  41.68 

0.573 

1  45  52.09 

Frid. 

19 

1  48  53.39 

9.300 

11  13  36.7 

51.78 

0  55.25 

0.556 

1  49  48.65 

Sat 

20 

1  52  36.80 

9.318 

11  34  13.9 

51.32 

1     8.40 

0.539 

1  53  45.20 

Sun. 

21 

1  56  20.64 

9.336 

11  54  39.8 

50.84 

1  21.12 

0.520 

1  57  41.76 

Mon. 

22 

2    0     4.90 

9.355 

12  14  54.2 

50.35 

1  33.38 

0.501 

2     1  38.31 

Tues. 

23 

2     3  49.69 

9.375 

12  34  56.6 

49.85 

1  45.18 

0.481 

2     5  34.87  1 

Wed. 

24 

2     7  34.93 

9.395 

12  54  46.9 

49.33 

1  56.49 

0.461 

2     9  31.42 

Thur. 

25 

2  11  20.66 

9.416 

13  14  24.6 

48  80 

2     7.32 

0.440 

2  13  27.98 

Frid. 

26 

2  15     6.89 

9.437 

13  33  49.2 

48.25 

2  17.64 

0.419 

2  17  24.53 

Sat. 

27 

2  18  53.64 

9.458 

13  53     0.6 

47.69 

2  27.45 

0.398 

2  21  21.09 , 

,  Sun. 

28 

2  22  40.91 

9.480 

14  11  58.4 

47.12 

2  36.73 

U.376 

2  25  17.64 

:  Mon. 

29 

2  26  28.71 

9.502 

14  30  42.2 

46.53 

2  45.48 

0.354 

2  29  14.20 

Tues. 

30 

2  30  17.05 

9.525 

14  49  11.7 

45.92 

2  53.70 

0.331 

2  33  10.75 

Wed. 

1 

31 

2  34     5.92 

9.547 

H.15    7  26.5 

+45.30 

3     1.39 

0.309 

2  37     7.31 

!       NOTE.- 

1 

+  prefix 

-Thel 
edtot 

Semidiameter  for  M« 
he  hourly  change  of 

wNoonm 
doolinatioii 

ay  be  assumed  the  sa 
1  indicates  that  the  m 

me  as  tbs 
»rth  decU 

tt  ft>r  Apparent  Noon, 
nations  are  increasing. 

Diff.  for  1  hour. 
+  9».8o(J5 
(Table  111.) 
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III. 


AT  GREENWICH  MEAN  NOON. 

1 

1 
*» 

o 

1 

1 

«M 

o 

1 

THK  SUN'S 

Logarithm 

of  the 

Radins  Vector 

of  the 

Earth. 

Diff.  for 
1  hour. 

1 

Mean  Time 

of 
Sidereal  Oh.       1 

1 

True  LONGITUDE. 

Diff.  for 
1  hoor. 

LATITUDE 

A 

V 

91 

11  38  17.5 

37  54.5 

147!89 

+  0.23 

9.9999909 

+52.5 

h      m       A 

23  17  19.78 

'     2 

92 

12  37  25.9 

37     2.8 

147.81 

0.33 

0.0001165 

52.2 

23  13  23.87 

3 

93 

13  36  32.4 

36     9.2 

147.73 

0.40 

.000*2414 

51.9 

23    9  27.95 

4 

94 

14  35  36.8 

35  13.5 

147.64 

0.45 

.0003655 

51.5 

23     5  32.05 

5 

95 

15  34  39.0 

34  15.6 

147.55 

0.47 

.0004889 

51.3 

23     1  36.15 

'     6 

1 

96 

16  33  39.0 

33  15.5 

147.45 

0.45 

.0006116 

51.0 

22  57  40.24' 

1     7 

97 

17  32  36.7 

32  13.1 

147.36 

0.40 

.0007336 

50.7 

22  53  44.33 

8 

98 

18  31  32.2 

31     8.5 

147.27 

0.33 

.0008549 

50.5 

22  49  48.42 

9 

99 

19  30  25.5 

30     1.7 

147.17 

0.24 

.0009758 

50.3 

22  45  52.52 

10 

100 

20  29  16.4 

28  52.4 

147.07 

+0.12 

.0010964 

50.2 

22  41  56.61 

11 

101 

21  28     5.0 

27  40.9 

146.98 

-0.01 

.0012167 

50.0 

22  38     0.70 

12 

102 

22  26  51.4 

26  27.2 

146.89 

0.15 

.0013365 

49.9 

22  34    4.79 

13 

103 

23  25  35.6 

25  11.3 

146.79 

0.28 

.0014561 

49.8 

22  30    8.88 

14 

104 

24  24  17.6 

23  53.2 

146.70 

0.39 

.0015757 

49.8 

22  26  12.97 

15 

105 

25  22  57.3 

22  32.7 

146.61 

0.49 

.0016953 

49.8 

22  22  17.06 

16 

106 

26  21  34.9 

21   10.2 

146.53 

0.58 

.0018149 

49.8 

22  18  21.15 

17 

107 

27  20  10.6 

19  45.8 

1 16.45 

0.64 

.0019345 

49.8 

22  14  25.25 

18 

108 

28  18  44.5 

18  19.6 

146.37 

0.67 

.0020541 

49.8 

22  10  29.34 

19 

109 

29  17  16.6 

16  51.5 

146.30 

0.67 

.0021735 

49.7 

22     6  33.4;V 

20 

110 

30  15  46.8 

15  21.5 

146.22 

0.63 

.0022929 

49.6 

22     2  37.52 

21 

111 

31  14  15.3 

13  49-9 

146.15 

0.56 

.0024120 

49.5 

21  58  41.61 

1 

22 

112 

32  12  42.2 

12  16.7 

146.08 

0.46 

.0025306 

49.3 

1 

21  54  45.70 

23 

113 

33  11     7.4 

10  41.8 

146.02 

0.36 

.0026486 

49.0 

21  50  49.79 

24 

114 

34     9  31.0 

9     5.3 

145.95 

0.25 

.0027660 

48.7 

21  46  53.88 

25 

115 

35     7  53.1 

7  27.2 

145.89 

-0.13 

.0028826 

48.4 

21  42  57.98 

26 

116 

36    6  13.6 

5  47.6 

145.82 

0.00 

.0029983 

48.0 

21  39     2.07 

27 

117 

37     4  32.6 

4     6.5 

145.76 

+0.14 

.0031129 

47.4 

21  35     6.16 

2a 

118 

38    2  50.1 

2  23.9 

145.69 

0.27 

.0032262 

46.9 

21  31   10.25 

29 

119 

39     1     5.9 

0  39.5 

145.62 

0.37 

.0033380 

46.2 

21  27  14.34 

30 

120 

39  59  20.0 

58  53.4 

145.55 

0.45 

.0034482 

45.5 

21  23  18.43 

31 

121 

40  57  32.5 

57     5.8 

145.49 

+0.51 

0.0035568 

+44.8 

21  19  22.54 

1 

Diff.  for  1  hoar. 

'       NO 

m?:  X 

oorrospoQdB  to  the  tru 

€  oqnmox  of  tta 

e  date,  \'  t 

o  the  VMa:a  w\ 

[oiiioz  of  Janonr 

yO*.a 

— J)«.829<i 
(Table  II.) 
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GREENWICH  MEAN  TIME. 

• 

THE  MOON^S 

1 

9 

1 

SEMIDIAMETER. 

HORI'/ONTAL 

.    PARALLAX. 

• 

MERIDIAN  PASSAGE. 

AGE. 

Noun. 

Midnight. 

Noon. 

Diff.  for 
1  boar. 

Midnight 

Diff.  for 
Ihour. 

Dia  for 
Ihonr. 

Noon. 

1 
2 
3 

14  44.7 
14  46.8 
14  50.4 

/       // 

14  45.6 
14  48.5 
14  52.6 

1         // 

54    0.1 

54     8.0 
54  20.8 

+0'.22 
0.44 
0.63 

/       // 

54     3.4 
54  13.8 
54  29.0 

+0.33 
0.53 
0.73 

h      m 

23  41.6 

6 
0  22.4 

m 
1.66 

1.74 

d 

28.4 

29.4 

0.6 

4 
5 

6 

14  55.1 

15  1.1 
15     8.4 

14  57.9 

15  4.5 
15  12.4 

54  38.3 

55  0.2 
55  26.9 

0.82 
1.01 
1.21 

54  48.7 

55  12.9 
55  42.1 

0.91 
1.11 
1.31 

1     5.4 

1  51.5 

2  41.2 

1.86 
2.00 
2.14 

1.6 
2.6 
3.6 

7 
8 

9 

1 

15  16.9 
15  26.8 
15  37.9 

15  21.7 
15  32.2 
15  43.9 

55  58.4 

56  34.7 

57  15.6 

1.41 
1.61 
1.79 

56  16.0 

56  54.6 

57  37.4 

1.51 

1.70 
1.85 

3  34.4 

4  30.2 

5  27.3 

2.27 
2.34 
2.36 

4.6 
5.6 
6.6 

10 
11 
12 

15  50.0 

16  2.6 
16  14.9 

15  56.3 

16  8.9 
16  20.5 

58    0.0 

58  46.2 

59  31.2 

1.91 
J. 93 
1.79 

58  23.1 

59  9.1 
59  52.0 

1.93 
1.88 
1.66 

6  23.9 

7  19.0 

8  12.1 

2.32 
2.25 
2.17 

7.6 

8.6 

9.6 

1 

13 
14 
15 

16  25.7 
16  33.7 
16  38.0 

16  30.1 
16  36.5 
16  38.5 

60  10.9 
60  40.7 
60  56.5 

1.48 

0.97 

+0.31 

60  27.4 
60  50.6 
60  58.0 

1.25 
+0.66 
-0.05 

9     3.7 

9  54.6 

10  45.9 

2.12 
2.12 
2.17 

10.6  ' 

11.6 

12.6 

16 
17 

18 

16  37.7 
16  32.6 
16  23.1 

16  35.8 
16  28.3 
16  17.1 

60  55.2 
60  36.3 
60     1.6 

-0.42 
1.14 
1.73 

60  47.9 
60  20.7 
59  39.4 

0.79 
1.45 
1.96 

11  38.9 

12  34  3 

13  32.4 

2.26 
2.37 
2.47 

13.6 
14.6 
15.6  i 

19 
20 
21 

16  10.4 
15  55.7 
15  40.5 

16     3.2 
15  48.1 
15  33.1 

59  14.8 
58  20.9 
57  25.1 

2.13 
2.32 
2.30 

58  48.4 
57  52.9 
56  57.9 

2.25 
2.33 
2.22 

14  32.3 

15  32.1 

16  29.8 

2.50 
2.46 
2.32 

16.6  1 
17.6  1 

18.6 

1 

22 
23 
24 

15  26.1 
15  13.2 
15    2.5 

15  19.3 
15    7.5 
15  58.1 

56  31.9 
55  44.6 
55    5.6 

2.11 
1.81 
1.44 

56    7.3 
55  24.0 
54  49.5 

1.97 
1.63 
1.24 

17  23.7 

18  13.3 
18  58.9 

2.15 
1.97 
1.82 

19.6  : 

20.6 

21.6 

25 
26 
27 

14  54.5 
14  49.0 
14  46.3 

14  51.5 
14  47.4 
14  45.9 

54  35.9 
54  16.1 
54    6.0 

1.03 

0.62 

-0.23 

54  24.8 
54    9.9 
54    4.4 

0.83 

0.42 

-0.04 

19  41.3 

20  21.6 

21  0.8 

1.71 
1.65 
1.63 

22.6 
23.6 
24.6 

28 
29 
30 

14  46.0 
14  47.8 
14  51.5 

14  46.7 
14  49.5 
14  53.9 

54    4.9 
54  11.7 
54  25.1 

+0.131 
0.43 
0.08 

54    7.4 
54  17.7 
54  33.9 

+0.29 
0.56 
0^78 

21  40.1 

22  20.4 

23  2.9 

1.65 
1.72 
1.83 

25.6 
26.6 
27.6 

31 
32 

14  56.6 

15  27 

14  59.5 

15  6.2 

54  43.8 

55  6.5 

0.87 
+1.02 

54  54.7 

55  19.1 

0.95 
+1.08 

23  48.4 
6 

1.97 

28.6 
29.6 

1 

• 

• 

• 
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APRIL,  1878. 


V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Asoensioii . 


Diir. 
for  1  m. 


Declinatioii. 


Diir. 
forlm. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


MONDAY  1. 


h    m 

23  42 
23  44 
23  46 
23  47 
23  49 
23  51 
23  53 
23  54 
23  56 
23  58 
0    0 


0 
0 
0 
0 
0 


1 
3 
5 

7 
8 


0  10 
0  12 


0 
0 


14 

16 


0  17 
0  19 
0  21 
0  23 


■ 

8 

34.07 

1.7507 

19.13 

1.7513 

4.23 

1.7591 

49.3JL 

1.7539 

34.58 

1.7538 

19.83 

1.7547 

5.H 

1.7557 

50.51 

1.7567 

35.95 

1.7579 

21.46 

1.7599 

7.05 

1.7604 

52.71 

1.7617 

38.45 

1.7631 

24.28 

1.7646 

10.20 

1.7660 

56.20 

1.7675 

42.30 

1.7699 

28.51 

1.7710 

14.82 

1.7798 

1.24 

1.7746 

47.77 

1.7764 

34.41 

1.7783 

21.17 

I.:804 

8.00 

1.7695 

N. 


N. 


1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 


4 
4 
4 
4 
5 
5 
5 
5 
6 
6 
6 


19 
33 
46 

0 
14 
28 
41 
55 

9 
22 
36 

3  50 

4  3 
17 
31 
44 
58 
11 
25 
38 
52 

6 
19 
32 


26.3 

9.9 
53  J3 
36.4 
19.2 

1.7 
43.9 
25.7 

7.0 
47.7 
27.9 

7.5 
46.5 
24.8 

2.3 
39.1 
15.1 
50.1 
24.2 
57.3 
29.4 

0.5 
30.5 
59.3 


n 
3.797 

3.795 

3.731 

3.716 

3.711 

3.706 

3.700 

3.699 

3.683 

3.674 

3.665 

3.655 

3.644 

3.639 

3.619 

3.606 

3.599 

3.576 

3.560 

3.543 

3J>97 

3.509 

3.490 

3.470 


TUESDAY  2. 


0 

0  24  55.07 

1.7846 

N.  6  46  26.9 

13.450 

0 

1 

0  26  42.21 

1.7868 

6  59  53.3 

13.498 

1 

2 

0  28  »).49 

1.7899 

7  13  18.3 

13.406 

2 

3 

0  30  \^m 

1.7914 

7  26  42.0 

13.383 

3 

4 

0  32    4.46 

1.7837 

7  40    4.3 

13.350 

4 

5 

0  33  52.16 

1.7969 

7  53  25.1 

13.334 

5 

6 

0  35  40.01 

1.7987 

8    6  44.4 

13.309 

6 

7 

0  ;^  28.01 

1.8013 

8  20    2.2 

13.983 

7 

8 

0  39  16.17 

1.8039 

8  33  18.4 

13.956 

8 

9 

0  41    4.48 

1.8066 

8  46  32.9 

13.997 

9 

10 

0  42  52.96 

1.8004 

8  59  45.7 

13.198 

10 

11 

0  44  41.61 

1.8199 

9  12  56.7 

13.169 

11 

12 

0  46  30.43 

1.8159 

9  26    6.0 

13.139 

12 

13 

0  48  19.43 

1.8181 

9  39  13.4 

13.107 

13 

14 

0  50    8.60 

1.8910 

9  52  18.9 

13.075 

14 

15 

0  51  57.95 

1U^41 

10    5  22.4 

13.049 

15 

16 

0  53  47.49 

l.»?9 

10'  18  23.9 

13.008 

16 

17 

0  55  37.22 

1.8303 

10  31  23.4 

19.974 

17 

18 

0  57  27.13 

1.8335 

10  44  20.8 

19.938 

18 

19 

0  59  17.24 

1.8369 

10  57  16.0 

19.909 

19 

20 

1     1    7.56 

1.8403 

11  10    9.0 

19.864 

20 

21 

1    2  58.08 

1.8437 

11  22  59.7 

19.895 

21 

22 

1     4  48.80 

1.8471 

11  35  48.0 

19.786 

22 

23 

1     6  a9.73 

1.8507 

1 1  48  34.0 

12.747 

2:3 

24 

1    8  30.88 

1.8549 

N.12    1  17.6 

19.706 

24 

Hour. 


Right  Asoonsion. 


Diff. 
for  1  m. 


Deolinfttioo. 


Diir. 
for  1  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


WEDNESDAY  3. 


h 

1 

1 

1 

1 

1 

1 

1 

1 

1 


m 

8 
10 
12 
14 
15 
17 
19 
21 
23 
1  25 
1  27 
29 
31 
32 
34 
36 
1  38 
1  40 
1  42 
1  44 
1  46 
1  48 
1  50 
1  52 


1 
1 
1 
1 
1 


i     I 
30.88 

22.24 

13.82 

5.63| 

57.66; 

49.92 

42.42 

35.15 

28.12 

21.:34 

14.80 

8.51 

2.47 

56.69 

51.16 

45.90 

40.91 

36.18 

31.72 

27.54 

23.63 

20.00 

16.65 

13.59 


a 
1.8549 

N.l 

1.8578 

J 

1.8616 

1 

1.8653 

"1 

1.8691 

1 

1.8730 

^ 

1.8769 

^ 

1.8808 

1.8849 

J 

1.8890 

J 

1.8931 

1.8973 

1.9015 

1.9ri57 

1J)101 

1 

1.9146 

1.9190 

1.9934 

1.9980 

1.9396 

1.9379 

J 

1.9418 

1 

1.9466 

1 

1.9514 

N.l 

1 

13 
26 
39 
51 
4 
16 
29 
41 

3  53 

4  6 
4  18 
4  30 


2 
2 
2 
2 
3 
3 
3 
3 


4 
4 
5 
5 
5 
5 
1 

6 
6 
6 
6 


42 
54 

6 
18 
30 
42 
54 

5 
17 
2SI 
40 


17.6 
58.7 
37.2 
13.1 
46.3 
16.8 
44.6 

9.6 
31.7 
50.8 

6.9 
20.0 
30.0 
36.8 
40.4 
40.7 
37.6 
31.2 
21.3 

7.9 
50.9 
30.3 

6.0 
37.9 


THURSDAY  4. 


1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


54 

56 

58 

0 

2 

4 

6 

7 

9 

11 

13 

15 

18 


2  20 
2  22 
24 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


26 
28 
30 
32 
34 
36 
38 
40 
42 


10.821 

1.9569' 

8.34 

1.9611 

6.15 

1.9659 

4.25 

1.9708 

2.65 

1.9758 

1.35 

1.9808 

0.35 

1.9859 

59.66 

1.9911 

59.28 

1.9969 

59.20 

9.0013 

59.44 

9.0066 

59.99 

9.0118 

0.86 

9.0179 

2.05 

9.0995 

3.56 

9.0978 

5.38 

9.0331 

7.53 

9.0385 

10.00 

9.0439 

12.80 

9.0494 

15.93 

9.0549 

19.39 

9.0604 

23.18 

90.659 

27.;«) 

9.0715 

31.76 

9.0771 

36.55 

9.0837 

'N.16 

7 

7 

7 

7 

7 

7 

8 

8 

8 

8 

8 

9 

9 

9 

9 

9 

9 

20 

20 

20 

20 

20 

20 

N.21 


52 

3 

14 

26 
37 

48 


5.9 
30.1 
50.4 

18.9 
26.9 
59  30.7 
10  30.3 
21  25.6 
32  16.4 
43  2.8 
53  44.7 

4  22.1 
54.8 
22.8 
46.0 

4.4 
17.9 
26.4 
29.9 
26  28.3 
36  21.6 
46  9.7 
55  52.4 

5  29.7 


14 
25 
35 
46 
56 
6 
16 


19.706 
J9.663 
19.690 
19.576 
19.531 
19.486 
19.440 
19.389 
19J43 
19.993 
19.943 
19.199 
19.140 
19.087 
19.039 

man 

11.991 
11.864 
11.806 
11.747 
11.687 
11.^36 
11.563 
11.490 


11.435 
11.371 
11.305 
11.937 
11.168 
11.098 
11.098 
10.957 
10.884 
10.810 
10.736 
10.661 
10.584 
10.506 
10.497 
10.347 
10.966 
10.183 
10.100 
10U)16 
9.931 
9.845 
9.757 
9.667 
9.577 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 

Hoar. 

RigbtAaoension. 

Biff, 
fur  1  m. 

DecliDfttion. 

Diff. 

lor  1  m. 

Hoar. 

Right  AsoenoioD. 

Diff. 
for  1  ni. 

Declinotion. 

Diff. 
for  1  m. 

FB 

JBA] 

{  5. 

SUNDAY  7. 

b    m      8 

■ 

O         t          II 

t* 

h     m      ■ 

■ 

O          /           // 

1$ 

0 

2  42  36.55 

SUI897 

N.21    5  29.7 

%^rt 

0 

4  29    1.09 

9J494 

N.26  40  37.8 

3.975 

1 

2  44  41.68 

9.06H3 

21  15    \J^ 

9.487 

1 

4  31  21.77 

9.3469 

26  44  32.1 

3JC)3 

2 

2  46  47.15 

9.0030 

21  24  28.1 

9.395 

2 

4  33  42.72 

9.3513 

26  48'  17.8 

3.690 
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GREENWICH  MEAN  TIME. 
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THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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16.677 

19 

K)  53  20.29 

9.9103 

4  59  55.4 

16.910 

19 

12  40  22.36 

3.3789 

8  42  513.1 

16.625 

20 

10  55  32.90 

9.9099 

4  42  59.1 

16.957 

20 

12  42  39.15 

3.9814 

8  59  2J).0 

16.572 

21 

10  .57  45.48 

9.9096 

4  26    0.6 

16.993 

21 

12  44  5(>.l3 

9.3846 

9  16    1.7 

16.516 

22 

10  59  58.05 

9.9094 

4    9    0.0 

17.098 

22 

12  47  13.30 

9.2878 

9  32  30.9 

16.458 

23 

* 
1 

11    2  10.61 

SUl 

9.9003 

• 

N.  3  51  57.3 
r   14. 

17.061 

23 

12  49  30.67 
TUI 

9.2919 

CSDA 

S.  9  48  56.6 
Y  16. 

16.308 

• 

0 

11    4  23.17 

9.9099 

N.  3  34  52.7 

17.009 

0 

12  51  48.25 

9.9947 

S.IO    5  18.6 

16.335 

1 

11    6  35.72 

9.9003 

3  17  46.3 

17.190 

1 

12  54    6.03 

9.2981 

10  21  36.8 

16J971 

2 

11    8  48.28 

9.9093 

3    0  38;^ 

17.147 

2 

12  56  24.02 

2.3015 

10  37  51.1 

16.905 

3 

11  11    0.84 

9J9094 

2  43  28.7 

17.173 

3 

12  58  42.21 

2U)a'iO 

10  54    1.4 

16.137  : 

4 

11  13  13.41 

9.9007 

2  26  17.6 

17.197 

4 

13    1    0.62 

2.3087 

11  10    7.5 

16.066  ' 

5 

11  15  26.00 

9.9101 

2    9    5.1 

17.218 

5 

13    3  19.25 

2.3124 

11  26    9.3 

15.994  ; 

6 

11  17  38.62 

9.9105 

1  51  51.4 

17.238 

6 

13    5  38.11 

2.3161 

11  42    6.8 

15.990 

7 

11  19  51J26 

9.9109 

1  34  36.5 

17.957 

7 

13    7  57.19 

9.3198 

11  57  597 

15.843 

8 

11  22    3i» 

9.2114 

1  17  20.6 

17.272 

8 

13  10  16.49 

9.3936 

12  13  48.0 

15.766 

9 

11  24  16.63 

2.9191 

1    0    3*8 

17.287 

9 

13  12  36.02 

9.3974 

12  29  31.6 

15.666 

10 

11  26  29.38 

9.2128 

0  42  46.2 

17.999 

10 

13  14  55.78 

9.3313 

12  45  10.3 

15.603 

11 

11  28  42.17 

9.2136 

0  25  27.9 

17.310 

11 

13  17  15.78 

9«'«52 

13    0  44.0 

15.590 

12 

11  30  55.01 

9.9144 

N.  0    8    9.0 

17.319 

12 

13  19  536.01 

9.3399 

13  16  12.7 

15.434  ! 

13 

11  33    7.90 

9.2153 

S.  0    9  10.4 

17.396 

13 

13  21  56.48 

2.3439 

13  31  36.1 

15.346 

14 

11  a5  20.85 

2.2164 

0  26  30.1 

17.330 

14 

13  24  17.19 

9.3479 

13  46  54.2 

15.956 

15 

11  37  33.87 

2.9175 

0  4^3  50.0 

17.333 

15 

13  26  38.15 

9.3513 

14    2    6.8 

15.1S) 

16 

11  39  46.95 

2.2187 

1     1  10.1 

17.335 

16 

13  28  59.^5 

9.3553 

14  17  13.8 

15.070 

17 

11  42    0.1J 

9.9199 

1  18  30.2 

n:m 

17 

13  31  20.79 

9.3594 

14  32  15.2 

14.975 

18 

11  44  13.34 

9.9219 

1  35  50.2 

17.339 

18 

13  a3  42.48 

2.3636 

14  47  10.8 

14.877 

19 

11  46  26.65 

9.9296 

1  53  10.0 

17J27 

19 

13  36    4.42 

2.1678 

15    2    0.5 

14.778  , 

20 

11  48  40.05 

9.9949 

2  10  2i>.4 

17J90 

20 

13  38  26.61 

2.3790 

15  16  44.2 

14.677 

21 

11  50  53.55 

9.3957 

2  27  48.4 

17.319 

21 

13  40  49.06 

9.3769 

15  31  21.7 

14.573 

22 

11  53    7.14 

9.9973 

2  45    6.8 

17J01 

22 

13  43  11.76 

9.3804 

15  45  513.0 

14.468 

23 

11  55  20.83 

9.3990 

3    2  24.5 

17.988 

23 

13  45  34.71 

9.3846 

16    0  17.9 

14..161 

24 

11  57  34.62 

2.3308 

S.  3  19  41.4 

17.974 

24 

13  47  57.91 

9.3888 

S.  16  14  36.3 

14.259 

-  - 

-.   .       — - 

-    — 

_  —     — 
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APRIL,  1878. 


IX. 


GREENWICH  MEAN  TIME. 

i 

1 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AscensioD. 

Diff. 
for  1  m. 

DeclinatloD. 

Diff. 
for  1  m. 

Hour. 

lUgbtAacenaioii. 

1 

Diff. 
for  1  m. 

Declination. 

Diff: 

forlm. 

WEDNESDAY  17. 

FRIDAY  19. 

b     m      t 

■ 

O          t          It 

// 

b      m     s 

■ 

_  _  0      *  ^  t' 

1/ 

0 

13  47  57.91 

9.3888 

8. 16  14  36.3 

14.959 

0 

15  47  11.67 

9.5591 

S.25    2  21.3 

7.915 

1 

13  50  21.37 

9.3938 

16  28  48.1 

14.149 

1 

15  49  45.27 

9.5608 

25    9  29.0 

7/K9 

2 

13  52  45.09 

9.3875 

16  42  5:3.3 

14.030 

2 

15  52  18.97 

9Ji695 

25  16  26.3 

6.868> 

3 

13  55    9.07 

9.4017 

16  56  51.7 

13.916 

3 

15  54  52.77 

9.5640 

25  23  13.1 

6.689 

4 

13  57  33.30 

9.4060 

17  10  43.2 

13.799 

4 

15  57  26.65 

9.5653 

25  29  49^3 

6^16 

5 

13  59  57.79 

9.4103 

17  24  27.6 

13.681 

5 

16    0    0.61 

9J)666 

25  36  15.0 

6.340 

.    6 

14    2  22.54 

9.4147 

17  38    4.9 

13.569 

6 

16    2  34.64 

9.5677 

25  42  30.1 

6.163 

7 

14    4  47.55 

9.4189 

17  51  35.0 

13.440 

7 

16    5    8.74 

9.5687 

25  48  34.6 

5UW6 

8 

14    7  12.8  J 

9.4939 

18    4  57.7 

13.317 

8 

16    7  42.89 

9.5606 

25  54  28.4 

5.808 

9 

14    9  38.:« 

9.4975 

18  18  i:).o 

13.199 

9 

16  10  17.09 

9.5703 

26    0  11.5 

5.630 

10 

14  12    4.11 

9.4317 

18  31  20.8 

13.066 

10 

16  12  51.33 

9.5710 

26    5  44.0 

5.452 

11 

14  14  30.14 

9.4358 

18  44  20.9 

19.997 

11 

16  15  25.61 

9.5715 

26  11    5.7 

5.97J 

12 

14  16  56.42 

9.4409 

18  57  13.2 

19.806 

12 

16  17  59.91 

9.5718 

26  16  ia7 

5J)94 

13 

14  19  22.96 

9.4444 

19    9  57.6 

19.675 

13 

16  20  34.23 

9.5791 

2(5  21  17.0 

4.915 

14 

14  21  49.75 

9.4487 

19  22  34.2 

19.543 

14 

16  23    8.56 

9.5799 

26  26    6.5 

4.735 

15 

14  24  1&80 

9.4599 

19  35    2.8 

19.400 

15 

16  25  42.89 

9.5799 

26  30  45.2 

4.556 

16 

14  26  44.10 

9.4570 

19  47  23.3 

19.979 

16 

16  28  17.22 

9.5790 

26  :35  ]3Ji 

4.377 

17 

14  29  11.64 

9.4611 

19  59  35.5 

19.133 

17 

16  30  51. .53 

9.5717 

26  39  30.4 

4.IS7 

18 

14  31  39.43 

9.4659 

20  It  39.3 

11.993 

18 

16  as  25.82 

9.5713 

26  43  36.8 

4.017 

19 

14  34    7.46 

9.4699 

20  2:3  J34.7 

11.85:) 

19 

16  36    0.08 

9.5707 

26  47  32.4 

3.837 

20 

14  36  35.74 

9.4733 

20  35  21.7 

11.719 

20 

16  38  34.30 

9.5898 

26  51  17;3 

3.658 

21 

14  39    4.26 

9.4779 

20  47    0.1 

UM6 

21 

16  41    8.46 

9.5680 

26  54  51.4 

3.478 

22 

14  41  3:3.0] 

9.4819 

20  58  29.8 

11.499 

22 

16  43  42.57 

9.5680 

26  58  14.7 

3.998 

23 

14  44    2.0^ 

9.4851 

S.21    9  50.7 

11.974 

23 

16  46  16.62 

9.5660 

S.27    1  27  J2 

3.119 

t 

THU 

RSDJ 

LY  18. 

• 

SATl 

URDI 

LY20. 

0 

14  46  31.22 

9.4880 

S.21  21    2.7 

11.196 

0 

16  48  50.60 

9.5657 

S.27    4  29.0 

• 

9JMI 

1 

14  49    0.67 

9.4997 

21  32    5.8 

104>77 

1 

16  51  24.50 

9Ji649 

27    7  20.1 

3.769, 

2 

14  51  30.34 

9.4964 

21  42  59.9 

10.896 

2 

16  53  58.31 

9.5696 

27  10    0.4 

9.583  1 

3 

14  54    0.24 

9.5009 

21  53  44.9 

10JI73 

3 

16  56  32.01 

9.5609 

27  12  30.0 

2.404 

4 

14  56  30.36 

9.5038 

22    4  20.7 

10.519 

4 

16  59    5.61 

9.5591 

27  14  48.9 

9.996^ 

5 

14  59    0.69 

9.5073 

2i  14  47.2 

10.364 

5 

17     1  39.10 

9.5579 

27  16  57.1 

9UM8 

6 

15    1  31.23 

9.5108 

22  25    4.4 

10.908 

6 

17    4  12.47 

9.5551 

27  18  54.7 

1.871 

7 

15    4    1.98 

9.5149 

22  35  12.2 

10.051 

7 

17    6  45.71 

9.5598 

27  20  41.6 

1.694 

8 

15    6  32.93 

9.5175 

22  45  10.5 

9.899 

8 

17    9  18.81 

9.5504 

27  22  18.0 

1.518 

9 

15    9    4.08 

9.5908 

22  54  59.2 

9.739 

9 

17  11  51.76 

9.5476 

27  23  43.8 

1.349 

10 

15  11  35.43 

9.5940 

23    4  38.3 

9.571 

10 

17  14  24.55 

9.5459 

27  24  59.0 

1.166 

11 

15  14    6.9G 

9.5970 

23  14    7.7 

9.409 

11 

17  16  57.19 

9.5496 

27  26    3.7 

0J»9 

12 

15  16  38.67 

9.5300 

23  2:3  27.4 

9.947 

12 

17  19  29.60 

9.5397 

27  26  58.0 

0.817 

13 

15  19  10.56 

9.5330 

23  32  37.3 

9.089 

13 

17  22     1.95 

9J>366 

27  27  41.8 

0.643 

14 

15  21  42.63 

9.5350 

23  41  37.2 

80)16 

14 

17  24  34.05 

9.5333 

27  28  15.2 

0.470 

15 

15  24  14.87 

9.5387 

23  50  27.2 

8.750 

15 

17  27    5.95 

9.5300 

27  28  38.2 

0.998 

16 

15  26  47.27 

9.5414 

23  59    7.2 

8.583 

16 

17  29  37.65 

9^0967 

27  28  50i* 

-0.196 

17 

15  29  19.83 

9.5440 

24    7  37.2 

8.416 

17 

17  32    9.15 

9.5939 

27  28  53.3 

•K).046 

18 

15  31  52.55 

9.5465 

24  15  57.1 

8.947 

18 

17  34  40.43 

9.5194 

27  28  45.4 

0J917 

19 

15  34  25.41 

9.5488 

24  24    6.8 

8.077 

19 

17  37  11.48 

9.5156 

27  28  27.3 

0.386 

20 

15  36  58.41 

9.5511 

24  32    6.3 

7.907 

20 

17  39  42.30 

9.5117 

27  27  59.1 

0.554 

21 

15  39  31.54 

9.5539 

24  39  55.6 

7.736 

21 

17  42  12.89 

9.6077 

27  27  20.8 

0.799 

22 

15  42    4.80 

9J>553 

24  47  34.6 

7.563 

22 

17  44  43.23 

9.5036 

27  26  32.4 

0.890 

23 

15  44  38.18 

9.5579 

24  55    3.2 

7.389 

23 

17  47  13.32 

9.4999 

27  25  34.0 

14157 

24 

15  47  11.67 

9.5591 

S.25    2  21.3 

7.915 

24 

17  49  43.14 

9.4948 

S.27  24  25.6 

1.329, 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  HIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


RighiAieeiMioii.  ^^^^^ 


Declination. 
\ 


Diffl 
forlm. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY  21. 


0 

h    m      s 

17  49  4a  14 

■ 

9.4948 

S.27  24  25.6 

1 

17  52  12.70 

3.4904 

27  23    7.3 

2 

17  54  41.99 

S.4ffi8 

27  21  39.2 

3 

17  57  1 1.00 

3.4811 

27  20    1.3 

4 

17  59  39.72 

9.4763 

27  18  13.7 

5 

18    2    8.16 

9,4715 

27  16  16.4 

6 

18    4  ^.30 

9.4664 

27  14    9.5 

7 

18    7    4.13 

9.4613 

27  11  53.0 

8 

18    9  31.66 

9.4561 

27    9  27.0 

9 

18  11  58.87 

9.4508 

27    6  51.7 

10 

18  14  25.76 

9.4455 

27    4    7.0 

11 

18  16  52.33 

9.4401 

27    1  12.9 

12 

18  19  18.57 

9.4345 

26  58    9.6 

13 

18  21  44.47 

9.4988 

26  54  57.1 

14 

18  24  10.03 

9.4939 

26  51  35.6 

15 

18  26  35.25 

9.4174 

26  48    5.1 

16 

18  29    0.12 

9.4115 

26  44  25.7 

17 

18  31  24.63 

9.4056 

26  40  37.3 

18 

18  ;W  48.79 

9.3997 

26  36  40.1 

19 

18  36  12.59 

9.3936 

26  32  34.1 

20 

18  38  36.0*J 

9.3874 

26  28  19.5 

21 

18  40  59.08 

9.3819 

26  23  56.3 

22 

18  43  21.77 

9.3750 

26  19  24.6 

23 

18  45  44.08 

9.3687 

S.26  14  44.4 

MONDAY  22. 


18  48 
18  50 
18  52 
18  55 
18  57 
18  59 


19 
19 
19 
19 
19 


2 
4 
6 
9 

n 


19  13 
19  15 
19  18 
19  20 
19  22 
19  25 
19  27 
19  29 
19  31 

18  tM 

19  36 
19  38 
19  40 
19  42 


6.01 
27.56 
48.72 

9.50 
29.89 
49.88 

9.47 
28.67 
47.47 

5.87 
23.87 
41.46 
58.65 
15.43 
31.80 
47.77 

3.:» 
18.48 
33.2J 
47.53 

1.44 
14.95 
28.05 
40.73 
53.00 


9.3633 

9.3559 

9.3495 

9.3431 

9.3365 

9.3998 

9.3939 

9.3167 

9.3100 

9.3033 

9.9966 

9JM98 

9.9831 

9.9763 

9.9093 

9.9097 

9.9559 

9.9490 

9.9491 

9J9353 

9.3385 

9.9317 

9J3148 

9.9079 

9.9011 


S.26 
26 
25 
25 
25 
2-» 
25 
25 
25 
25 
25 
25 
25 
24 
24 
24 
24 
24 
24 
24 
24 
23 
23 
23 

S.23 


9 
4 

59 
54 
49 
43 
38 
32 
26 
20 
14 
8 
1 
55 
48 
41 
35 
28 
20 
13 
6 
58 
51 
43 


55.8 
58.9 
53.8 
40.6 
19.3 
50.0 
12.7 
27.6 
34.7 
34.1 
25.9 
10.2 
47.0 
16.4 
38.5 
53.4 
1.1 
1.7 
55.4 
42.2 
22.1 
55.2 
21.6 
41.4 


35  54.8 


1J993 
1.387 
1.550 
1.719 
1.874 
9.035 
9.195 
.9J54 
9.511 
9.667 
9.833 
9.978 
3.139 
3.383 
3.433 
3.583 
3.739 
3.880 
4.097 
4.179 
4v315 
4.457 
4.599 
4.740 


4.879 
5.017 
5.153 
5.988 
5.433 
5.555 
5.687 
5.817 
5.946 
6.073 
6.199 
6.334 
6.448 
6J»71 
6.699 
6.819 
6.931 
7.Q48 
7.163 
7.978 
7.309 
7.504 
7.615 
7.T33 
7.831 


Hoar. 


RigbtA««n.ion.!f^^f;„^ 


DecUn«tion. 


Dlff. 
for  1  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

\6 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

2:) 

24 


TUESDAY  23. 


h     m 

19  42 
19  45 
19  47 
19  49 
19  51 
19  53 
.19  55 

19  58 

20  0 


20 
20 
20 
20 
20 
20 
20 
20 


2 

4 
6 
8 
10 
13 
15 
17 


20  19 
20  21 
20  23 
20  25 
20  27 
20  29 
20  31 


53.00 
4.86 
16.31 
27.36 
38.00 
48.2:3 
58.05 
7.47 
16.49 
25.10 
33.31 
41.13 
48.55 
55.57 
2.20 
8.44 
14.29 
19.75 
24.82 
29.51 
33.82 
37.75 
41.31 
44.49 


8 

9.901 1 
9.1943 
9.1875 
9.1807 
9.1739 
9.1671 
9.1603 
9.1536 
9.1469 
9.1409 
9.1336 
9.1970 
9.1903 
9.1137 
9.1079 
9.1007 
9.0949 
9.0877 
9.0SI3 
9U)750 
9.0687 
9.0694 
9.0569 
9.0499 


S.23 
23 
23 
23 
23 
22 
22 
22 
22 
22 
22 
22 
21 
21 
21 
21 
21 
21 
20 
20 
20 
20 
20 

S.20 


35 
28 
20 
11 
3 


// 


54.8 
1.7 
2.2 
56.3 
44.2 
55  26.0 
47  1.6 
38  31.2 
29  54.9 
21  12.8 
12  24.9 
3  31.2 
31.9 
27.0 
16.6 
0.8 
39.7 
13.2 
41.5 
4.7 
22.8 
35.8 
43.9 
47.1 


54 
45 
36 
27 
17 

8 

58 
49 
39 
29 
19 

9 


WEDNESDAY  24.  . 


20  a3 

20  35 
20  37 
20  39 
20  41 
20  43 
20  45 
20  47 
20  49 
20  51 
20  53 
20  55 
20  57 
20  59 


21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 


1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

21 


47.30 
49.75 
51.83 
53.55 
54.91 
55.92 
56.57 
56.87 
56.a3 
56.44 
55.71 
54.65 
53.25 
51.52 
49.47 
47.10 
44.41 
41.40 
38.07 
34.44 
30.51 
26.27 
21.74 
16.91 
11.79 


9.0438 
9.0377 
9.G317 
9.0957 
9.0197 
9.0138 
9.0079 
9.0093 
1.9964 
1.9907 
1.9831 
1.9795 
1.9739 
1.9685 
1.9633 
1.9578 
1.9535 
1.9479 
1.9490 
1.9370 
14019 
1.9309 
1.9930 
1.9171 
1.9193 


S. 


S. 


9 
9 
9 
9 
9 
9 
8 
8 
8 
8 
8 
8 
7 
7 
7 
7 
7 
6 
6 
6 
6 
6 
6 
5 


59  45.6 
49  39.3 
39  28.3 
29  12.7 
52.5 
27.8 
58.7 
25.3 
47.5 
5.5 
19.3 
29.0 
34.7 
36.4 
34.2 
28.0 
18.0 
4.3 
46i) 
25.9 
1.3 
12  33.1 
1  1.4 
49  26.4 

37  4ao 


18 
8 
57 
47 
36 
26 
15 
4 
53 
42 
31 
20 
9 
58 
46 
35 
24 


II 

7.831 

7.938  ' 

8U)45 

8.150 

8.953  I 

8.355  I 

8.457 

8.556 

8.653 

8.750 

8.847 

8.949  I 

9.035 

9.127 

9.918 

9.308 

9U)97 

9.485 

9.571  ! 

9.656 

9.741  ! 

9.894  ; 

9.906 

9.986 


10.065 
10.144 
10.933 
10.398 
10.374 
10.448 
10.591 
10.593 
10.665 
10.735 
10.804 
10.873 
10.938 
11.004 
11.070 
11.135 
11.196 
11.959 
11.390 
11.380 
11.440 
11.499 
11.556 
11.619 
11.668 


66 


APRIIi,  1878. 


XI. 


GREENWICH  MEAN  TIME. 

# 
1 

THE  MOON'S  EIGHT  ASCENSION  AND  DECTiTNATION. 

Hoar. 

Right  AsceiiBion. 

Diff. 
for  1  lu. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Right  A  scenaion. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

1 

THURSDAY  25. 

SATURDAY  27. 

0 

h    m      • 

21  21  11.79 

s 
1.9123 

S.15  37  48.0 

11.668 

0 

b     m       s 

22  48  45.60 

II 
1.7630 

S.  5  29  29,0 

13J97  j 

I 

21  23    6.38 

1.907b 

15  26    6.3 

11.733 

1 

22  50  31.34 

1.7617 

5  16    5.2 

13.405  * 

2 

21  25    0.70 

1.9(KX) 

15  14  21.3 

11.776 

2 

22  52  17.00 

1.760J 

5    2  40.4 

13.422  1 

3 

21  26  54.74 

1.8983 

15  2  au 

11J?98 

3 

22  .54    2.58 

1.7591 

4  49  14.6 

13.438  , 

4 

21  26  48.50 

1.8938 

14  50  41.9 

11.881 

4 

22  55  48.0i> 

1.7579 

4  35  47.8 

13.455  1 

5 

21  30  42.00 

1.8H04 

14  38  47.5 

11.932 

5 

22  57  S:i.r^i 

1.7568 

4  22  20.0 

13.471  ; 

6 

21  ;«  a5.23 

1.8850 

14  26  50.] 

11.982 

6 

22  59  18.91 

1.7558 

4  ■  8  51.3 

13.485  ; 

7 

21  34  28.20 

1.8807 

J4  14  49.7 

12.031 

7 

23    1     4.23 

1.7549 

3  55  21.8 

13.498 

8 

21  36  20.91 

1.8764 

14    2  46.4 

12.080 

8 

2:1    2  49.50 

1.754! 

3  41  51.5 

13.512 

9 

21  38  13.36 

1.8723 

13  50  40.1 

12.128 

9 

23    4  :34.72 

1.7532 

3  28  20;l 

13.526  : 

10 

21  40    5.57 

1.8681 

13  38  31.0 

12.175 

10 

2:3    6  19.89 

1.7524 

3  14  48.4 

13.538 

11 

21  41  57.5:3 

1.8640 

13  26  19.1 

12.221 

11 

2:1    8    5.01 

1.7517 

3     1  15.8 

13.548  > 

12 

21  43  49.25 

1.8600 

13  14    4.5 

12.266 

12 

2^3    9  50.09 

1.7511 

2  47  42.6 

13.558 

13 

21  45  40.73 

1.8561 

13     1  47.2 

12J)10 

13 

23  11  a>.14 

1.7307 

2  34    8.8 

13.568  . 

14 

21  47  31.98 

1.63^ 

12  49  27.3 

12.353 

14 

2:3  13  20.17 

1.7503 

2  20  34.4 

13.578  ! 

15 

21  49  23.00 

1.8484 

12  37    4.8 

12.396 

15 

23  15    5.17 

1.7498 

2    6  59.4 

ijuan  1 

16 

21  51  13.79 

1.8447 

12  24  J39.7 

12.438 

lii 

23  16  50.14 

1.7494 

1  53  23.9 

13J95  j 

17 

21  53    4.36 

1.8411 

12  12  12.2 

12.479 

17 

2:3  18  35.10 

1.7492 

1  39  48.0 

13.602  ! 

18 

21  54  54.72 

1.8375 

11  59  42.2 

12.520 

18 

23  20  20.05 

1.7491 

1  26  11.7 

13.608 

19 

21  56  44.86 

1.8339 

11  47    9.8 

12.559 

19 

2:3  22    4.9J> 

1.7490 

1  12  35.0 

13.014  j 

20 

21  58  34.79 

1.8305 

11  34  35.1 

12.598 

20 

23  23  49.93 

1.7489 

0  58  58.0 

i3JBS0 

21 

22    0  24.52 

1.8375J 

11  21  58.1 

12.636 

21 

2:3  25  :34.86 

1.7489 

0  45  20.6 

i3js»  ; 

22 

22    2  14.05 

1.8239 

11     9  18.8 

12.67J 

22 

23  27  19.80 

1.7491 

0  31  43.0 

13JBS6 

23 

22    4    3.39 
FR 

1.8207 

IDA^ 

S.  10  56  37.3 

:26. 

12.710 

23 

23  29    4.75 

SIJ] 

1.7493 

S.  0  18    5Ji 

r  28. 

13^1 

0 

22    5  52.53 

1.8174 

S.  10  43  5:1.6 

12.746 

0 

23  30  49.71 

1.7495 

S.  0    4  27.3 

13.633  > 

I 

22    7  41.48 

1.8143 

10  31     7.8 

12.781 

1 

23  32  34.69 

1.7498 

N.  0    9  10.8 

13.636  1 

2 

22    9  30.25 

1.8114 

10  18  19  9 

12  815 

2 

2:1  34  19.(59 

1.7502 

0  22  49.0 

13.638 

3 

22  11  18.85 

1.8086 

10    5  30.0 

12.848 

3 

23  :36    4.71 

1.7506 

0  36  27;3 

13.638 

4 

22  13    7.28 

1.8057 

9  52  38.1 

12.881 

4 

2:3  37  49.76 

1.7512 

0  50    5.6 

13.637 

5 

22  14  55.5:5 

1.8028 

9  39  44.:^ 

12.913 

5 

2:3 :19  :34.85 

1.7518 

1    3  43.8 

13.636  { 

6 

22  16  43.61 

1.6000 

9  26  48.5 

12.045 

6 

23  41  19.98 

1.7525 

1  17  21.9 

i3J»4 

7 

22  18  31.5:i 

1.7974 

9  13  50.1) 

12.975 

7 

2:3  43    5.15 

1.7532 

1  30  59.9 

13.632 

8 

22  20  19.30 

1.7948 

9    0  51.5 

13.005 

8 

2:1  44  50.36 

1.7539 

1  44  37.8 

13.630  1 

9 

22  22    6.91 

1. 79*22 

8  47  50.3 

ia.034 

9 

23  46  35.6  > 

1.7548 

1  58  15.5 

13.626  ' 

10 

22  23  54.37 

1.7898 

8  34  47.4 

13.U63 

10 

23  48  20.94 

1.7558 

2  11  52.9 

13.«2  1 

11 

22  25  41.69 

1.7875 

8  21  42.8 

1:3.001 

11 

23  50    6.32 

1.7568 

2  25  30.1 

13.618  . 

12 

22  27  28.87 

i.7avi 

8    8  :36.5 

13.118 

12 

•23  51  51.75 

1.7578 

2  39    7.0 

13.612 ; 

13 

22  29  15.91 

1.7829 

7  55  28.6 

13.144 

13 

23  53  37.25 

1.7590 

2  52  4:3.5 

13.604  ! 

14 

22  31     2.82 

1.7808 

7  42  19.2 

13.168 

14 

23  5S  22.83 

1.7602 

3    6  19.5 

13Jj97  1 

15 

22  32  49.61 

1.7787 

7  29    8.4 

13.193 

15 

23  57    8.48 

1.7615 

3  19  55.1 

13.589 

16 

22  34  m.27 

1.7767 

7  15  56.1 

13.218 

16 

23  58  54.21 

1.7628 

3  33  30.2 

13.581 

17 

22  36  22.81 

1.7747 

7    2  42.3 

13.243 

% 

0    0  40.02 

1.7642 

3  47    4.8 

13.572 

18 

22  38    9.23 

1.7728 

6  49  27.0 

13.266 

0    2  25.92 

1.7657 

4    0  38.8 

13.562 

19 

22  39  55.54 

1.7710 

6  36  10.4 

13.287 

19 

0    4  11.91 

1.7673 

4  14  12.*^ 

l.tJiol  ! 

20 

22  41  41.75 

1.7603 

6  22  52.6 

13.308 

20 

0    5  58.00 

1.7689 

4  27  44.9 

13.539  1 

21 

22  43  27.86 

1.7677 

6    9  3:3.5 

13.328 

21 

0    7  44.18 

1.7706 

4  41  1(J.9 

13.537  , 

22 

22  45  i:i.87 

1.7060 

5  56  13.2 

13.348 

22 

0    9  30.47 

1.7724 

4  54  48.1 

13.513  1 

23 

22  46  59.78 

1.7644 

5  42  51.7 

1Q.366 

23 

0  11  16.87 

1.7742 

5    8  18.5 

13.500 

24 

22  48  45.60 

1.7630 

S.  5  29  29.0 

13.387 

24 

0  13    3.:38 

l.u61 

N.  5  21  48.1 

13.486 

""■""     "~" """   "^ 

~^~  '""   '      -^ 

- —     -  —     -- 
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APRIL,  1878. 


6T 


GREENWICH  MEAN  TIME 


li* 


THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 


Boar. 


Ril^ht  Ascenaioii . 


Dim 

forlm. 


Declination. 


Diff. 
for  1  ni. 


MONDAY  29. 


Hoar. 


RigbtAscenBion. 


Diff. 
for  1  m. 


Declination. 


Dill, 
for  1  m. 


TUESDAY  30. 


h     m      s 

s 

O         t          II 

/. 

h     m      s 

■ 

O           1           II 

n 

0 

0  13    3.38 

1.7761 

N.  5  21  48.1 

13.486 

0 

0  m  2:^.48 

1.8414 

N.IO  39  20.8 

19.f«8 

1 

0  14  50.00 

1.7780 

5  35  16.8 

13.470 

1 

0  58  14.07 

1.8449 

10  52  13.7 

19.863 

2 

0  16  36.74 

1.7801 

5  46  44.5 

13.454 

2 

1     0    4.87 

1.8485 

11    5    4.4 

19.897 

3 

0  18  23.61 

1.7«9 

6    2  11.3 

13.437 

3 

1     1  55.89 

1.8599 

11  17  5?.9 

19.790 

4 

0  20  10.61 

1.7844 

6  15  37.0 

13.419 

4 

1    3  47.13 

1.8559 

11  30  39.2 

19.759 

5 

0  21  57.74 

1.7666 

6  29     1.6 

13.401 

5 

1    5  38.6() 

1.8597 

11  43  23.2 

19.713 

6 

0  23  45.00 

1.7888 

6  42  25.1 

13..')89 

6 

1    7  30.29 

1.8G34 

H  56    4.8 

19.6rJ 

7 

0  25  32.40 

1.7919 

6  55  47.5 

13.369 

7 

1    9  22.21 

1.8673 

12    8  44.0 

19.&')3 

8 

0  27  19.95 

1.7937 

7    9    8.6 

13Jm 

8 

1  11  14.37 

1.8719 

12  21  20.8 

19.593 

9 

0  29    7.65 

1.7969 

7  22  28.4 

13.319 

9 

1  13    6.76 

1.8759 

12  33  55.1 

19.550 

10 

030  55.50 

1.7987 

7  35  46.9 

13.907 

10 

1  14  59.40 

1.8793 

12  46  26.8 

19.507 

11 

0  32  43.50 

1.8013 

7  49    4.1 

13.975 

11 

1  \Q  52.28 

1.6834 

12  58  55.9 

19.469 

12 

0  34  31.66 

1.8041 

8    2  19.9 

13.959 

12 

1  18  45.41 

1.8876 

13  11  22.3 

19.417 

13 

0  36  19.99 

1.8060 

8  15  34.3 

13.997 

13 

1  20  38.79 

1.8918 

13  ^\  45.9 

19J71 

14 

0  38    8.49 

1.8097 

8  28  47.1 

13.900 

14 

1  22  3>.43 

1.8969 

13  36    6.8 

19.394 

15 

0  39  57.15 

1.8)95 

8  41  58.3 

13.173 

15 

1  24  26.33 

1.9006 

13  48  24.8 

19.976 

16 

0  41  45.99 

1.815A 

8  55    7.9 

13.146 

16 

I  26  20.49 

1.9046 

14    0  31>.9 

19.997 

17 

0  43  35.01 

1.8185 

9    8  15.8 

13.118 

17 

1  28  14.91 

1.9009 

14  12  52.0 

19.177 

18 

0  45  24.21 

1.8916 

9  21  22.1 

1.3.090 

18 

1  30    9.60 

1.9137 

14  25    1.1 

19.196 

19 

0  47  13.()0 

1.8947 

9  34  26.6 

13.060 

19 

1  32    4.56 

1.9183 

14  37    7.1 

19.074 

20 

0  49    3.18 

1.8979 

9  47  29.3 

13.099 

20 

1  33  59.80 

1.9930 

14  49  10.0 

19.091 

21 

0  50  52.95 

1.8319 

10    0  30.1 

19.907 

21 

1  35  5.5.32 

1.9977 

15     1     9.6 

11.966 

22 

0  52  42.92 

1.8346 

10  13  29.0 

19.965 

22 

1  37  51.12 

1.9393 

15  13    5.9 

11.911 

23 

0  54  33.10 

1.8380 

10  26  25.9 

19.939 

23 

1  39  47.20 

1.9C770 

15  24  58.9 

11.856 

24 

0  56  23.48 

1.8414 

iNT.lO  39  20.8 

19.898 

24 

1  41  43.56 

1.9418 

N.15  36  48.6 

11.799 

PHASES  OF  THE  MOON. 


d 

%  New  Moon, 2 

}>  First  Quarter, 10 

O  Full  Moon, 16 

<C  Last  Quarter, 23 


<C   Perigee,    . 
<C  Apogee,    • 


h 

m 

9 

14.3 

2 

54.9 

17 

57.3 

20 

33.2 

d 

h 

15 

10.3 

27 

15  1 

68 


APRIL,  1878. 


• 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

:|3 

Star*B  yame 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

nib. 

of 

Vlh. 

of 

IXb. 

of 

1^ 

4 

Position. 

Diff. 

Diif. 

Diff. 

DiflL 

SCN 

W. 

O           /        /» 

18  30  19 

3490 

O           1        II 

19  52    2 

3411 

o        /      /■ 

21  14    6 

3394 

O           /        /' 

22  36  29 

1 
3379  ) 

Mars 

E. 

37  3(J  59 

3917 

36  11  10 

3919 

34  45  15 

3908 

:«  19  15 

1 

3903 

Pollux 

E. 

78  36  30 

9973 

77    5  44 

9968 

75  34  51 

9969 

74    3  50 

9955 

5 

Sun 

W. 

29  lyi  26 

3315 

30  56  20 

atoi 

32  20  27 

3994 

33  44  46 

3989  1 

1 

Mars 

E. 

26    7  58 

3184 

24  41  30 

3189 

23  14  :9 

3180 

21  48  26 

3180  ' 

Pollux 

E. 

66  26  46 

99J4 

64  54  57 

9916 

m  22  59 

9909 

61  50  52 

99(»  1 

• 

Regulus 

E. 

103  20    1 

9910 

101  47  55 

9903 

100  15  40 

9895 

98  43  15 

9HRR  : 

6 

Sun 

W. 

40  49  29 

3930 

42  15    3 

3990 

43  40  49 

3909 

45    6  48 

1 
3Id8 

PoHux 

E. 

54    7  59 

9865 

52  34  55 

9857 

51     1  41 

9850 

49  28  18 

9849  ' 

Regains 

E. 

90  58  44 

9848 

89  25  19 

9839 

87  51  42 

9831 

86  17  54 

9»1 

7 

Sun 

W. 

52  19  59 

3143 

53  47  17 

3130 

55  14  50 

3II9 

56  42  37 

3107 

Pollux 

E. 

41  38  42 

9801 

40    4  15 

9799 

;«  29  37 

9784 

36  54  48 

9776  t 

Regulus 

E. 

78  25  54 

9774 

76  50  52 

9764 

75  15  37 

9754 

73  40    9 

9743  , 

8 

Sun 

W. 

64    5  12 

3045 

65  34  29 

3031 

67    4    3 

3018 

68  33  53 

3005  1 

Aldebaran 

W. 

17  26    2 

3568 

18  45  11 

3491 

20    7    4 

3301 

21  31  14 

3904  \ 

Pollux 

E. 

28  58    9 

9740 

27  22  22 

9734 

25  46  27 

9799 

24  10  26 

9795 

Regulus 

E. 

65  39  10 

9687 

64    2  13 

9676 

62  25    1 

9664 

60  47  33 

9659 

1 

9 

Sun 

W. 

76    7  19 

9935 

77  38  Sii 

9091 

79  10  45 

9906 

80  42  56 

9609 

Aldebaran 

W. 

28  56    5 

9899 

30  28  34 

9850 

32     1  57 

9819 

33  36    9 

9778  ; 

Mars 

W. 

22  33  57 

9859 

24    7  17 

98:19 

25  41     3 

9813 

27  15  14 

9795 

Regulus 

E. 

52  36    0 

9588 

50  56  49 

9575 

49  17  20 

9561 

47  37  32 

9546  ■ 

Spica 

E. 

106  38  45 

9591 

104  59  38 

9578 

103  20  13 

9564 

101  40  29 

9551   1 

1 

10 

Sun 

W. 

88  28  35 

9816 

90    2  42 

9801 

91  37    8 

9785 

93  11  55 

9770 

Aldebaran 

W. 

41  37  34 

9636 

43  15  40 

9619 

44  54  19 

9589 

46  33  29 

9567 

Mars 

W. 

35  12    2 

9707 

36  48  32 

9691 

38  25  24 

9675 

40    2  38 

9657 

Regulus 

E. 

39  13  51 

9479 

37  3-;^    8 

9465 

35  50    6 

9451 

34    7  44 

9437 

Spica 

E. 

93  17    3 

9461 

91  35  23 

9467 

89  53  23 

9453 

88  11    3 

9438 

11 

Sun 

W. 

101  10  56 

9699 

102  47  46 

9677 

104  24  57 

9669 

106    2  28 

9646 

Aldebaran 

W. 

54  56  40 

9466 

56  38  41 

9447 

58  21     9 

9499 

60    4    3 

9411 

Mars 

W. 

48  14  22 

9577 

.  49  53  49 

9561 

51  a;)  38 

9545 

53  13  49 

9599 

Regulus 

E. 

25  30  51 

9366 

23  46  27 

9353 

22    1  44 

9339 

20  16  41 

9395  1 

Spica 

E. 

79  34  12 

9365 

77  49  47 

9350 

76    5    1 

9337 

74  19  55 

S3SU 

« 

12 

Sun 

W. 

114  15  10 

9573 

115  54  42 

9559 

117  34  34 

9545 

119  14  45 

9531 

Aldebaran 

W. 

68  44  42 

9398 

70  30    0 

9313 

72  15  41 

9998 

74     1  44 

9983 

Mars 

W. 

61  40    7 

9453 

63  22  26 

9438 

65    5    6 

9494 

m  48    6 

9410  ! 

Pollux 

W. 

25  53    9 

9306 

27  39    0 

9985 

29  25  21 

9966 

31  12  10 

S»49 

Spica 

E. 

65  29  11 

»259 

6:3  42     1 

9939 

61  54  31 

9995 

60    6  41 

9919 

Antares 

E. 

111  19  54 

9947 

109  32  37 

9*J33 

107  44  59 

3990 

105  57    2 

9907 

13 

Sun 

W. 

127  40  10 

9470 

129  22    5 

9-159 

131     4  16 

9449 

132  46  41 

9439 

Aldebaran 

\V. 

82  57    5 

9918 

84  45    6 

9906 

86  33  25 

9195 

88  22    0 

9184  1 

Mars 

W. 

75  27  57 

9346 

77  12  50 

9334 

78  58    0 

9399 

80  43  28 

9311   . 

1 

Pollux 

W. 

40  12  22 

9173 

42    1  30 

9160 

43  50  58 

9148 

45  40  44 

9136 

1 

Spica 

E. 

51    2  51 

9153 

49  13  12 

9141 

47  23  16 

9131 

45  33    4 

9199  > 

Antares 

E. 

96  52  29 

9146 

95    2  40 

9134 

93  12  33 

9194 

91  22  10 

9114 

XIV. 
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GTIEENWICH  MEAN  TIME. 

LUNAR  DISTANCES, 

ill 

4 

star's  Name 

nncl 

Poeilion. 

Mi<]  night. 

P.L. 

of 

DifT. 

XVh. 

P.L. 

of 
Diff. 

xvmh 

P.L. 

of 
Diff. 

XXP». 

P.L. 

of 

DifT. 

Sun 

W. 

23  59  10 

3X5 

O          /         // 

25  22    7 

3351 

26  45  19 

3338 

O          /        // 

28    8  46 

3337 

Mars 

E. 

31  53    9 

3198 

30  26  58 

3195 

29    0  43 

3  J  91 

27  34  23 

3187 

Pollux 

E. 

72  ^  41 

3949 

71    1  24 

3943 

69  30    0 

3936 

67  58  27 

3930 

5 

Sun 

W. 

35    9  18 

'jomi 

36  34    2 

3961 

37  58  59 

3351 

39  24    8 

3341 

. 

Mure 

E. 

20  21  53 

3J8J 

18  55  21 

3185 

17  28  54 

3193 

.16    2  35 

3304 

Pollux 

E. 

(30  18  m 

2805 

58  46  11 

2888 

57  13  37 

2880 

55  40  53 

3873 

Regulus 

E. 

97  10  41 

SSB80 

95  37  57 

2873 

94    5    3 

2865 

92  31  59 

3856 

6 

Sun 

W. 

46  33    0 

3187 

47  59  25 

3176 

49  26    3 

3165 

50  52  54 

3153 

Pollux 

E. 

47  54  44 

98:» 

46  20  59 

2825 

44  47    4 

3817 

43  12  58 

9809 

Regulus 

E. 

84  43  54 

38)3 

83    9  43 

2803 

81  35  19 

2794 

80    0  43 

3784 

7 

Sun 

W. 

58  10  38 

3095 

59  38  54 

3083 

61    7  24 

3070 

62  36  10 

3057 

Pollux 

E. 

35  19  49 

3768 

33  44  39 

2760 

32    9  18 

3753 

30  33  48 

3746 

Regulus 

E. 

72    4  26 

9733 

70  28  29 

2733 

68  52  18 

9710 

67  15  52 

3688 

8 

Sun 

W. 

70    4    0 

2991 

71  34  24 

3977 

73    5    5 

2964 

74  36    3 

3950 

Aldebarun 

W. 

24  57  19 

3121 

24  25    3 

3053 

25  ,54  12 

2993 

27  24  35 

3939 

Pollux 

E. 

22  34  20 

3724 

20  58  12 

2726 

19  22    7 

9731 

17  46    8 

3742 

Regulus 

E. 

59    9  48 

9640 

57  31  47 

2627 

55  53  29 

9614 

54  14  53 

3601 

9 

Sun 

W. 

82  15  25 

3877 

83  48  13 

2862 

85  21  21 

9847 

86  54  48 

3831 

Aldebaran 

W. 

35  J 1     G 

3746 

36  46  45 

2715 

38  23    5 

2687 

40    0    2 

3661 

Mars 

W. 

28  49  49 

9776 

30  24  48 

2759 

32    0  10 

9741 

33  35  55 

3725 

Regulus 

E. 

45  57  26 

3535 

44  17    1 

2531 

42  36  17 

9507 

40  55  14 

3493 

Spipa 

E. 

100    0  26 

3537 

98  20    4 

252? 

96  39  23 

2510 

94  58  23 

3495 

10 

Sun 

W. 

94  47    2 

3754 

96  22  30 

2739 

97  58  18 

2723 

99  34  27 

3708 

Aldebaran 

W. 

48  13    9 

3545 

49  53  19 

2525 

51  33  58 

3504 

53  15    5 

3485 

Mars 

W. 

41  40  15 

3641 

43  18  14 

2626 

44  56  34 

3609 

46  S5  17 

3593 

Regulus 

E. 

32  25    2 

2423 

30  42    0 

2408 

28  58  37 

3394 

27  14  54 

3380 

Spica 

E. 

86  28  22 

3424 

84  45  21 

9409 

83    1  59 

3394 

81  18  16 

3380 

11 

Sun 

W. 

107  40  20 

3633 

109  18  32 

3616 

110  57    5 

2601 

112  35  58 

3588 

Aldebaran 

W. 

61  47  22 

3394 

63  31    6 

3377 

65  15  14 

3360 

66  59  46 

3344 

Mars 

W. 

54  54  22 

3514 

56  35  16 

.    3498 

58  16  32 

3483 

59  58    9 

3468 

• 

Rcffulus 

E. 

18  31  18 

3313 

16  45  36 

3300 

14  59  37 

3389 

13  13  22 

3381 

Spica 

E. 

72  M  28 

3308 

70  48  40 

3394 

69    2  31 

3379 

67  16    1 

3366 

12 

Sun 

W. 

120  55  15 

3518 

122  36    3 

3506 

124  17    8 

3493 

125  58  31 

3482 

AldelNiran 

W. 

75  48    8 

«270 

77  34  52 

3256 

79  21  57 

»43 

81    9  22 

3230 

Mars 

W. 

68  31  26 

3397 

70  15    5 

3383 

71  59    4 

3370 

73  43  22 

3358 

Pollux 

W. 

32  59  25 

2333 

34  47    5 

3216 

36  35    8 

3301 

38  23  34 

3186 

Spica 

E. 

58  18  32 

2300 

5t>  30    4 

3188 

54  41  18 

3175 

52  52  13 

3164 

Autares 

E. 

104    8  45 

21$^ 

102  20    9 

3183 

100  31  14 

3170 

98  42    1 

8157 

13 

Sun 

W. 

134  29  20 

2430 

136  12  12 

3422 

137  55  15 

3415 

139  38  29 

3409 

Aldeljaran 

W. 

90  10  52 

3174 

91  59  58 

2165 

93  49  19 

3157 

95  38  52 

3148 

Mars 

W. 

82  29  12 

3300 

84  15  11 

2291 

86    1  24 

3281 

87  47  51 

9373 

Pollux 

W. 

47  :30  49 

3134 

49  21  11 

2114 

51  11  49 

2104 

53    2  42 

3095 

Spica 

E. 

43  42  38 

31 IJ 

41  51  57 

2103 

40    1    3 

3095 

38    9  56 

3088 

Ajitares 

E. 

89  31  32 

3103 

87  40  38 

3094 

85  49  30 

• 

3085 

83  58    8 

3077 

70 
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GREENWICH  MEAN  TIME. 

• 

LUNAB  DISTANCES. 

h 

star's  Name 

P.L 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

lllh. 

of 

Vlh. 

of 

Kh. 

of 

1^ 

14 

Position. 

Diff. 

Diff. 

Biif. 

• 

Diff. 

Aldebanin 

W. 

Oil' 

97  28  38 

9141 

Oil' 

99  18  34 

9134 

101    8  41 

9198 

O          #         /« 

102  58  57 

9194  1 

" 

Mars 

W. 

89  34  31 

9964 

91  21  23 

9956 

93    8  27 

»49 

94  55  41 

9943 

Pollux 

w. 

54  53  49 

9066 

56  45  lOi    9078 

58  36  43 

9071 

60  28  27 

9064 

Regulus 

w. 

17  51  58 

9077 

19  43  32 

9069 

21  35  19 

9061 

23  27  19 

9054 

Spica 

E. 

36  18  38 

9081 

34  27    9 

9074 

32  35  30 

9069 

30  43  43 

9064 

Autares     • 

E. 

82    6  34 

9069 

80  14  47 

9069 

78  22  49 

9055 

76  30  40 

9049 

15 

Mars 

W. 

103  53  55 

9^1 

105  41  51 

9918 

107  29  51 

9917 

109  17  53 

9916 

Pollux 

W. 

69  49  24 

9041 

71  41  54 

9038 

73  34  29 

9036 

75  27    7 

9035  1 

Regulus 

W. 

32  49  35 

9030 

34  42  22 

9098 

36  35  13 

9096 

38  28    7 

9095  ; 

Antnres 

E. 

67    7  53 

9098 

65  15    2 

9095 

63  22    7 

9084 

61  29  10 

9093 

a  Aquilae 

E. 

117    0  12 

9899 

115  27  43 

9863 

113  54  37 

9838 

112  20  58 

9815  ' 

1 

16 

Pollux 

W. 

84  50  17 

9041 

86  42  48 

9044 

88  35  13 

9D48 

90  27  32 

1 

1 

9053  , 

Regulus 

W. 

47  52  38 

9030 

49  45  25 

9034 

51  38    6 

9038 

53  30  41 

9049 

Antores 

E. 

52    4  24 

9099 

50  11  35 

9033 

48  18  52 

9037 

46  26  15 

9041  > 

a  Aquilffi 

E 

104  26  28 

9741 

102  50  43 

9734 

101  14  48 

9799 

99  38  47 

9796 

Jupiter 

E. 

108  54  57 

9063 

107    3    1 

9066 

105  11    9 

9070 

103  19  23 

9075  ' 

17 

Pollux 

W. 

99  46  51 

9088 

101  38    8 

9097 

103  29  12 

9107 

105  20    1 

9118  , 

Regulus 

W. 

62  51  24 

9077 

64  42  59 

9086 

66  34  20 

9096 

68  25  26 

9105  1 

An  tares 

E. 

37    5  23 

9076 

35  J3  47 

9085 

33  22  24 

9094 

31  31  16 

9105  , 

a  AquiliB 

E. 

91  38  36 

9741 

90    2  51 

9750 

88  27  18 

9760 

86  51  58 

srr73 

Jupiter 

E. 

94    2  47 

9109 

92  12    1 

91]  8 

90  21  29 

9198 

88  31  12 

9137 

18 

Regius 

W. 

77  36  47 

9165 

79  26    7 

9178 

81  15    7 

9193 

83    3  45 

9907  ' 

Spica 

W. 

23  39  18 

91 87 

25  28    5 

9108 

27  16  36 

9900 

29    4^ 

9U9 

a  AquiliB 

E. 

79    0  13 

9863 

77  27    7 

9887 

75  54  31 

9919 

74  22  27 

9939 

Jupiter 

E. 

79  23  54 

9197 

77  35  22 

9910 

75  47  10 

itm 

73  59  20 

9939 

19 

Regulus 

W. 

92    1  20 

9986 

93  47  40 

9303 

95  33  35 

9990 

97  19    6 

S337  j 

Spica 

w. 

38    0  56 

9995 

39  47    3 

9311 

41  32  46 

3398 

43  18    5 

3344  1 

Jupiter 

E. 

65    5  43 

9318 

63  20  10 

9335 

61  35    2 

9359 

59  50  18 

9370  ' 

a  AquiliB 

E. 

66  51  33 

3107 

65  23  32 

3147 

63  56  19 

3190 

62  29  58 

3336 

Fomalhaut 

E. 

90    5    6 

9618 

88  26  35 

9635 

86  48  27 

9653 

85  10  44 

9679 

Venus 

E. 

103  43  20 

9554 

102    3  22 

9579 

100  23  49 

9591 

96  44  42 

9610 

a  Pegasi 

E. 

112    3  16 

9501 

110  22    4 

9513 

108  41    9 

9596 

107    0  32 

3539 

20 

Regulus 

W. 

106    0  15 

9496 

107  43  12 

9445 

109  25  42 

9464 

111    7  46 

9489 

Spica 

W. 

51  58  30 

9439 

53  41  19 

9450 

55  23  42 

9468 

57    5  40 

9487 

Jupiter 

E. 

51  13    2 

9460 

49  30  52 

9478 

47  49    8 

9497 

46    7  50 

'    9515 

a  AquiliB 

E. 

55  32  46 

3519 

54  12  35 

3579 

52  53  38 

3650 

51  35  58 

3796 

Fouialhaut 

E. 

77    8  55 

9760 

75  34    1 

9804 

73  59  38 

9898 

72  25  47 

9854 

Venus 

E. 

90  35  40 

9708 

88  59  11 

9799 

87  23    9 

9749 

85  47  34 

9769  1 

a  Pegasi 

E. 

98  42  21 

9616 

97    3  48 

9633 

95  25  38 

9650 

93  47  51 

9668 

Saturn 

E. 

102  41  25 

9486 

100  59  52 

9504 

99  18  44 

9599 

97  38    2 

3541   > 

Sun  . 

E. 

135  54  15 

9776 

134  19  16 

9795 

132  44  41 

9813 

131  10  30 

9839 

21 

Spica 

W. 

65  29    4 

9578 

67    8  29 

9596 

68  47  30 

9614 

70  26    6 

1 

9639  i 

Antares 

W. 

19  35  45 

9574 

21  15  16 

9599 

22  54  22 

9610 

24  33    4 

9898  1 

Jupiter 
a  AquilaB 

E. 

37  47  46 

9608 

36    9    2 

9696 

34  30  42 

9644 

32  52  47 

9669 

E. 

45  29  22 

4903 

44  20  59 

4393 

43  14  28 

4454 

42    9  55 

4506 

Fornalhaut 

E. 

64  45    2 

9093 

63  14  41 

3095 

61  44  59 

3056 

60  15  56 

3089 

XVI. 
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• 

GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

^4 

Star's  Name 

P.L. 

P.L 

P.L. 

P.L. 

"1 

aud 

Midniirht. 

of 

XVb. 

of 

XVIIIii. 

of 

XXP». 

.     0' 

1^ 

H 

Positiou. 

w 

Diff. 

Diflf. 

Diff. 

\  Diff. 

Aldeboran 

W. 

104  49  20 

9190 

106  39  49 

9116 

108  30'  24 

9U3 

0          /        // 

110  21    3 

9119 

Mars 

w. 

96  43    5 

SS37 

98  30  37 

9939 

100  18  17 

9998 

102    6    3 

9994 

Pollux 

w. 

6^  20  22 

S038 

64  12  26 

9059 

66    4  39 

9048 

67  56  59 

9044 

Regulus 

w. 

25  J9  29 

9048 

27  11  49 

9049 

29    4  17 

9037 

30  56  53 

9033 

Spica 

E. 

28  51  49 

9061 

26  59  49 

9059 

25    7  46 

9057 

23  15  41 

9058 

Antares 

E. 

74  38  22 

9043 

72  45  55 

9039 

70  53  21 

9034 

69    0  40 

9030 

15 

Mars 

W. 

111     5  56 

9316 

112  53  59 

9317 

114  42    1 

9918 

116  30    1 

9990 

Pollux 

W. 

77  19  46 

9035 

79  12  26 

9035 

81    5    5 

9037 

82  57  42 

9038 

Regulus 

W. 

40  21    3 

90-^5 

42  13  59 

90*^ 

44    6  54 

9096 

45  59  47 

9098 

Antares 

E. 

59  36  11 

90Q3 

57  43  12 

9093 

55  50  14 

9094 

53  57  17 

'  9096 

a  AquiloB 

E. 

110  46  49 

9795 

109  12  14 

9778 

107  37  17 

9763 

106    2    0 

9751 

16 

Pollux 

W. 

92  19  43 

9059 

94  11  46 

9065 

96    3  39 

9079 

97  55  21 

S080 

Regulus 

W. 

55  23    9 

9048 

57  15  28 

9054 

59    7  38 

9061 

60  59  37 

9069 

Antares 

E. 

44  33  45 

9047 

42  41  24 

9053 

40  49  13 

9060 

38  57  12 

9068 

<z  Aquilfe 

E. 

98    2  42 

9795 

96  26  36 

9796 

94  50  31 

9799 

93  14  30 

9735 

Jupiter 

E* 

101  27  45 

9080 

99  36  15 

9086 

97  44  55 

S093 

95  53  45 

9101 

17 

Pollux 

W. 

107  10  33 

9199 

109    0  48 

9140 

110  50  46 

9153 

112  40  25 

9165 

Regulus 

W. 

70  16  17 

9116 

72    6  51 

9198 

73  57    8 

9139 

75  47    7 

9159 

Antares 

E. 

29  40  24 

9116 

27  49  49 

9197 

25  59  31 

9139 

24    9  31 

9151  1 

a  Aquilae 

E. 

85  16  55 

9787 

83  42  10 

9804 

82    7  47 

9891 

80  33  47 

9849  ' 

Jupiter 

E. 

86  41  10 

9148 

84  51  24 

9160 

83    1  56 

9179 

81  12  46 

9184 

'  18 

Regulus 

W. 

84  52    2 

9993 

86  39  56 

9937 

88  27  28 

9953 

90  14  36 

1 

9970 

1 

Spica 

W. 

30  52  45 

9935 

32  40  iiO 

9949 

34  27  34 

9964 

36  14  26 

9979 

a  AquilcB 

E. 

72  50  58 

9966 

71  20    5 

3000 

69  49  52 

3034 

68  20  21 

3069 

Jupiter 

E. 

72  11  51 

9954 

70  24  44 

9970 

68  38    0 

99:16 

m  51  40 

9309 

19 

Regulus 

W. 

99    4  11 

93.^5 

100  48  51 

9373 

102  33    5 

9391 

104  16  53 

9409 

m 

Spica 

W. 

45    3    0 

9369 

46  47  30 

9379 

48  31  35 

9396 

50  15  15 

9414 

Jupiter 
a  Aquilee 

E. 

58    6    0 

9387 

56  22    7 

9405 

54  38  40 

9493 

52  55  38 

9441 

E. 

61    4  32 

3985 

59  40    3 

SXiS 

58  16  33 

3391 

56  54    6 

3450 

Fomalimut 

E. 

83  ,33  27 

9099 

81  56  37 

97J3 

80  20  14 

9735 

78  44  20 

9756 

Venus 

E. 

97    6    1 

9699 

95  27  46 

9649 

93  49  58 

9669 

92  12  36     9688   1 

a  Pegasi 

E. 

105  20  13 

9553 

103  40  14 

9568 

102    0  35 

9583 

100  21  17 

S&99 

20 

Regulus 

W. 

112  49  24 

9501 

114  30  36 

9519 

116  11  23 

9538 

117  51  44 

9556  ; 

Spica 

W. 

58  47  12 

9505 

60  28  18 

9593 

62    8  59 

9549 

63  49  14 

9560 

1 

Jupiter 

E. 

44  26  58 

9534 

42  46  32 

9559 

41    6  31 

9571 

39  26  56 

9589 

n  Aquilfe 

E. 

50  19  38 

3808 

49    4  44 

3896 

47  51  20 

3990 

46  39  31 

4099 

• 

Fonmlliuut 

E. 

70  52  29 

9880 

69  19  45 

9907 

67  47  35 

9935 

66  16    0 

9964 

Venus 

E. 

84  12  25 

9789 

82  37  43 

9610 

81     3  28 

9830 

79  29  39 

9851 

a  Pegnsi 

E. 

92  10  28 

96e6 

90  3,3  29 

9704 

88  56  54 

9799 

87  20  44 

9749 

Saturn 

E. 

95  57  46 

9559 

94  17  55 

9578 

92  38  30 

9596 

90b 59  30 

9615 

Sun 

E. 

129  36  44 

9851 

128    3  22 

9869 

126  30  24 

9888 

124  57  50 

9908 

21 

Spica 

W 

72    4  17 

9650 

73  42    4 

9667 

75  19  28 

9684 

76  56  29 

9709 

1 

Antares 

W. 

26  11  21 

9646 

27  49  14 

9663 

29  26  43 

9681 

31    3  49 

9698 

Jupiter 
a  Aquilse 

E. 

31  15  16 

9681 

29  38  10 

9698 

28    1  28 

9716 

26  25    9 

9734 

1 

E. 

41     7  27 

475Q 

40    7  11 

4993 

39    9  15 

5111 

38  13  46 

5318 

Foiualbaut 

E. 

58  47  33 

3194 

• 

57  19  52 

3158 

55  52  53 

3195 

54  26  38 

3934 
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XVU. 


GEEENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

h 

Stiar*8  XaniA 

P.L. 

P.L. 

• 

P.L. 

P.L. 

o  S 

and 

Noon. 

of 

Ulh. 

of 

Vlh. 

of 

IXh. 

of 

21 

Position. 

Diff. 

■ 

Diff. 

Diff. 

Diff. 

Venus 

E. 

O           /         // 

77  56  17 

9871 

O           /         /» 

76  23  21 

9891 

O           /         // 

74  50  50 

9910 

O          /         /< 

73  18  44 

9931 

a  Pegasi 

E. 

85  45    0 

9761 

84    9  41 

2780 

82  34  47 

9800 

81    0  19 

2819  1 

Satuiii 

E. 

89  20  56 

9634 

87  42  47 

9659 

86    5    2 

9670 

84  27  42 

2680  ' 

1 

SUK 

E. 

123  25  41 

9997 

121  53  56 

9946 

120  22  35 

29G5 

118  51  38 

2983 

] 

22 

Spica 

W. 

78  33    6 

9719 

80    9  21 

2735 

81  45  14 

2759 

SS  20  45 

1 
2768 

ADtares 

W. 

32  40  32 

2715 

34  16  52 

9739 

35  52  50 

9747 

37  28  27 

2764 

Fomalhaut 

E. 

53    I    9 

3974 

51  36  27 

3317 

50  12  35 

3361 

48  49  34 

3408  1 

Yep  us 

E. 

65  44  29 

3097 

64  14  50 

3046 

62  45  34 

3065 

61  16  41 

3082 

1 

a  Pegasi 

E. 

73  14  22 

9990 

71  42  28 

2940 

70  11    0 

2961 

68  39  58 

2989 

Saturn 

E. 

76  27    6 

9778 

74  52    9 

9795 

73  17  34 

2819 

71  43  22 

9898  ; 

Sun 

E. 

111  22  42 

3076 

109  54    3 

3093 

108  25  45 

3111 

106  57  49 

3198 

1 

23 

Spica 

W. 

91  13  12 

3844 

92  46  43 

9658 

94  19  56 

9879 

95  52  51 

2885  i 

Antares 

W. 

45  21  19 

9840 

46  54  55 

9854 

48  28  13 

3887 

50    1  14 

2881 

Fomalhaut 

E. 

42    8  43 

3691 

40  51  46 

3760 

39  36    2 

3836 

38  21  37 

3919 

Venus 

E. 

53  57  36 

3J68 

52  30  48 

3184 

51     4  20 

3199 

49  38  10 

3914 

a  Pegasi 

E. 

61  11  24 

3086 

59  43    0 

3111 

58  15    4 

3133 

56  47  35 

3157  1 

Saturn 

E. 

63  57  38 

9909 

62  25  31 

9994 

60  53  42 

2939 

59  22  12 

9963 

Sun 

E. 

99  43  11 

3909 

98  17  13 

3995 

96  51  34 

3940 

95  26  12 

3954  1 

24 

Antares 

W. 

57  42    9 

9949 

59  13  35 

9953 

60*44  47 

9963 

62  15  46 

1 
297J 

Venus 

E. 

42  31  43 

3985 

41    7  14 

3999 

39  43    1 

3311 

38  19    2 

3334  \ 

a  Pegasi 

E. 

49  37  14 

3980 

48  12  :^ 

3307 

46  48  36 

Ci'K^'i 

45  25    5 

3365 

Suturu 

E. 

51  49    7 

3091 

50  19  20 

3034 

48  49  50 

3047 

47  20  35 

3058 

Sun 

E. 

88  23  25 

3300 

86  59  37 

3339 

85  36    2 

3344 

84  12  41 

3354  I 

25 

Antares 

W. 

69  47  46 

3016 

71  17  39 

3093 

72  47  23 

3030 

74  16  58 

3036  \ 

Venus 

E. 

31  22  32 

3379 

29  59  52 

3389 

28  37  23 

3399 

27  15    5 

3409 

Saturn 

E. 

39  57  58 

3118 

38  30  10 

3199 

37    2  35 

3140 

35  35  14 

3159  1 

Sun 

E. 

77  18  51 

3401 

75  56  36 

3410 

74  34  31 

3417 

73  12  34 

3495  • 

1 

26 

Antares 

W. 

81  43  10 

3061 

83  12    7 

3065 

84  40  59 

3069 

86    9  47 

3071 

a  AquilflB 

W. 

40    1  35 

5186 

40  56    7 

5063 

41  52  13 

4950 

42  49  48 

4848  , 

Jupiter 

W. 

23  52  48 

3096 

25  21    3 

3100 

26  49  13 

3109 

28  17  20 

3105 

Sntum 

E. 

28  22    9 

3917 

26  56  20 

3934 

25  30  51 

3^2 

24    5  43 

3973  ! 

Sun 

E. 

66  24  43 

3454 

65    3  27 

3458 

63  42  16 

34<8 

62  21    9 

3466 

27 

Antares 

W. 

93  33    8 

3078 

95    1  44 

3079 

96  30  19 

3079 

97  58  54 

3079  , 

a  Aquilee 

W. 

47  56  30 

4454 

49    1    3 

4393 

50    6  31 

4336 

51  12  50 

4984 

Jupiter 

W. 

35  37  19 

3111 

37    5  15 

3111 

38  33  11 

3111 

40     1    7 

'  •3111   I 

Sun 

E. 

55  36  28 

9478 

54  15  39 

3479 

52  54  51 

3480 

51  34    5 

3^ 

28 

Antares 

W. 

105  22    4 

3079 

106*  50  48 

3069 

108  19  36 

3066 

109  48  27 

3063 

a  AquiliB 

W. 

56  55  31 

4073 

58    5  59 

4038 

59  17    1 

4006 

60  28  35 

39^ 

Jupiter  • 

W. 

47  21     5 

3109 

48  49  12 

3100 

50  17  22 

3097 

51  45  35 

3093 

Sun 

a 

E. 

44  50  14 

3479 

43  29  26 

3478 

42    8  37 

3477 

40  47  47 

3476 

29 

a  AquiltB 

W. 

66  33  29 

3847 

67  47  43 

3^4 

69    220 

3804 

70  17  18 

3784  ' 

Jupiter 

W. 

59    7  50 

3073 

60  36  32 

3068 

62    5  21 

3063 

63  34  16 

3057  1 

Sun 

E. 

34    3  15 

3469 

32  42  16 

3468 

31  21  16 

3468 

30    0  16 

3467 

30 

a  AquilflB 

W. 

76  36  56 

3700 

77  53  43 

3686 

79  10  45 

3679 

80  28    2 

3859 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DI8TANCK8. 

21 

Star's  Xame 

and 

Poeition. 

Midnight. 

P.L. 

of 
Diff. 

xvi». 

P.L. 

of 
Diff. 

• 

XVUlh 

P.L. 

of 
Diff. 

XXP. 

P.L. 

of 

Dili. 

Venus 

E. 

0          /        /' 

71  47    4 

8950 

O          /         // 

70  15  49 

9970 

0         /        /' 

68  44  59 

9989 

O          /         // 

67  14  32 

3008 

a  Pegasi 

E. 

79  26  16 

9839 

77  52  39 

9859 

76  19  27 

9879 

74  46  41 

9900 

Saturn 

E. 

82  50  47 

8707 

81  14  16 

9f785 

79  38    9 

5n43 

78    2  26 

9760 

Suw 

E. 

117  21    4 

9009 

115  50  54 

9091 

114  21    7 

9039 

112  51  43 

3058 

22 

Spica 

W. 

84  55  55 

9784 

86  30  44 

9799 

88    5  13 

9815 

89  39  22 

9899 

Antares 

W. 

39    3  42 

&780 

40  38  36 

9795 

42  13  10 

9811 

43  47  24 

9895 

Fonialhaut 

E. 

47  27  26 

3457 

46    6  14 

3510 

44  46    1 

9565 

43  26  49 

9696 

Venus 

E. 

59  48    9 

3100 

58  19  59 

3118 

56  52  11 

3135 

55  24  44 

9151 

a  Pegasi 

E. 

67    9  23 

3003 

65  39  14 

3094 

64    9  31 

9045 

62  40  14 

9067 

Saturn 

E. 

70    9  31 

9845 

68  36    2 

9861 

67    2  53 

9877 

65  30    5 

9894 

Sow 

E. 

105  30  13 

3145 

104    2  58 

3163 

102  36    3 

9178 

101    9  27 

9194 

23 

Spica 

W. 

97  25  29 

9008 

98  57  50 

9911 

100  29  55 

9993 

102    1  45 

9096 

Antares 

W. 

51  33  57 

9894 

53    6  24 

9907 

54  38  34 

9919 

56  10  29 

9031 

Fomalhaut 

E. 

37    8  36 

4009 

35  57    5 

4107 

34  47  10 

4917 

33  39    0 

4940 

Venus 

E. 

48  12  18 

3830 

46  46  44 

3944 

45  21  27 

3959 

43  56  27 

3979 

a  Pegasi 

E. 

55  20  34 

3180 

53  54    1 

3904 

52  27  56 

9938 

51    2  20 

3359 

Saturn 

E. 

57  51    0 

9967 

56  20    6 

9981 

54  49  30 

9994 

53  19  10 

9008 

Sun 

E. 

94    1    7 

3966 

92  36  18 

3988 

91  11  45 

3995 

89  47  28 

9307 

24 

Antares 

W. 

63  46  33 

S988 

65  17    8 

9999 

66  47  31 

3000 

68  17  44 

3000 

Venus 

E. 

36  55  18 

3336 

35  31  47 

3346 

34    8  29 

3356 

32  45  24 

3360 

a  Pegasi 

E. 

44    2    9 

3397 

42  39  49 

3431 

41  18    8 

3467 

39  57    7 

3505 

Saturn 

E. 

45  51  34 

3070 

44  22  48 

3088 

42  54  17 

3004 

41  26    0 

3106 

Sun 

E. 

82  49  32 

3365 

81  26  35 

3375 

80    3  50 

3384 

78  41  15 

9993 

25 

Antares 

W. 

75  46  26 

9043 

77  15  46 

9047 

78  45    0 

9059 

80  14    8 

3057 

Venus 

E. 

25  52  59 

3419 

24  31    4 

3499 

23    9  20 

^9439 

21  47  48 

3440 

Saturn 

E. 

34    8    7 

3164 

32  41  15 

3176 

31  14  37 

3189 

29  48  15 

3909 

Sun 

E. 

71  50  46 

3431 

70  29    5 

3438 

69    7  31 

3444 

67  46    4 

3449 

26 

Antares 

W. 

87  38  32 

9073 

89    7  14 

3075 

90  35  54 

3077 

92    4  32 

3078 

a  AquilflB 

W. 

43  48  45 

4754 

44  48  59 

4670 

45  50  24 

4599 

46  52  56 

4590 

Jupiter 

W. 

29  45  24 

3107 

31  13  25 

3108 

32  41  25 

3110 

34    9  23 

3111 

Saturn 

E. 

22  41    0 

3996 

21  16  44 

3993 

19  52  50 

3956 

18  29  52 

3997 

Sun 

E. 

61    0    7 

3469 

59  39    8 

3471 

58  18  12 

9474 

56  57  19 

9476 

27 

Antares 

W. 

99  27  29 

3078 

100  56    5 

3077 

102  24  43 

9075 

103  53  23 

9074 

a  Aquilee 

W. 

52  19  57 

4936 

53  27  49 

4191 

54  36  24 

4149 

55  45  39 

4110 

Jupiter 

W. 

41  ^    3 

3110 

42  57    1 

3109 

44  25    0 

9107 

45  53    1 

9105 

• 

Sun 

E. 

50  13  19 

3480 

48  52  33 

3480 

47  31  47 

9480 

46  11    1 

9480 

28 

Antares 

W. 

111  17  22 

3060 

112  46  21 

3056 

114  15  24 

9059 

115  44  32 

9048 

a  Aquil» 

W. 

61  40  39 

3946 

62  53  12 

391 9 

64    6  12 

9894 

65  19  38 

9800 

Jupiter 

W. 

53  13  53 

3090 

54  42  15 

3087 

56  10  41 

9083 

57  39  13 

9078 

Sun 

E. 

39  26  56 

3474 

38    6    3 

3473 

36  45    9 

9471 

35  24  13 

9470 

29 

a  Aquilee 

W. 

71  32  37 

3766 

72  48  15 

3748 

74    4  11 

9731 

75  20  25 

9715 

Jupiter 

W. 

65    3  18 

3058 

66  32  26 

3046 

68    1  42 

9040 

69  31    5 

9094 

Sun 

E. 

28  39  15 

3468 

27  18  15 

3469 

25  57  16 

9471 

24  36  19 

9475 

30 

a  Aquilie 

W. 

81  45  33 

3648 

83    3  10 

3635 

84  21  12 

3694 

85  39  20 

9615 
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AT  GREENWICH  APPARENT  NOON. 


i 

9 

• 

> 

s 

« 

o 

A 

'W 

s 

%^ 

^ 

O 

o 

>% 

>l 

<e 

CO 

P 

p 

1 

Wed. 

Thur. 

2 

Frid. 

3 

Sat. 

4 

Sun, 

5 

Mon. 

6 

Tues. 

7 

Wed. 

8 

Thur. 

9 

Frid. 

10 

Sat 

11 

Sun. 

12 

Mon. 

13 

Tues. 

14 

Wed. 

15 

Thur. 

16 

Frid. 

17 

Sat. 

18 

Sun, 

19 

Mon. 

20 

Tues. 

21 

Wed. 

22 

Thur. 

23 

Frid. 

24 

Sat. 

25 

Sun, 

26 

Mon. 

27 

Tues. 

28 

Wed. 

29 

Thur. 

30 

Frid. 

31 

Sat. 

32 

THE  SUN'S 


Apparent 
Riglit  Asceiiiiioii. 


b      m       n 

2  34  5.44 
2  37  54.84 
2  41  44.78 

2  45  35.26 
2  49  26.29 
2  53  17.88 

2  57  10.03 

3  1  2.73 
3     4  55.99 

3  8  49.81 
3  12  44.19 
3  16  39.12 

3  20  34.61 
3  24  30.66 
3  28  27.28 

3  32  24.46 
3  36  22.20 
3  40  20.51 

3  44  19.38 
3  48  18.82 
3  52  18.82 

3  56  19.38 

4  0  20.48 
4    4  22.11 

4  8  24.27 
4  12  26.95 
4  16  30.14 

4  20  33.82 
4  24  37.98 
4  28  42.60 
4  32  47.65 

4  36  53.14 


DIff.  for 
1  hour. 


9.546 
9.5G9 
9.592 

9.615 
9.638 
9.661 

9.685 
9.708 
9.731 

9.754 
9.777 
9.800 

9.823 
9.847 
9.870 

9.894 
9.917 
9.941 

9.964 

9.988 

10.011 

10.035 
10.057 
10.079 

10.101 
10.122 
10.143 

10.103 
10.182 
10.201 
10.219 

10.236 


Apparent 
Decliuation. 


// 


N.15    7  24.2 
15  25  24.0 

15  43     8.4 

16  0  37.2 
16  17  50.1 
16  34  46.8 

16  51  26.9 

17  7  50.1 
17  23  56.1 

17  39  44.5 

17  55  15.2 

18  10  27.8 

18  25  22.3 
18  39  58.2 

18  54  15.2 

19  8  13.1 
19  21  51.5 
19  35  10.3 

19  48     9.3 

20  0  48.3 
20  13     6.8 

20  25  4.6 
20  36  41.7 
20  47  57.6 

20  58  52.1 

21  9  25.1 
21  19  36.2 

21  29  25.2 

21  38  51.9 

21  47  56.0 

21  56  37.4 


DIff.  lor 
1  hour . 


+45.30 
44.07 
44.03 

43.37 
42.70 
42.02 

41.32 
40.61 
39.88 

39.15 
38.41 
37.65 

36.88 
36.10 
35.31 

34.51 
33.70 
32.87 

32.04 
31.19 
30.34 

29.47 
28.60 
27.71 

26.82 
25.91 
24.99 

24.07 
23.14 

22.20 
21.26 


Semi- 
diaraefcer. 


N.22     4  55.8  +20.29 


5  54.15 
5  53.92 
5  53.69 

5  53.46 
5  53.24 
5  53.02 

5  52.80 
5  52.59 
5  52.38 

5  52.18 
5  51.97 
5  51.77 

5  51.57 
5  51.37 
5  51.17 

5  50.98 
5  50.79 
5  50.60 

5  50.41 
5  50.23 
5  50.05 

5  49.87 
5  49.69 
5  49.52 

5  49.35 
5  49.18 
5  49.02 

5  48.86 
5  48.71 
5  48.57 
5  48.43 


15  48.29 


Sidereal 

Time 

of  the 

Semi- 

diameter 

paasing 

the 

Merid- 

iau. 


66.07 
66.15 
66.23 

66.31 
66.39 
66.47 

66.55 
66.63 
66.71 

66.79 
66.87 
66.96 

67.04 
67.12 
67.20 

67.29 
67.37 
67.45 

67.53 
67.61 
67.69 

67.76 
67.83 
67.90 

67.97 
69.04 
68.11 

68.18 
68.24 
68.30 
68.36 

68.42 


Equation  of 

Time, 

tobe 

mblraeted 

from 

Apparent 

Time. 


m      B 

3  1.37 
3  8.51 
3  15.12 

3  21.18 
3  26.68 
3  31.62 

3  36.02 
3  39.86 
3  43.14 

3  45.88 
3  48.06 
3  49.68 

3  50.74 
3  51.24 


Diff.for 
1  boar. 


6 

0.309 
0.286 
0.263 

0.240 
0.217 
0.194 

0.171 
0.148 
0.125 

0.102 
0.079 
0.056 

0.033 
-0.009 


3  51.18+O.014 


3  50.56 
3  49.38 
3  47.64 

3  45.32 
3  42.44 
3  39.01 

3  35.03 
3  30.50 
3  25.43 

3  19.84 
3  13.74 
3    7.14 

3  0.04 
2  52.46 
2  44.42 
2  35.94 

2  27.04 


0.038 
0.062 
0.085 

O.IOS 
0.131 
0.154 

0.177 
0.200 
0.222 

0.244 
0.265 
0.286 

0.306 
0.325 
0.344 
0.362 

0.379 


KOTK.~MeAii  Time  of  the  Semidiameter  passing  may  be  found  by  subtractiDg  0".18  from  the  Sidereal  Time. 
+  prefixed  to  the  hoarly  change  of  declination  indicates  that  the  north  declinations  are  increasing. 


II. 


MAY,  18T8. 


75 


• 

AT  GREENWICH  MEAN  NOON. 

• 

4 

• 

4 

THE  SUN'S 

t 

•s 

• 
ja 

"S 

1 

Sqnationof 

Time, 

tobe 

addedto 

Mean 

lime. 

Difflfor 
1  hour. 

Sidereal 

Time 

or 

Right  Ascension 

of 

Mean  Son. 

Apparent 
Right  Ascouslon. 

T>lff.  for 
1  boar. 

Apparent 
Declination. 

Diff.for 
1  hour. 

Wed. 
Thur. 
Frid. 

1 

2 
3 

h      m       8 

2  34     5.92 
2  37  55.34 
2  41  45.30 

9.547 
9.570 
9.593 

N.15    7  26.5 
15  25  26.4 
15  43  10.9 

+45.30. 
44.67 
44.03 

m       s 

3     1.39 
3     8.53 
3  15.13 

0.309 
0.286 
0.263 

h     m       8 

2  37     7.31 
2  41     3.87, 
2  45    0.43 

Sat 

Sun, 

Mon. 

4 
5 
6 

2  45  35.80 
2  49  26.85 
2  53  18.46 

9.610 
9.639 
9.662 

16    0  39.7 
16  17  52.6 
16  34  49.3 

43.37 
42.70 
42.02 

3  21.19 
3  26.69 
3  31.63 

0.240 
0.217 
0.194 

2  48  56.98 
2  52  53.54 
2  56  50.09 

Tues. 
Wed. 
Thur. 

7 
8 
9 

2  57  10.62 

3  1     3.33 
3    4  56.60 

9.685 
9.708 
9.73J 

16  51  29.4 

17  7  52.6 
17  23  58.6 

41.32 
40.61 
39.88 

3  36.03 
3  39.87 
3  43.14 

0.171 
0.148 
0.125 

3    0  46.65 
3    4  43.20 
3    8  39.76 

:  Frid. 
Sat. 
.Sun. 

10 
11 
12 

3    8  50.43 
3  12  44.81 
3  16  39.75 

9.754 
9.777 
9.800 

17  39  47.0 

17  55  17.7 

18  10  30.3 

39.15 
38.41 
37.65 

3  45.89 
3  48.07 
3  49.68 

0.102 
0.079 
0.056 

3  12  36.32 
3  16  32.88 
3  20  29.43 

Mon. 

Tues. 

Wed. 

13 
14 
15 

3  20  35.24 
3  24  31.30 
3  28  27.92 

9.823 

9.847 
9.870 

18  25  24.7 
18  40    0.5 
18  54  17.4 

36.88 
36.10 
35.31 

3  50.74 
3  51.24 
3  51.18 

0.033 
-0.009 
+0.014 

3  24  25.99 
3  28  22.54 
3  32  19.10 

Thur. 

Frid. 

Sat 

16 
17 
18 

3  32  25.10 
3  36  22.84 
3  40  21.15 

9.894 
9.917 
9.941 

19    8  15.3 
19  21  53.6 
19  35  12.3 

34.51 
33.70 
32.87 

3  50.56 
3  49.38 
3  47.63 

0.038 
0.062 
0.085 

3  36  15.66 
3  40  12.22 
3  44    8.77 

Sun, 
Mon. 

Tues. 

19 
20 
21 

3  44  20.02 
3  48  19.45 
3  52  1944 

9.964 

9.988 

10.011 

19  48  11.3 

20  0  50.3 
20  13     8.7 

32.04 
31.19 
30.34 

3  45.31 
3  42.43 
3  39.00 

0.106 
0.131 
0.154 

3  48     5.33 
3  52     1.88 
3  55  58.44 

Wed. 
Thur. 
Frid. 

22 
23 
24 

• 

3  56  19.98 

4  0  21.07 
4    4  22.69 

10.034 
10.056 
10.078 

20  25    6.4 
20  36  43.4 
20  47  59.2 

29  47 
28.60 
26.71 

3  35.02 
3  30.49 
3  25.42 

0.177 
0.200 
0.222 

3  59  55.00 

4  3  51.56 
4     7  48.11 

r 

Sat 

iSfin. 

Mon. 

25 
26 
27 

4     8  24.84 
4  12  27.50 
4  16  30.67 

10.100 
10.121 
10.142 

20  58  53.6 

21  9  26.5 
21   19  37.5 

26  82 
2.'>.91 
24.99 

3  19.83 
3  13.73 
3    7.12 

0.244 
0.265 
0.286 

4  11  44.67 
4  15  41.23 
4  19  37.79 

Tues. 
Wed. 
Thur. 
Frid. 

28 
29 
30 
31 

4  20  34.33 
4  24  38.47 
4  28  43.07 
4  32  48.10 

10.162 
10.181 
10.200 
10.218 

21  29  26.4 
21  38  53.0 
21  47  57.0 
21  56  38.4 

24.07 
2.3.14 
22.20 
21.26 

3    0.02 
2  52.44 
2  44.39 
2  35.92 

0.306 
0.325 
0.344 
0.362 

4  23  34.35 
4  27  30.91 
4  31  27.46 

4  35  24.02 

1 

Sat 

32 

4  36  53.56 

10.235 

N.22    4  56.7 

+20.29 

2  27.02 

0.379 

4  39  20.58 

NOTK.- 

+  prellj 

-The 
;edtot 

BemidJameter  for  Me 
he  hourly  ohann^  of 

an  Noon  m 
decUnatioi 

w 

lay  be  assumed  the  an 
1  indicates  that  ihon 

ime  as  thi 
orth  deoli 

It  for  Apparent 
nations  are  imn 

Noon* 
«asinfr. 

Diff.  for  1  hour. 
+  9».8565 
(Table  111.)    \ 
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• 

M 

• 

U 

h 

O 

V 

^ 

N 

« 

s 

5 

5 

sm 

^ 

O 

o 

>» 

>i 

C0 

08 

1 

P 

121 

2 

122 

3 

123 

4 

124 

5 

125 

6 

126 

7 

127 

8 

128 

9 

129 

10 

130 

11 

131 

12 

132 

13 

133 

14 

134 

15 

135 

16 

• 

136 

17 

137 

18 

138 

19 

139 

20 

140 

21 

141 

22 

142 

23 

143 

24 

144 

25 

145 

26 

146 

27 

147 

28 

148 

29 

149 

30 

150 

31 

1 

151 

32 

152 

rv 


THE  SUN'S 


Tnie  LOyGITUDE. 


?, 


40  57  32.5 

41  55  43.4 

42  53  52.6 

43  52    0.0 

44  50    5.6 

45  48     9.4 

46  46  11.3 

47  44  11.3 

48  42    9.5 

49  40    5.8 

50  38     0.3 

51  35  53.0 

52  33  44.0 

53  31  33.3 

54  29  21.0 

55  27    7.3 

56  24  52.2 

57  22  35.7 

58  HO  17.9 

59  17  58.9 

60  15  38.9 

61  13  17.8 

62  10  55.6 

63  8  32.4 

64  6     8.4 

65  3  43.5 

66  1  17.7 

66  58  51.1 

67  56  23.5 

68  53  54.9 

69  51  25.4 


?J 


57  5.8 
55  16.6 
53  25.7 

51  32.9 

49  38.3 
47  42.0 

45  43.8 
43  43.6 
41  41.6 

39  37.7 
37  32.1 
35  24.7 

33  15.5 
31  4.6 
28  52.1 

26  38.3 
24  23.1 
22    6.4 

19  48.4 
17  29.2 
14     9.0 

12  47.7 

10  25.3 

8     1.9 

5  37.8 
3  12.7 
0  46.7 

58  19.9 
55  52.1 
53  23.4 

50  53.7 


Diff.  for 
1  hour. 


.').49 
5.42 
5.35 

5.27 
5.19 
5.18 

.5.04 
4.96 

4.88 

4.81 
4.73 
4.66 

4.59 
4.52 
4.46 

4.40 
4.34 
4.29 

4.23 
4.19 
4.14 

4.10 
4.05 
4.02 

3.98 
394 
3.91 

3.87 
3.83 
3.79 
3.75 


143.71 


LATITUDE 


+0.51 
0.54 
0.53 

0.49 
0.42 
0.34 

0.22 
+0.10 
-0.02 

0.15 
0.27 
0.38 

0.48 
0.54 
0.57 

0.57 
0.54 
0.48 

0.40 

0.30 

-   0.18 

-0.05 

+0.08 

0.22 

0.34 
0.44 
0.53 

0.59 
0.62 
0.62 
0.58 

+0.52 


Logarithm 

of  the 

Radios  Vector 

of  the 

Earth. 


0.0035568 
.0036637 
.0037689 

.0038725 
.0039743 
.0040744 

.0041729 
.0042699 
.0043655 

.0044598 
.0045529 
.0046449 

.0047359 
.0048260 
.0049151 

.0050033 
.0050906 
.0051770 

.0052625 
.0053471 
.0054306 

.0055127 
.0055934 
.0056726 

.0057501 
.0058258 
.0058995 

.0059711 
.0060406 
.0061079 
.00617271 


Difr.  for 
1  hour. 


+44.8 
44.2 
43.4 

42.7 

42.0 
41.3 

40.6 
40.0 
39.5 

39.0 
38.6 
38.1 

37.7 
37.3 
36.9 

36.5 
36.2 
35.8 

35.4 
35.0 
34.5 

33.9 
33.3 
32.6 

31.9 
31.1 
30.2 

29.3 
28.5 
27.6 
26.5 


0.0062352    +25.5 


MOTR :  A  oorreipoiMU  to  the  true  eqiunox  of  the  date,  A'  to  the  mean  equinox  of  January  O^.O. 


Mean  Time 

of 
Sidereal  Oh. 


h      m       8 

21  19  22.54 
21  15  26.62 

21  11  30.70 

I 

21  7  34.80 
21  3  38.89 

20  59  42.98 

I 

20  55  47.06 
20  51  51.15 
20  47  55.24 

20  43  59.33 
20  40  3.41 
20  36  7.50 

20  32  11.59 
20  28  15.68 
20  24  19.77 

20  20  23.86 
20  16  27.95 
20  12  32.04 

20  8  36.13 
20  4  40.22 
20  0  44.31 

19  56  48.40 
19  52  52.48 
19  48  56.57 1 

19  45  0.66 
19  41  4.75 
19  37  8.83 

19  33  12.92 
19  29  17.01 
19  25  21.10 
19  21  25.18 

19  17  29.27 


lUfE.  for  1  hour. 
— 9'.8296 
(Table  II ) 


IV. 


MAY,  1878. 


77 


GREENWICH  MEAN  TIME. 

• 

• 

1 

1 

THE 

MOON'S 

8BIIID1AIIETKR. 

UORIKOHTAI 

.    PARALLAX. 

• 

MERIDIAN  PASflAGE. 

AGE. 

Noon. 

Midniglit. 

Noon. 

Dlff.  for 
Ihour. 

Hiclnifrht. 

Diff.  for 
1  hour. 

Diff.  for 
1  hour. 

Noon. 

1 

2 
3 

14  56.6 

15  2.7 
15     9.8 

14  59.5 

15  6.2 
15  13.5 

54  43.8 

55  6.5 
55  32.4 

+0.87 
1.02 
1.13 

54  54'.7 

55  19.1 
55  46.1 

+o".95 
1.07 
1.17 

h     m 

23  48.4 

6 
0  37.4 

m 
1.97 

2.13 

a 
28.6 

29.6 

1.0 

4 
5 

6 

15  17.4 
15  25.5 
15  S'i.O 

15  21.4 
15  29.8 
15  38.4 

56    0.3 

56  30.1 

57  1.3 

1.21 
1.27 
1.32 

56  15.0 

56  45.6 

57  17.3 

1.24 
1.30 
1.34 

1  30.1 

2  25.7 

3  22.7 

• 

2.27 
2.36 
2.37 

2.0 
3.0 
4.0 

7 
8 
9 

15  42.8 

15  51.7 

16  0.6 

15  47.3 

15  56.2 

16  4.9 

57  33.5 

58  6.3 
58  38.9 

1.36 
1.37 
1.34 

57  49.9 

58  22.7 
58  54.7 

1.37 
1.36 
1.29 

4  19.3 

5  14.0 

6  6.5 

2.32 
2.23 
2.14 

5.0 
6.0 
7.0 

10 
11 
12 

16    9.1 
16  16.4 
16  22.1 

16  12.9 
16  19.5 
16  24.0 

59    9.8 
59  37.0 
59  57.8 

1.23 
1.02 
0.69 

59  24.0 

59  48.4 

60  4.8 

1.14 

0.87 
+0.48 

6  56.9 

7  46.2 

8  35.4 

2.07 
2.04 
2.07 

8.0 

9.0 

10.0 

13 
14 
15 

16  25.2 
16  25.1 
16  21.4 

16  25.6 
16  23.7 
16  18.3 

60    9.2 
60    8.9 
59  55.5 

+0.24 

-0.28 

0.83 

60  10.6 
60    3.8 
59  43.9 

-0.01 
0.56 
1.09 

9  25.9 

10  19.0 

11  15.1 

2.15 
2.27 
2.41 

11.0 
12.0 
13.0 

16 
17 
18 

16  14.3 
16    4.3 
15  52.1 

16    9.6 
15  58.4 
15  45.6 

59  29.4 
58  52.3 
58    7.6 

1.34 
1.73 
1.97 

59  12.0 
58  30.7 
57  43.6 

1.55 
1.87 
2.02 

12  14.2 

13  14.9 

14  14.8 

2.61 
2.53 
2.44 

14.0 
15.0  i 
16.0 

19 
20 
21 

15  38.9 
15  25.8 
15  13.8 

15  32.3 
15  19.6 
15    8.5 

57  19.2 
56  31.1 
55  46.9 

2.04 
1.95 
1.72 

56  54.9 
56     8.4 
55  27.2 

2.01 
1.85 
1.57 

15  11.7 

16  4.3 
16  52.5 

2.28 
2.09 
1.91 

17.0 

18.0 
19.0 

22 
23 
24 

15    3.6 
14  55.7 
14  50.6 

14  59.3 

14  52.8 
14  49.0 

55    9.4 
54  40.6 
54  21.7 

1..39 
1.00 
0.58 

54  53.9 
54  29.9 
54  16.0 

1.20 

0.79 

-0.36 

17  36.7 

18  18.1 
18  57.8 

1.77 
1.68 
1.63 

20.0 
21.0 
22.0 

25 

26 
27 

14  48.2 
14  48.6 
14  51.5 

14  48.0 
14  49.7 
14  53.8 

54  12.9 
54  14.2 
54  24.9 

-0..15 

+0.26 

0.62 

54  12.3 
54  18.4 
54  33.4 

+0.05 
0.45 
0.79 

.  19  37.0 
20  16.8 
20  58.4 

1.64 
1.69 
1.79 

23.0 
24.0 
25.0 

28 
29 
30 
31 

14  56.5 

15  8.5 
15  11.5 
15  20.4 

14  59.8 

15  7.4 
15  15.9 
15  24.9 

54  43.7 

55  8.9 

55  38.7- 

56  11.2 

0.93 
1.16 
1.31 
1.38 

54  55.6 

55  23.4 

55  54.8 

56  27.8 

1.06 
1.25 
1.36 
1.38 

21  42.8 

22  30.8 

23  22.8 

6 

1.92 
2.09 
S.25 

26.0 
27.0  1 
28.0 
29.0 

32 

15  29.4 

15  33.8 

56  44.3 

+1.37 

57    0.5 

+1.34 

0  18.3 

2.37 

1.4 

T8 


MAY,  1878. 


V, 


GREENWICH  MEAN  TIME. 

THE  MOON'8  MGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AsoeDftion. 

IMff. 
for  1  m. 

DedinAtion. 

Diflf. 
for  1  m. 

Hoar. 

RightAsoenflion. 

Diff. 
for  Im. 

Bedination. 

Diff. 
for  1  m. 

WED 

m 

NESI 

)AT  1. 

FRIDAi:  3. 

h    m      ■ 

8 

O         t         It 

n 

h    m      ■ 

■ 

O          #           // 

/# 

0 

1  41  43.56 

1.9416 

N.15  36  48.6 

11.799 

0 

3  21  10.53 

9.9098 

N.23  36  15.7 

7.735  1 

1 

1  43  40.21 

lJMff7 

15  48  34.8 

11.741 

1 

3  23  23.29 

9.9156 

23  43  56.4 

7.699 

2 

1  45  37.16 

1.9517 

16    0  17.5 

11.681 

2 

3  25  36.40 

9.9913 

23  51  30.3 

7.508 

3 

1  47  34.41 

1.9567 

16  11  56.5 

11.690 

3 

3  27  49.85 

9.9971 

23  58  57.3 

7.399 

4 

1  49  31.96 

1.9617 

16  23  31.9 

11.559 

4 

3  30    3.65 

9.9398 

24    6  17h3 

7.975, 

5 

1  51  29.81 

1.9667 

16  35    3.6 

11.497 

5 

3  32  17.79 

9.9384 

24  13  30.3 

7.157  i 

6 

1  53  27.96 

1.9718 

16  46  31.5 

11.433 

6 

3  34  32.26 

9.9440 

24  20  36.2 

7U)38 

7 

1  55  26.42 

1.9769 

16  57  55.5 

11.368 

7 

3  36  47.07 

9.9497 

24  27  34.9 

6.918 

8 

1  57  25.19 

1.9891 

17    9  15.7 

11.303 

8 

3  39    2.22 

9.9553 

24  34  26.3 

6.797 

9 

1  59  24.27 

1.9873 

17  20  31.9 

1IJ230 

9 

3  41  17.70 

9.9608 

24  41  10.5 

6.675  ; 

10 

2    1  23.66 

1.99S5 

17  31  44.0 

11.168 

10 

3  43  33.51 

9.9663 

24  47  47.3 

6.551 

11 

2    3  23.37 

1.9978 

17  42  52.0 
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h  m 
10  47 
10  49 
10  51 
10  53 
10  55 

10  58 

11  0 


11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 


2 

4 
6 
8 
10 
13 
15 
17 
19 
21 
23 
25 
28 
30 
32 
34 
36 


■ 

8 

20.52 

9.1417 

29.00 

9.1411 

37.45 

9.1406 

45.88 

9.1409 

54.28 

9.1396 

2.66 

9.1386 

11.03 

9.1394 

19.39 

9.1393 

27.75 

9.1303 

3aii 

9.1394 

44.48 

9.1385 

52.85 

9.1397 

1.24 

9.1401 

9.66 

9.1405 

18.10 

9.1409 

26.57 

9.1415 

35.08 

9.1499 

43.63 

9.1499 

52.22 

9.1437 

0.87 

9.1447 

9.58 

9.1456 

18.34 

9.1466 

27.17 

9.1478 

36.061 

9.1481 

N.  5 
5 
4 
4 
4 
4 
3 
3 
3 
3 
2 
2 
2 
1 
1 
1 
1 
0 
0 
0 

N.  0 

S.  0 
0 

S.  0 


4 

48 
31 
14 


31  34.8 
15  22.3 
59  7.6 
42  50.7 
26  31.8 
10  10.9 
53  48.1 
37  23.5 
20  57.3 
29.5 
0.2 
29.5 
57.4 
58  24.1 
41  49.6 
25  14.1 

8  37.7 
52  0.4 
35  22.3 
18  43.5 

2  \5l 
14  35.5 
31  1.5.6 

47  5ai 


SUNDAY  12. 


11  38 
11  40 
11  43 
11  45 
11  47 
11  49 
11  51 
11  53 
11  56 

11  58 

12  0 


12 
12 
12 
12 


2 
4 

6 
9 


12  11 
12  13 
12  15 
12  17 
12  19 
12  22 
12  24 
12  26 
12  28 
12  30 


45.06 

9.1503 

54.12 

9.1517 

3.27 

9.1533 

12.52 

9.1549 

21.86 

9.1565 

31.30 

9.1589 

40.85 

9.1601 

50.51 

9.1(»0 

0.29 

9.1640 

10.19 

9.1660 

20.21 

9.1689 

30.37 

9.1704 

40.66 

9.1797 

51.09 

9.1751 

1.67 

9.1777 

12.41 

9.1809 

2:3.30 

9.1898 

34.35 

9.1855 

45.56 

9.1883 

56.94 

9.1919 

8.50 

9.1941 

20.23 

9.1971 

32.15 

9.9009 

44.26 

9.9034 

56.56 

9.9067 

s. 


s. 


4 

21 
37 
54 
11 
27 
44 

1 
17 
34 
51 

7 
24 
40 
57 
14 
30 
47 

3 
19 
36 

6  52 

7  8 
7  25 
7  41 


1 
1 
1 
1 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
6 
6 
6 


36.8 
17.6 
58.4 
39.0 
19.4 
59.5 
39.3 
18.6 
57.3 
35.2 
12.3 
48.6 
23.9 
58.1 
31.1 

2.7 
32.9 

1.6 
28.8 
54.2 
17.8 
39.4 
59.0 
16.5 
31.7 


It 

6.189 
6.997 
6.963 
6.998 
6.339 
0.964 
6.395 
6.493 
6.450 
6.476 
6.500 
6.593 
6.545 
6.565 
6.583 
6.599 
6.614 
6.^8 
6.641 
6.651 
6U&8 
6.665 
6.679 
6.677 


164^9 

16.680  I 
16.678 

16.675  1 
16.671 
16.666 

16.659  I 

164S50  , 

16.638  ' 

16.685  I 

16.619  , 

16.597  I 

16.579  ; 
16JS60 

16.538  i 

16.515  < 

16.491  ! 

16.466  I 

16.438  > 

16.408  I 
16.377 

16.343  \ 

16.300  I 
.16.979 
16.S34 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RightAjMsenHion. 

Diff. 
forlm. 

Dlff. 
for  1  m- 

Hour. 

RightAsceimion. 

Biff, 
for  1  m. 

Decliaation. 

Diff. 
for  1  m. 

■ 

MO 

NDAl 

I  13. 

WEDNESDAY   15. 

h    m      B 

s 

O          f           II 

II 

h    m      ■ 

■ 

O         /          W 

// 

0 

12  30  56.56 

3.9067 

S.  7  41  31.7 

16JB4 

0 

14  21  42.95 

9.4937 

S.19  22    8.5 

19.958 

1 

12  33    9.06 

9.2100 

7  57  44.6 

16.194 

1 

14  24    8.52 

9.4387 

19  34  20.3 

19.139 

2 

12  35  21.76 

9.9133 

8  13  55.0 

16.159 

2 

14  26  34.40 

9.4338 

19  46  24.4 

194)03 

3 

12  37  34.66 

9.9167 

8  30    2.8 

16.108 

3 

14  29    0.58 

9.4388 

19  58  20.7 

11.873 

4 

12  39  47.77 

9.9903 

8  46    7.9 

16.063 

4 

14  31  27.06 

9.4438 

20  10    9.2 

11.749 

5 

12  42    1.10 

9.9940 

9    2  10.3 

16.016 

5 

14  33  53.84 

9.4487 

20  21  49.7 

11.608 

6 

12  44  14.65 

2.9977 

9  18    9.8 

154)67 

6 

14  36  20.91 

9.4537 

20  33  22.1 

11.473 

7 

12  46  28.42 

9.2314 

9  34    6.3 

15.916 

7 

14  38  48.28 

9.4586 

20  44  46.4 

11.337 

8 

12  48  42.42 

9.9359 

9  49  59.7 

15.863 

8 

14  41  15.94 

9.4633 

20  56    2.5 

11.198 

9 

12  50  56.64 

9.9390 

10    5  49.9 

15.806 

9 

14  43  43.88 

9.4681 

21    7  10.2 

114)58 

10 

12  53  11.10 

9J94S9 

10  21  36.7 

15.759 

10 

14  46  12.11 

9.4739 

21  18    9.5 

10.917 

11 

12  55  25.79 

9;9469 

10  37  20.1 

15.604 

11 

14  48  40.63 

9.4777 

21  29    0.3 

10.774 

12 

12  57  40.73 

9.9511 

10  53    0.0 

15.634 

12 

14  51    9.43 

9.4823 

21  39  42.4 

10.098 

13 

12  59  55.9-2 

9JK>59 

11    8  36.2 

15.579 

13 

14  53  38.51 

9.4868 

21  50  1.5.8 

10.484 

14 

13    2  11.3.1 

9.9593 

11  24    8.7 

15.509 

14 

14  56    7.86 

4.4915 

22    0  40.5 

10.337 

15 

13    4  27.03 

99635 

11  39  37.3 

]r>.443 

15 

14  58  37.49 

9.4960 

22  10  56.3 

10.188 

16 

13    6  42.97 

9.9678 

11  55     IS) 

15JJ76 

16 

15    1    7.38 

9.5004 

22  21    3.1 

10.038 

17 

13    8  59.17 

9.9739 

12  10  22.4 

15.307 

17 

15    3  37.54 

9.5048 

22  31    0.9 

8.887 

]8 

13  11  15.63 

9.9766 

12  25  38.7 

15.936 

18 

15    6    7.96 

2.5082 

22  40  49.5 

8.733 

19 

13  13  32.:i6 

9.3810 

12  40  50.7 

15.163 

19 

15    8  38.64 

2.5134 

22  50  28.9 

8.578 

20 

13  15  49.35 

9.3854 

12  55  58.3 

15.088 

20 

15  11    9.57 

2.5175 

22  59  59.0 

8.494  ; 

21 

13  18    6.61 

3J2900 

13  11     1.3 

15.019 

21 

15  13  40.74 

9.5915 

23    9  19.8 

9.967 

22 

13  20  24.15 

341947 

13  25  59.7 

14.934 

22 

15  16  12.15 

'94)955 

23  18  31.1 

8.108 

23 

13  22  41J^7 
TUI 

9.9999 

:SDA 

S.13  40  53.4 
Y  14. 

14.854 

23 

15  18  43.60 
THU 

9.5995 

RSDJ 

S.23  27  32.9 
LY  16. 

8.851 

0 

13  25    0.06 

9.3038 

S.13  55  42.2 

14.779 

0 

15  21  15.69 

9.5334 

S.23  36  25.2 

8.791 

1 

13  27  18.43 

9.3086 

14  10  26.1 

14.688 

1 

15  23  47.81 

2.5371 

23  45    7.8 

8.688 

2 

13  29  37.09 

9.3134 

14  25    4.8 

14.609 

2 

15  26  20.14 

2.5407 

23  53  40.6 

8.465 

3 

13  31  56.04 

9.3189 

14  39  38.3 

14.514 

3 

15  28  52.69 

2.5443 

24    2    3.6 

8.301 

4 

13  34  15.28 

3.3931 

14  54    6.5 

14.425 

4 

15  31  25.45 

2.5477 

24  10  16.7 

8.136 

5 

13  36  34.81 

9.3979 

15    8  29.3 

14.334 

5 

15  33  58.41 

2.5510 

24  18  19.9 

74)70 

6 

13  38  54.63 

2.3398 

15  22  46.6 

14.241 

6 

15  36  31.57 

2.5542 

24  26  13.1 

7.809 

7 

13  41  14.75 

9.3377 

15  36  58JI 

14.146 

7 

15  39    4.92 

2.5574 

24  33  56.2 

7.634 

8 

13  43  35.16 

2.3497 

15  51    4.1 

144)49 

8 

15  41  38.46 

2.5604 

24  41  29.2 

7.466  ' 

9 

13  45  55.87 

9.3477 

•16    5    4.1 

134^1 

9 

15  44  12.17 

2.5633 

24  48  52.1 

7.987 

10 

13  48  ia88 

9.3597 

16  18  58.2 

13.851 

10 

15  46  46.06 

2.5662 

24  56    4.8 

7.196 

H 

13  50  38.19 

9.3577 

16  32  46.2 

13.748 

11 

15  49  20.11 

24)688 

25    3    7.2 

64)53 

12 

13  52  59.81 

9.3698 

16  46  28.0 

13.645 

12 

15  51  54.32 

2.5714 

25    9  59.2 

6.780 

13 

13  55  21.73 

9.3678 

17    0    3.6 

13.539 

13 

15  54  28.68 

2.5738 

25  16  40.8 

6.608 

14 

13  57  43.95 

3.3798 

17  13  32.7 

13.431 

14 

15  57    ai8 

2.5761 

25  23  12,1 

6.434 

15 

14    0    6.47 

3.3779 

17  26  55.3 

13JJ29 

15 

15  59  37.81 

2.5789 

25  29  32.9 

6.258 

16 

14    2  29.30 

9.3831 

17  40  11.3 

13.911 

16 

16    2  12.57 

24i803 

25  35  43.1 

6.089 

17 

14    4  52.44 

9.3889 

17  53  20.6 

13.008 

17 

16    4  47.45 

2.5839 

25  41  42.8 

5.807 

18 

14    7  15.88 

9.3039 

18    6  23.0 

19.983 

18 

16    7  22.44 

9.5840 

25  47  31.9 

5.730 

19 

14    9  39.63 

9.3883 

18  19  18.5 

19.867 

19 

16    9  57.53 

9.5857 

25  53  10.4 

5.552 

20 

14  12    3.68 

9.4034 

18  32    7.0 

19.748 

20 

16  12  32.72 

9.5879 

25  58  38  JJ 

5.374 

21 

14  14  28.04 

9.4086 

18  44  48.3 

194S98 

21 

16  15    7.99 

9.5884 

26    3  55.3 

5.186 

22 

14  16  .52.71 

9.4137 

18  57  22.4 

19.507 

22 

16  17  43.33 

9.5886 

26    9    1.7 

5.017 

23 

14  19  17.68 

9.4187 

19    9  49.2 

19.384 

23 

16  20  18.75 

9.5808 

26  13  57.4 

4.838 

24 

14  21  42.95 

9.4237 

S.19  22    8.5 

19.959 

24 

16  22  54.23 

2.5817 

S.26  18  42.3 

4.658 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diflf. 
forlm. 

Hour. 

lUght  Ascenrion. 

Diff. 
forlm. 

DeoUnatioo. 

for  1  ni. 

FR 

WAY 

■  17. 

SUNDAY  19. 

1 

1 

h     m      8 

8 

O          /          // 

.  // 

h      m     8 

■ 

^          O           f           // 

i 

0 

16  22  54.23 

2J5917 

S.26  18  42.3 

4.658 

0 

18  25  32.12 

9.4636 

s.26  37  20.4 

3.676 

1 

16  25  29.76 

9.5935 

26  23  16.4 

4.478 

1 

18  27  59.76 

9.4578 

26  33  35.2 

3.830 

2 

16  28    5.33 

9.5933 

26  27  39.7 

4.998 

2 

18  30  27.06 
18  32  54.00 

9.4590 

26  29  40.8 

3J9eQ 

3 

16  30  40.94 

2.5937 

26  31  52.2 

4.117 

3 

9.4460 

26  25  37.3 

4.134 

4 

16  33  16.57 

9.5940 

26  35  53.8 

3.937 

4 

18  35  20.58 

9.4399 

26  21  24.7 

4.285 

5 

16  35  52.22 

9.5949 

26  39  44.6 

3.757 

5 

18  37  46.79 

9.4337 

26  17    3.1 

4.434 

6 

16  38  27.87 

9.5949 

26  43  24.6 

3.576 

6 

18  40  12.63 

9.4975 

26  12  32.6 

4JW3 

7 

16  41    3.52 

9.5941 

26  46  53.7 

3.394 

7 

18  42  38.09 

9.4213 

26    7  53.2 

4.-^ 

8 

16  43  39.16 

9.5938 

26  50  11.9 

3.913 

8 

18  45    3.18 

9.4150 

26    3    5.0 

4.875 

9 

16  46  14.78 

9.5934 

26  53  19.2 

3.039 

9 

18  47  27.89 

9.4086 

25  58    8.2 

5.019 

10 

16  48  50.37 

9.5998 

26  56  15.7 

2.851 

•  10 

18  49  52.21 

2.4020 

25  53    2.8 

5.169 

11 

16  51  25.92 

2.5999 

26  59    1.3 

2.669 

11 

18  52  16.13 

2.S954 

25  47  48.8 

5.304 

12 

16  54     1.4^3 

9.5913 

27    1  36.0 

2.488 

12 

18  54  39.66 

2.3888 

25  42  26;3 

5.444 

13 

16  56  36.88 

9.5909 

27    3  59.9 

2.307 

13 

18  57    2.79 

2.3829 

25  36  55.5 

5.589 

14 

16  59  12.26 

9.5890 

27    6  12.9 

2.196 

14 

18  59  25.52 

9.3754 

25  31  16.4 

5.790 

15 

17    1  47.56 

9.5876 

27    8  15.0 

1.945 

15 

19    1  47.84 

9.3687 

25  25  29.1 

5.857 

16 

17    4  22.77 

9J)861 

27  10    6.3 

1.765 

16 

19    4    9.76 

9.3619 

25  19  33.6 

5.991 

17 

17    6  57.89 

9.5845 

27  11  46.8 

1.585 

17 

19   6  si.:7 

9.8550 

25  13  30.2 

6.123 

18 

17    9  32.91 

9.5827 

27  13  16.5 

1.405 

18 

19    8  52.36 

2.3481 

25    7  18.9 

6.S54 

19 

17  12    7.82 

9.5807 

27  14  35.4 

1.926 

19 

19  11  13.04 

2.3412 

25    0  .59.7 

6.386 

20 

17  14  42.60 

9.5786 

27  15  43.6 

1.047 

20 

19  13  33.30 

2J342 

24  54  32.6 

6.516 

21 

17  17  17.25 

9.5763 

27  16  41.0 

0.868 

21 

19  15  53.14 

2J272 

24  47  57.8 

6.643 

22 

17  19  51.76 

9.5739 

27  17  27.7 

0.690 

22 

19  18  12.56 

2.3201 

24  41  1.5.4 

6.769 

23 

17  22  26.12 
SATl 

9.5713 

LTRDJ 

S.27  18    3.8 
lY  18. 

0.519 

23 

19  20  31.55 
MO 

9.3190 

NDAl 

S.24  34  25.5 
ir20. 

6.894 

0 

17  25    0.32 

9.5687 

S.27  18  29.2 

0.335 

0 

19  22  50.12 

S.9060 

S.24  27  28.1 

1 
7.0  J  8 

1 

17  27  34.36 

9.5658 

27  18  44.0 

-0.158 

1 

19  25    8.27 

2.2988 

24  20  23.3 

7.141 

2 

17  30    8.22 

9.5697 

27  18  48.2 

40.017 

2 

19  27  25.98 

2.2916 

24  13  11.2 

7.961 

3 

17  32  41.89 

9.5596 

27  18  41.9 

0.192 

3 

19  29  43.26 

2:2844 

24    5  52.0 

7J79 

4 

17  35  15.37 

9J>563 

27  18  25.1 

0.367 

4 

19  32    0.1 1 

2.2773 

23  58  25.7 

7.497 

5 

17  37  48.65 

2.5599 

27  17  57.9 

0.541 

5 

19  34  ia54 

2.9702 

23  50  52.3 

7.615 

6 

17  40  21.72 

9.5493 

27  17  20.2 

0.715 

6 

19  36  32.54 

2.2631 

23  43  11.9 

7.730 

7 

17  42  54.57 

9.5456 

27  16  32.1 

0.887 

7 

19  38  48.11 

2J2558 

23  35  24.7 

7.843 

8 

17  45  27.19 

9.5417 

27  15  33.8 

1J)58 

8 

19  41    3.24 

2.2486 

23  27  30.7 

7J956 

9 

17  47  59.58 

9.5377 

27  14  25.2 

1.298 

9 

19  43  17.94 

2.2414 

23  19  50.0 

8.067 

10 

17  50  31.72 

9.5336 

27  13    6.4 

1.399 

10 

19  45  32.21 

2.2342 

23  11  22.7 

8.177 

11 

17  53    3.61 

9.5994 

27  11  37.3 

1.569 

11 

19  47  46.04 

2.2969 

23    3    8.8 

8.285 

12 

17  55  35.25 

2.5951 

27    9  58.1 

1.737 

12 

19  49  59.44 

2.9197 

22  54  48.5 

ea)9'i 

13 

17  58    6.62 

9.S205 

27    8    8.9 

1.904 

13 

19  52  12.41 

2.9196 

22  46  21.8 

8.497 

14 

18    0  37.71 

9.5159 

27    6    9.6 

9.071 

14 

19  54  24.95 

9.9054 

22  37  48.8 

6.601 

15 

18    3    8.53 

9.5119 

27    4    0.4 

9.936 

15 

19  56  37.06 

9.1983 

22  29    9.7 

8.703 

16 

18    5  39.06 

9.5063 

27     I  41.3 

9.400 

16 

19  58  48.74 

9.1919 
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4.914 

6 

2  26  55.64 

9U)749 

19  50  45.4 

10.144 

6 

4  13  37.48 

9.3646 

26    0    9.8 

4.774 

7 

2  29    0.27 

9.0809 

20    0  51.5 

10.061 

7 

4  15  59.51 

9.3697 

26    4  52.0 

4.633 

8 

2  31     5.27 

9.0863 

20  10  52.7 

9.977 

8 

4  18  21.85 

9.3748 

26    9  25.7 

4.491 

9 

2  a3  10.63 

9.0994 

20  20  48.8 

9.899 

9 

4  20  44.49 

9.:^798 

26  13  50.9 

4.348 

10 

2  35  16.36 

9.0987 

20  30  39.8 

9.806 

10 

4  23    7.43 

9.3847 

26  18    7.5 

4.903 

11 

2  37  22.47 

9.1049 

20  40  25.5 

9.718 

11 

4  25  30.66 

9.3895 

26  22  15.3 

4.057 

12 

2  39  28.95 

9.1111 

20  50    5.9 

9096 

12 

4  27  54.17 

9.3949 

26  26  14.4 

3.911 

13 

2  41  35.80 

9.1173 

20  59  40.9 

9.538 

13 

4  30  17.96 

9.3986 

26  30    4.7 

3.764 

14 

2  43  43.a3 

9.1936 

21    9  10.5 

9.447 

14 

4  32  42.a3 

9.4034 

26  33  46.1 

3.616 

15 

2  45  50.6:3 

9.1998 

21  18  34.6 

9.355 

15 

4  35    6.37 

9.4078 

26  37  18.6 

3.467 

16 

2  47  58.61 

9.1361 

21  27  53.1 

9.961 

16 

4  37  30.97 

9.4199 

26  40  42.2 

3.317 

17 

2  50    6.96 

9.1494 

21  37    5.9 

9.166 

17 

4  39  55.83 

9.4164 

26  43  56.7 

3.165 

18 

2  52  15.70 

9.1488 

21  46  13.0 

9.070 

18 

4  42  20.94 

9.4906 

26  47    2.0 

3.013 

19 

2  54  24.82 

9.1551 

21  55  14.3 

8.979 

19 

4  44  46.30 

9.4946 

26  49  58.2 

.    9.861 

20 

2  56  34.31 

9  16*13 

22    4    9.7 

8.873 

20 

4  47  11.89 

9.4985 

26  52  45.3 

9.708 

21 

2  58  44.18 

9.1677 

22  12  59.1 

8.773 

21 

4  49  37.72 

9.4394 

26  55  23.2 

9.554 

22 

3    0  54.43 

9.1740 

22  21  42.5 

8.679 

22 

4  52    3.78 

9.4368 

26  57  51.8 

9.398 

23 

3    3    5.06 

9.1803 

N.22  30  19.7 

8.569 

23 

4  54  30.06 

9.4396 

N.27    0  11.0 

9.949 

THU 

RSDJ 

LY  30. 

SATURDAY, 

JUNE  1. 

0 

1 

3    5  16.07 
3    7  27.46 

9.1867 
9.1930 

N.22  38  50.7 
22  47  15.5 

8.465 
8J60 

0 

1      4  56  56.55'  9.44.19 

i  N.27    2  20.9 

9.086 

" 

2 

3    9  39.23 

9.1993 

22  55  33.9 

8.953 

3 

3  11  51.38 

9.9057 

23    3  45.9 

8.146 

4 

3  14    3.91 

9.9119 

23  11  51.4 

8.037 

5 

3  16  16.81 

9.9189 

23  19  50.3 

7.997 

PHASES  OF  T 

HE  MOON. 

6 
7 

3  18  30.09 
3  20  43.75 

9.9945 

23  27  42.6 
23  35  28.2 

7.816 

mm    PM/ifV 

9.9307 

7.709 

8 

3  22  57.78 

9.9370 

23  43    6.9 

7.588 

d      h     m 

.     2     0  50 
.     9  10  32 

9 
10 
11 

3  25  12.19 
3  27  26,97 
3  29  42.12 

9.9439 
9.9494 
9.9557 

23  50  38.8 

23  58    3.8 

24  5  21.7 

7.474 
7.357 
7.939 

#   New  Moon, 
3>    First  Quarter, . 

A 
.5 

12 

3  31  57.65 

9.9618 

24  12  32,5 

7.191 

O   Full  Moon,.     . 

.16    2  31 

.5 

13 

3  34  13.54 

9.9678 

24  19  36.2 

7.001 

(L   Last  Quarter,  . 

.  23  13  41 

.8 

14 

3  36  29.79 

9.9739 

24  26  32.6 

6.878 

#   New  Moon,     . 

.  31  13  47 

.7 

15 
16 

3  38  46.41 
3  41.  3.39 

9.9800 

24  33  21.6 
24  40    3.2 

6.755 

9.9860 

6.639 

17 

3  43  20.73 

9.9990 

24  46  37.4 

6.607 

d     I 

1 

18 

3  45  38.43 

9J2979 

24  53    4.1 

6.381 

(£   Perigee,.     .     . 
(L  Apogee,.     .     . 

•    .    13  11 

1 

.4 

19 
20 

3  47  56.48 
3  50  14.88 

9.3037 
9.3096 

24  59  23.1 

25  5  34.4 

6.953 
6.194 

.     .   25    8 

1.8 

21 

3  52  33.63 

9.3154 

25  11  38.0 

5.995 

22 

3  54  52.73 

9.3919 

25  17  33.8 

5.864 

23 

3  57  12.17 

9U3968 

25  23  21.7 

5.739 

24 

3  59  31.94 

9.3393 

N.25  29     1.6 

:      5.598 
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GREENWICH  MEAN  TIME. 

1 

1 

LUNAR  DISTANCES. 

1 

« 

4 

1 

I 

star's  Name 

and 

Poftitiou. 

Noon. 

P.L. 

of 

Diff. 

lUb. 

P.L. 

of 
Diff. 

Vlh. 

P.L. 

of 
DIff. 

IXh. 

P.L. 

of      . 
Diir.    : 

t 

Sun 

Pollux 

Regulus 

W. 

E. 

E. 

O           /        /' 

23  17  31 
44  39    4 
81  26  31 

3193 
8775 
S749 

24  43  48 
43    4    3 
79  50  56 

3173 
9766 
9741 

26  10  J» 
4i;28  53 
78  15  10 

3155 
9761 
9739 

O           I        t* 

27  37  32 
39  53  34 
76  39  12 

3138 
9735 
9793 

5 

1 

Sun 

Pollux 

Regulus 

W. 

E. 

E. 

34  57  34 
31  54  58 

68  36  30 

3065 
8797 
9679 

36  26  26 
30  18  54 
66  59  22 

3059 
9793 
9671 

37  55  34 
28  42  45 
65  22    3 

9040 
9790 
9669 

39  24  57 
27    6  32 
63  44  32 

1 
f 

3098 
9719 
9G53 

6 

Sun 

Regulus 

Spica 

W. 

E. 

E. 

46  55  34 

55  33  56 

109  36  55 

9970 
9608 
9611 

48  26  24 

53  55  12 

107  58  15 

9956 
9599 
9609 

49  57  29 

52  16  16 

106  19  23 

9947 
9591 
9593 

51  28  48 

50  37    8 

104  40  18 

9998 
9581 
9583 

7 

Sun 
Mars 
Regulus 
Spica 

W. 
W. 
E. 
E. 

59    8  51 
15    9    9 
42  18  18 
96  21  41 

9881 
9795 
9536 
9537 

60  41  34 
16  43  44 
40  37  55 
94  41  19 

9871 
9775 
9596 
9597 

62  14  30 
18  18  44 
38  57  18 
93    0  44 

9860 
9759 
9517 
9518 

63  47  40 
19  54    6 
37  16  28 
91  19  56 

9849 
9743 
9508 
9508 

a 

Sun 
Mars 
Regulus 
Spica 

W. 
W. 
E. 
E. 

71  37    0 

27  55  30 

28  49    8 
82  52  34 

9795 
9676 
9409 
9460 

73  11  34 
29  32  48 
27    7    1 
81  10  25 

9765 
9666 
9453 
9451 

74  46  22 
31  10  13 
25  24  42 

79  28    3 

9774 
96.^ 
9444 
9441 

76  21  24 
32  47  54 
23  42  10 

77  45  27 

1 
9763 
9643 
9436 
9431 

9 

Sun 
Mars 
Pollux 
Spica 

W. 
W. 
W. 
E. 

84  20    5 
41    0    5 
22  20  27 
69    9    1 

9710 
9588 
9465 
9383 

85  56  31 
42  39  1(> 
24    2  30 
67  25    2 

9609 
9578 
9444 

9374 

87  33  12 
44  18  41 
25  45    2 
65  40  50 

9689 
9567 
9495 
9964 

89  10    7 
45  58  21 
27  28    1 
63  56  24 

9679 
9556 

9408 

9355  ; 

i 

10 

Sun 

Mars 

Pollux 

Spica 

Antares 

W. 

W. 

W, 

E. 

E. 

97  18    5 

54  20  17 
36    8  26 

55  10  51 
101    0  16 

9699 
9506 
9339 
9309 
9303 

98  56  21 
56    1  22 
37  53  29 
53  25    4 

99  14  20 

9618 
9496 
9397 
9300 
9»4 

100  34  51 
57  42  41 
39  38  49 
51  .39    5 
97  28  11 

9610 
9486 
9316 
9991 
9985 

102  13  33 
59  24  14 
41  24  25 
49  52  5.) 
95  41  49 

9600 
9477 
9304 
9383 
9376 

11 

Sun 

Mars 

Pollux 

Regulus 

Spica 

Ajitams 

W. 

W. 

W. 

W. 

E. 

E. 

110  30  11 
67  55  12 
50  16  19 
13  14    1 
40  58  52 
86  46  47 

9556 
9439 
9956 
9955 
9943 
9334 

112  10    6 
69  38    1 
52    3  24 
15     1    7 
:i9  11  29 
84  59  10 

9546 
9494 
9947 
9943 
9937 
9396 

113  50  12 
71  21    2 
53  50  42 
16  48  31 
37  23  56 
83  11  21 

9540 
9415 
9938 
9339 
9930 
9318 

115  30  29 
73    4  15 
55  38  13 
18  36  11 
35  36  13 
81  23  21 

9534  ' 

9408 

9330 

9333 

9934 

9911   , 

,12 

1 

Sun 

Mars 

Pollux 

Regulus 

Autares 

W. 
W. 
W. 
W. 
£. 

12:3  54  12 
81  42  54 
64  38  39 
27  37  44 
72  20  44 

9509 
9374 
9194 
9184 
9179 

125  a5  22 
a3  27    6 
m  27  15 
29  26  35 
70  31  45 

9496 
9368 
9188 
9178 
9173 

127  16  38 
85  11  27 
68  16    0 
31  15  35 
68  42  37 

9494 
9369 
9183 
9179 
9168 

128  58    0 
86  55  56 
70    4  53 
33    4  44 
66  53  21 

9489 
9358 
9178 
9167 

9163 

1 

13 

Mars 
Pollux 
Regulus 
Autares 

W. 
W. 
W. 

E. 

95  39  55 
79  11     0 
42  12  13 
57  45  26 

9339 
9159 
9146 
9145 

97  24  58 
81    0  29 
44    1  59 
55  55  36 

9336 
9157 
9146 
9143 

99  10    5 
82  50    2 
45  51  48 
54    5  43 

9335 
9155 
9144 
9141 

100  55  14 
84  39  38 
47  41  40 
52  15  47 

9333  ' 

9153 

9143 

9141 

t 

14 

1 

Pollux 
Regulus 

W. 
W. 

93  47  51 
56  51  19 

9155 
9143 

95  37  27 
58  41  12 

9157 
9145 

97  27    0 
60  31    3 

9159 
9147 

99  16  29 
62  20  51 

91133 
9150 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

la 

SUr*ii  Nam^ 

and 

Poeition. 

Midnight. 

P.L. 
of 

Ditr. 

3199 
974» 
9714 

XVii. 

P.L. 

of 
Diff. 

xvnpi 

P.L. 

of 
Diff. 

XXP». 

1 

P.L. 

of    ; 

Diff. 

1 

4 

1 

Sun 

Pollux 

Regulus 

W. 

E. 

E. 

29    4  56 
38  18    7 
75    3    3 

30  32  39 
36  42  31 
73  26  42 

3107 
2749 
9706 

O           /         // 

32    0  40 
35    6  47 
71  50  10 

3093 
9737 
9697 

O           /        /' 

33  28  59 
33  30  56 
70  13  26 

3079 
9739 
9688 

*> 

4 

5 

Suif 

Pollux 

Regulus 

W. 

E. 

E. 

40  54  35 
25  30  18 
G2    6  49 

3016 
3719 
9644 

42  24  28 
23  54    3 
60  28  54 

3004 
9730 
9635 

43  54  36 
22  17  50 
58  50  47 

9993 
9794 
9696 

45  24  58 
20  41  42 
57  12  28 

9961 
9731 

9617 

1 

6 

Sun 

ReguIuR 

Spica 

w. 

E. 
E. 

53    0  21 

48  57  47 

103    1     0 

S095 
9573 
9574 

54  32    8 

47  18  14 

101  21  29 

9915 
9563 
9565 

56    4    8 
45  38  28 
99  41  46 

9904 
9553 
9556 

57  36  22 

43  58  29 
98    1  50 

1 
9899 
9545  , 
9546 

7 

Suif 
Mars 
Regulus 
Spica 

W. 
W. 
Lt 
E. 

65  21    4 
21  29  49 
35  a5  26 
89  38  54 

9838 
9799 
9499 
9499 

66  54  42 
23    5  51 
33  54  11 
87  57  39 

9898 
9716 
9489 
9489 

68  28  34 
24  42  10 
32  12  43 
86  16  11 

9817 
9703 
9480 
9480 

70    2  40 
26  18  46 
30  31    2 
84  34  29 

3806  ' 
9600 
9471   1 
9470 

.    8 

1 

Sun 
Mara 
Regulus 
Spica 

W. 
W. 
E. 
E. 

77  56  40 
34  25  50 
21  59  26 
76    2  37 

9753 
9633 
9497 
9499 

79  32  10 
36    4    2 
20  \6  30 
74  19  34 

9749 
9631 
9419 
9419 

81    7  54 
37  42  28 
18  33  23 
72  36  17 

9739 
9610 
9419 
9403 

82  43  52 
39  21    9 
16  50    5 
70  52  46 

9790  1 
3599  ' 
9406 
9393 

9 

1 

Suw 
Mars 
Pollux 
Spica 

W. 
W. 
W. 
E. 

90  47  15 
47  38  16 
29  11  24 
62  11  44 

9669 
9546 
9393 
9346 

92  24  37 
49  18  25 
30  55    9 
60  26  51 

9658 
9536 
3378 
9336 

94    2  13 
50  58  48 
32  39  15 
58  41  44 

9649 
9535 
9364 
9397 

95  40    2 
52  39  26 
34  23  41 
56  56  24 

9638 
9516  ' 
S351 
9318 

10 

1 

Sun 

Mars 

Pollux 

Spica 

Antares 

W. 

VV. 

W. 

E. 

E. 

103  52  28 
61    6    0 
43  10  18 
48    6  29 
93  55  14 

9591 
9467 
9994 
9374 
9967 

105  31  36 
62  47  59 
44  56  27 
46  19  52 
92    8  26 

9589 

9458 
9384 
9367 
9958 

107  10  56 
64  30  11 
46  42  50 
44  33    4 
90  21  25 

9573 
9450 
9974 
9359 
9950 

108  50  28 
66  12  35 
48  29  28 
42  46    4 
88  34  12 

9565 
9-141 
9965 
9951 
9949 

11 

j 

1 
1 

Sun 

Mars 

Pollux 

Regulus 

Spica 

Antares 

W. 

W. 

W. 

W. 

E. 

E. 

117  10  55 
74  47  38 
57  25  56 
20  24    5 
as  48  21 
79  35  10 

9537 
9401 
9993 
9914 
2218 
9904 

118  51  31 

76  31  12 
59  13  50 
22  12  12 
32    0  20 

77  46  49 

9530 
9394 
3914 
9905 
9913 
9197 

120  32  16 
78  14  56 
61     1  m 
24    0  32 
30  12  12 
75  58  17 

3514 
3387 
3907 
3198 
9908 
9190 

122  13  10 
.  79  58  50 
62  50  13 
25  49    3 
28  23  57 
74    9  35 

9508 
9380 
9901 
9191 
9904 
9184 

12 

1 

1 

Sun 

Mars 

Pollux 

Regulus 

Antares 

W. 
W. 
W. 
W. 
E. 

130  39  28 
88  40  31 
71  53  54 
34  54     i 
65    3  58 

9486 
9353 
9173 
9163 
9159 

132  21     1 
90  25  13 
73  4i}    2 
36  43  25 
63  14  29 

9484 
9348 
9169 
9159 
9155 

134    2  37 
92  10    2 
75  32  16 
38  J}2  55 
61  24  53 

9489 
9345 
9166 
9155 
9151 

135  44  16 
9:i  54  56 
77  21  a5 
40  22  31 
59  35  12 

9480  ' 

9349* 

9169 

9151 

9148 

:  13 

4 

1 

Mars 
Pollux 
Regulus 
Antares 

W. 
W. 
W. 
E. 

102  40  25 
86  29  16 

49  31  35 

50  25  50 

9333 
9153 
9141 
9139 

104  25  37 
88  18  55 
51  21  31 
48  35  51 

9339 
9153 
9141 
9139 

106  10  50 
90    8  34 
53  11  27 
46  45  52 

9339 
9153 
9141 
9139 

107  56    3 
91  58  13 
55    1  24 
44  55  53 

9333 
9153 
9149 
9139 

14 

Pollux 
Regulus 

W. 
W. 

101    5  54 
64  .10  34 

9165 
9153 

102  55  14 
66    0  12 

9170 
9157 

104  44  27 
67  49  44 

9174 
9161 

106  33  33 

69  39  10 

• 

9180 
9167 
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GREENWICH  MEAN  TIME. 

1 

i 

1 

LUNAR  DISTANCES. 

1 

2a 

star's  Name 

P.L 

P.L. 

PL. 

P.L.   , 

^1 

and 

Noon. 

of 

IIP- 

of 

Vli». 

of 

IXl». 

of 

14 

Poaltion. 

Diff. 

Dlff. 

Diff. 

Diir. 

An  tares 

E. 

O          /        1' 

43    5  54 

SI41 

* 

Oil' 

41  15  57 

9143 

O          /         /• 

39  26    4 

9145 

37  36  14 

1 

9149 

• 

a  Aquilas 

E. 

96  49  36 

3805 

95  15  14 

98ai 

93  40  50 

9809 

92    6  25 

9803   , 

Jupiter 

E. 

103    3  30 

9159 

100  13  50 

9153 

98  24  12 

9155 

,.  96  34  37 

9150   1 

15 

ReguluB 

W. 

71  28  28 

9173 

73  17  38 

9178 

75    6  38 

9185 

76  55  28 

1 
9199 

Spica 

W. 

17  33  32 

9919 

19  21  42 

9911 

21     9  53 

9913 

22  58    1 

9916 

Antai-es 

E. 

28  28  26 

9170 

26  39  14 

9177 

24  50  12 

9184 

23     1  20 

9190 

■ 

a  Aquilce 

E. 

84  15  25 

9835 

82  41  42 

9846 

81    8  14 

9859 

79  35    3 

9875   -■ 

Jupiter 

E. 

87  28    3 

9180 

85  39    5 

9186 

83  50  17 

9193 

82    1  39 

9900   • 

m 

Regulus 

W. 

85  56  45 

9S»5 

87  44  20 

9945 

89  31  40 

9956 

91  18  44 

1 

i 
9968 

Spica 

W. 

31  56  58 

9949 

[^  44  14 

9357 

35  31   17 

9966 

37  18    6 

9977 

a  Aquilee 

E. 

71  54  45 

9978 

70  24    5 

3005 

68  53  58 

3031 

67  24  27 

3066 

Jupiter 

E. 

73    1  20 

2943 

71  13  56 

9953 

69  26  47 

9064 

67  39  54 

9974 

1 

17 

Regulus 

W. 

100    9  45 

9^99 

101  55    2 

9343 

103  39  59 

9357 

105  24  36 

3371 

Spica 

W. 

46    8    8 

9335 

47  53  16 

9349 

49  38    4 

9369 

51  22  2A 

S376 

Jupiter 

E. 

58  49  53 

9336 

57    4  36 

9349 

55  19  48 

9363 

53  35  20 

9378 

a  Aquilae 

E. 

60    7  36 

3365 

58  42  43 

3313 

57  18  47 

3366 

55  55  .52 

3493 

Foiiialhaut 

E. 

82  35  32 

9675 

80  58  18 

9699 

79  21  28 

9710 

77  45    2 

9799 

a  Pegasi 

E. 

104  15  40 

9591 

102  34  56 

9539 

100  54  27 

9543 

99  14  14 

9556 

Saturn 

E. 

111  39  47 

9378 

109  55  40 

9391 

108  11  52 

9405 

106  28  24 

9418 

i 
1 

>  18 

Spica 

W. 

59  59  51 

9450 

61  42  15 

9465 

63  24  17 

9481 

65    5  .57 

9497  ! 

Antares 

W. 

14    6  26 

9444 

15  48  58 

9460 

17  31     7 

9476 

19  12  .54 

9499  , 

Jupiter 
a  Aquilce 

E. 

44  58  12 

9451 

43  15  50 

9467 

41  3:3  51 

9483 

39  52  14 

9499 

E. 

49  18  53 

3789 

48    3  32 

3879 

46  49  44 

3970 

45  37  35 

4077 

Fomaihaut 

E. 

69  49  32 

9839 

68  15  55 

9864 

66  42  50 

9891 

65  10  19 

9919  ; 

a  Pegasi 

E. 

90  57  40 

9696 

89  19  21 

9649 

87  41  23 

9658 

86    3  47 

9675 

Saturn 

E. 

97  56    5 

9499 

96  14  41 

9507 

94  33  38 

9593 

92  52  57 

9540 

1 

19 

Spica 

W. 

73  28  42 

9577 

75    8    8 

9594 

76  47  11 

9610 

78  25  52 

1 
9697  1 

Antares 

W. 

27  36  12 

9573 

29  15  44 

9590 

30  54  53 

9606 

32  33  40 

9693 

Jupiter 

E. 

31  29  43 

9580 

29  50  20 

9596 

28  11  20 

9619 

26  32  42 

9099  , 

Fomaihaut 

E. 

57  37    1 

3077 

56    8  23 

3113 

54  40  29 

3159 

.53  13  22 

3199  ' 

a  Pegasi 

E. 

78     1  32 

9765 

76  26  18 

9783 

74  51  28 

9809 

73  17    3 

9893 

Saturn 

E. 

84  35  10 

9691 

82  56  44 

9638 

81  18  41 

9G55 

79  41     1 

9679  1 

Venus 

E. 

97  17    2 

9958 

95  45  57 

9976 

94  15  14 

9994 

92  44  54 

3019  ^ 

;qo 

Spica 

W. 

86  33  46 

9707 

88  10  16 

9793 

89  46  25 

9739 

91  22  13 

9754  ' 

1 

1 

Antares 

W. 

40  42    3 

9703 

42  18  39 

9719 

43  54  54 

9735 

45  30  48 

9750  ' 

Fomalliaut 

E. 

46  10  40 

3134 

44  49    2 

3499 

43  28  29 

3555 

42    9    6 

3693  1 

a  Pegasi 

E. 

65  31  36 

9997 

63  59  51 

2949 

62  28  34 

9971 

60  57  45 

9994 

Saturn 

E. 

71  38  14 

9754 

70    2  46 

9771 

68  27  40 

9788 

m  52  56 

9803 

Venus 

E. 

85  18  49 

3109 

83  50  42 

3190 

82  22  .57 

3138 

80  .55  33 

3156 

a  Arietis 

E. 

107  18  32 

9721 

105  42  20 

9737 

104    6  29 

9759 

102  30  58 

9767  \ 

Sun 

E. 

130  27  36 

3069 

128  58  48 

3085 

127  30  20 

3101 

126    2  11 

3116  1 

21 

Antares 

W. 

53  25  18 

9894 

54  59  15 

9838 

56  32  53 

9859 

58    6  14 

1 
9865  ' 

1 

a  Pegasi 

E. 

53  30  59 

3117 

52    3  10 

3143 

50  35  5:{ 

3171 

49    9    9 

3900 

Saturn 

E. 

59    4  22 

9881 

57  31  39 

9897 

55  59  16 

9919 

54  27  12 

9996 

Venus 

E. 

73  43  44 

3910 

72  18  22 

3956 

70  53  19 

3979 

69  28  35 

3987 

a  Arietis 

E. 

94  38  18 

9840 

93    4  42 

9855 

91  31  25 

9868 

89  58  25 

9882 

1 

XVI. 
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GREjy^WIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

t 

t 

• 

i4 

Star's  Name 

P.L. 

P.L 

P.L. 

P.L, 

H 

aiid 

Midnight. 

of 

xvi». 

of 

XVIIIh. 

of 

XXIh. 

of 

14 

Position. 

• 

Diff. 

DifT. 

Diff 

Diff. 

Antares 

E. 

35  46  ^ 

2159 

33  56  49 

2156 

32    7  14 

2160 

O          i        n 

30  17  46 

2165 

a  Aquilee 

E. 

90  38    1 

9606 

88  57  41 

2811 

87  23  27 

9817 

85  49  21 

2895 

Jupiter 

E. 

94  45    7 

2109 

92  55  42 

2165 

91    6  22 

2170 

89  17    9 

2174 

15 

Regulus 

W. 

78  44    8 

2199 

80  32  37 

2908 

82  20  53 

2216 

84    8  56 

2996 

Spica 

W. 

24  46    5 

2&»0 

26  34    2 

9296 

28  21  51 

9933 

30    9  30 

9240 

Antares 

E. 

21  12  38 

2196 

19  24    8 

9206 

17  35  50 

2915 

15  47  45 

2295 

a  Aquilse 

E. 

78    2  12 

2691 

76  29  42 

9910 

74  57  36 

9931 

73  25  56 

2954 

Jupiter 

E. 

80  13  11 

9307 

78  24  54 

2916 

76  36  5b 

2994 

74  48  58 

2933 

16 

Re^ulus 

W. 

93    5  31 

2979 

94  52    1 

9991 

96  38  14 

9303 

98  24    9 

2316 

1 

Spica 

W. 

39    4  39 

9287 

40  50  57 

2299 

42  36  58 

9311 

44  22  42 

2393 

a  Aquilee 

E. 

&5  55  36 

3100 

64  27  26 

3137 

63    0    1 

3176 

61  a3  23 

3919 

Jupiter 

E. 

65  53  17 

9286 

64    6  57 

2396 

62  20  54 

9310 

60  35    9 

2333 

17 

Regulus 

W. 

107    8  53 

2385 

108  52  49 

2400 

110  36  24 

2415 

112  19  37 

2431 

Spica 

W. 

53    6  42 

-2390 

54  50  31 

2405 

56  33  59 

2419 

58  17    6 

2435 

Jupiter 
a  Aquilfe 

E. 

51  51  13 

9391 

50    7  26 

2406 

48  24    0 

2421 

46  40  55 

2436 

E. 

54  34    2 

3484 

53  13  20 

3551 

51  53  52 

3692 

50  35  41 

3699 

FomaUiaut 

E. 

76    9    1 

2749 

74  33  26 

2770 

72  58  19 

2792 

71  23  40 

2815 

a  Pegasi 

E. 

97  34  18 

2569 

95  54  40 

2589 

94  15  20 

2596 

92  36  20 

2611 

Saturn 

E. 

104  45  15 

2432 

103    2  26 

2447 

101  19  58 

2469 

99  37  51 

2477 

18 

Spica 

W. 

m  47  15 

2519 

68  28  11 

2599 

70    8  44 

2545 

71  48  54 

2561 

Antares 

W, 

20  54  19 

2508 

22  35  21 

9524 

24  16    1 

2540 

25  56  18 

2557 

Jupiter 

E. 

38  10  59 

2515 

36  30    6 

9531 

34  49  36 

2547 

33    9  28 

2564 

a  Aquilffi 

E. 

44  27  11 

4194 

43  18  39 

4391 

42  12    6 

4460 

41    7  39 

4614 

Fomalhaut 

E. 

63  38  24 

9947 

62    7    5 

9977 

60  36  24 

3009 

59    6  22 

3042 

a  Pegasi 

E. 

84  26  33 

9699 

82  49  42 

9710 

81  13  15 

2797 

79  37  11 

2746 

Saturn 

E. 

91  12  39 

2556 

89  32  43 

2572 

87  53    9 

9568 

86  13  58 

9605   . 

19 

Spica 

W. 

80    4  10 

9643 

81  42    6 

2659 

83  19  41 

2675 

84  56  54 

2691 

Antares 

W. 

34  12    4 

2639 

35  50    6 

2655 

37  27  47 

2671 

39    5    6 

2687 

Jupiter 

E. 

24  54  26 

9645 

23  16  32 

2661 

21  39    0 

9678 

20    1  50 

2693 

Fomalhaut 

E. 

51  47    3 

3235 

50  21  35 

3980 

48  57    0 

3398 

47  33  21 

3379 

a  Pegasi 

E. 

71  43    5 

9843 

70    9  33 

9863 

68  36  27 

9884 

67    3  48 

S905 

Saturn 

E. 

78    3  43 

9688 

76  26  47 

2705 

74  50  14 

2729 

73  14    3 

2738  1 

Venus 

E. 

91  14  56 

3030 

89  45  21 

3048 

88  16    8 

3067 

86  47  18 

3084  1 

20 

Spica 

W. 

92  57  41 

2769 

94  32  49 

9785 

96    737 

9800 

97  42    5 

2814 

Antares 

W. 

47    6  21 

2766 

48  41  34 

9780 

50  16  28 

9795 

51  51    2 

2809 

Fomalliaut 

E. 

40  50  56 

3696 

39  34    5 

3777 

38  18  39 

3864 

37    4  43 

3960 

a  Pegasi 

E. 

59  27  25 

3018 

57  57  34 

3041 

56  28  12 

3065 

54  59  20 

3091 

Saturn 

E. 

65  18  32 

2819 

63  44  29 

263b 

(1Q  10  47 

9851 

60  37  25 

2866 

Venus 

E. 

79  28  31 

3173 

78    1  49 

3169 

76  35  27 

3907 

75    9  26 

3293 

a  Arietis 

E. 

100  55  47 

2789 

99  20  56 

2797 

97  46  24 

2812 

96  12  12 

9896 

SUK 

E. 

124  34  21 

3132 

123    6  50 

3146 

121  39  38 

3163 

120  12  44 

3178 

1 

21 

Antares 

W. 

59  39  18 

2876 

61  12    5 

9691 

62  44  36 

2903 

64  16  51 

1 
2915 

a  Pegasi 

E. 

47  43    0 

3230 

46  17  26 

3961 

44  52  29 

3994 

43  28  10 

3398 

Saturn 

E. 

52  55  26 

2940 

51  23  58 

9955 

49  52  49 

2969 

48  21  57 

9982 

Venus 

E. 

68    4    8 

3302 

66  39  59 

'    3318 

65  16    8 

3332 

63  52  34 

3346 

a  Arietis 

E. 

88  25  43 

2894 

86  53  17 

9907 

85  21    7 

9990 

83  49  13 

2931 

90 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

-a 

Star's  Name 

• 

P.L. 

P.L. 

P.L. 

P.L. 

'Sg 

and 

Nooo. 

of 

nib* 

of 

VP». 

of 

IXfc. 

of 

1^ 

21 

PoBition. 

Biff. 

Biff. 

Biff. 

Biff. 

Sun 

E. 

o        /      // 

118  46    8 

3193 

O           /         /» 

117  19  50 

3S07 

0           /         // 

115  53  49 

3991 

114  28    5 

3996 

22 

Antares 

W. 

65  48  51 

9997 

67  20  36 

9938 

68  52    7 

9948 

70  23  25 

9959 

Saturn 

E. 

46  51  22 

9997 

45  21    5 

3009 

43  51    4 

3099 

42  21  19 

3036 

Venus 

E. 

62  29  16 

.1360 

61    6  14 

3374 

59  43  28 

3387 

58  20  57 

3400 

a  Arietis 

E. 

82  17  34 

9943 

80  46  10 

9954 

79  15    0 

9965 

77  44    4 

9977 

Sun 

E. 

107  23  26 

3300 

105  59  15 

3313 

104  35  18 

3394 

103  11  34 

3334 

23 

Antares 

W. 

77  56  48 

3004 

79  26  56 

3019 

80  .56  54 

3019 

82  26  43 

3096 

a  Aquil» 

W. 

37  38    5 

5404 

38  28  53 

5336 

39  21  34 

5193 

40  16    1 

5006 

Jupiter 

W. 

18  48    6 

3007 

20  18  10 

3015 

21  48    4 

3099 

23  17  50 

3099 

Saturn 

E. 

34  56  38 

3101 

33  28  30 

3114 

32    0  38 

3198 

30  33    2 

3143 

Venus 

E. 

51  31  53 

3400 

50  10  44 

3471 

48  -49  47 

3480 

47  29    1 

3491 

a  Arietis 

E. 

70  12  33 

3099 

68  42  48 

3031 

67  13  14 

3039 

65  43  50 

3046 

Sun 

E. 

96  15  53 

3383 

94  53  17 

3399 

93  30  51 

3390 

92    833 

3407 

24 

Antares 

W. 

89  53  52 

30&3 

91  22  59 

3056 

92  52    2 

3060 

94  21    0 

3064 

a  Aquils 

W. 

45  10  27 

4S85 

46  13    5 

4514 

47  16  45 

4448 

48  21  23 

4387 

Jupiter 

W. 

30  44  46 

3054 

32  13  52 

3059 

33  42  52 

3069 

35  11  48 

3065 

Venus 

E. 

40  47  57 

3538 

39  28  15 

3547 

38    8  43 

3556 

36  49  21 

3565 

a  Arietis 

E. 

58  18  50 

3076 

56  50  11 

3081 

55  21  38 

3086 

53  53  11 

3089 

Sun 

E. 

85  18  59 

3436 

83  57  23 

3440 

82  35  52 

3444 

81  14  25 

3447 

25 

a  AquilflB 

W. 

53  57    1 

4149 

55    6  16 

4110 

.56  16    8 

4073 

57  26  36 

4089 

Jupiter 

W. 

42  35  50 

3079 

44    4  34 

3079 

45  :»  18 

3071 

47    2    3 

3070 

Venus 

E. 

30  15     1 

3614 

28  56  42 

3695 

27  38  35 

3638 

26  20  42 

3609 

a  Arietis 

E. 

46  31  56 

3103 

45    3  50 

3105 

43  35  47 

3107 

42    7  46 

3108 

Sun 

E. 

74  27  55 

3456 

73    6  42 

3457 

71  45  30 

• 

3456 

70  24  17 

3456 

1  26 

a  Aquile 

W. 

63  26  34 

3899 

64  39  55 

3875 

65  53  40 

3853 

67    7  48 

3831 

Jupiter 

W. 

54  26  15 

3059 

55  55  15 

3056 

57  24  19 

3059 

.58  53  28 

3047 

Fonialhaut 

W. 

37  53  57 

4083 

39    4  15 

4016 

40  15  3i) 

3955 

41  28    3 

3899 

a  Arietis 

E. 

34  48    0 

3113 

33  20    6 

3114 

31  52  14 

3115 

30  24  23 

3117 

Sun 

E. 

63  37  54 

3446 

62  16  30 

3443 

60  55    2 

3439 

59  33  30 

3435 

27 

a  AquilflB 

W. 

73  23  44 

3736 

74  39  53 

3719 

75  56  20 

3704 

77  13    3 

3668 

Jupiter 

W. 

66  20  41 

3090 

67  50  29 

3014 

69  20  25 

3007 

70  50  29 

9909 

Foinalhaut 

W. 

47  42  57 

3678 

49    0    7 

3649 

50  17  56 

3609 

51  36  21 

3578 

a  Pegasi 

W. 

25  57  13 

4133 

27    6  43 

4019 

28  18    4 

3919 

29  31     5 

3830 

Sun 

E. 

52  44  32 

3409 

51  22  26 

3404 

50    0  14 

3397 

48  37  54 

3391 

28 

a  Aquilffi 

W. 

SS  40  32 

3691 

84  58  44 

3609 

86  17    9 

3507 

87  35  47 

3587 

Jupiter 

VV. 

78  23  13 

9959 

79  54  17 

9950 

81  U5  32 

9949 

82  56  58 

9933 

Fomalhant 

W. 

58  16  25 

3443 

59  37  53 

3490 

60  59  47 

3398 

62  22    6 

3376 

a  Pegasi 

W. 

Sa  55  55 

3515 

37  16    2 

3469 

38  37     1 

3497 

39  .58  47 

3388 

Saturn 

W. 

25  15  58 

3109 

26  44    5 

3089 

28  12  36 

3064 

29  41  30 

3047 

Sun 

E. 

41  44  17 

3354 

40  21    8 

3347 

38  57  51 

seod 

37  34  25 

3339 

29 

Jupiter 

W. 

90  37  11 

9883 

92    9  52 

9873 

93  42  46 

S809 

95  15  54 

9859 

Fomallmut 

W. 

69  19  38 

3979 

70  44  14 

3969 

72    9  10 

3945 

73  34  26 

3998 

a  Pegasi 

W. 

46  57  47 

3930 

48  23  21 

3904 

49  49  26 

3178 

51   16    I 

3154 

Saturn 

W. 

37  11    3 

9969 

r38  41  54 

9956 

40  13    2 

9949 

41  44  27 

9998 

Sun 

E. 

30  35    6 

3997 

29  10  51 

3990 

27  46  28 

3985 

26  21  59 

3981 

xvin. 
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1                                           GREENWICH  MEAN  TIME. 

LUNAR  DTRTANCES. 

- 

1 

!  « 

Star's  Nain 

e 

P.L. 

P.L. 

P.L. 

P.L. 

aud 

Midnii^ht. 

of 

XVh. 

of 

XVIUh. 

of 

XXIU. 

of 

21 

P<wiitiou. 

o 

Diff. 

• 

Diff. 

Diff. 

Dlft. 

Sun 

E. 

O             /          // 

113    2  38 

3949 

O          /         // 

111  37  27 

3963 

110  12  32 

3376 

o       /       // 

108  47  52 

3988 

22 

Antai-es 

W. 

71  54  29 

S960 

73  25  21 

9978 

74  56    1 

3987 

76  26  30 

9996 

Saturu 

E. 

40  51  51 

3049 

39  22  39 

3063 

37  53  43 

3074 

36  25    2 

3088 

Venus 

E. 

56  58  40 

3413 

55  36  38 

3495 

54  14  50 

3437 

52  53  15 

3448  1 

a  Arietis 

E. 

76  13  22 

.    9986 

74  42  52 

2996 

73  12  34 

3005 

71  42  28 

3014 

Sun 

E. 

101  48    2 

3J45 

100  24  43 

3355 

99    1  35 

3365 

97  38  39 

3374 

i  23 

Antares 

W. 

83  56  23 

3039 

85  25  56 

3038 

86  55  22 

3044 

88  24  40 

3049 

i 

a  Aquils 

W. 

41  12    5 

4950 

42    9  40 

4845 

43    8  39 

4750 

44    8  57 

4664 

f 

Jupiter 

W. 

24  47  27 

3035 

26  16  56 

3040 

27  46  19 

3046 

29  15  35 

dOM 

1 

Saturu 

E. 

29    5  44 

3156 

27  38  44 

3173 

26  12    2 

3190 

24  45  41 

3909 

I 

Venus 

E. 

46    8  27 

3501 

44  48    4 

3510 

43  27  51 

3590 

42    7  49 

3599 

1 

a  Arietis 

E, 

64  14  34 

3053 

62  45  27 

3059 

61  16  27 

3065 

59  47  35 

3071* 

Sun 

E. 

90*46  24 

3413 

89  24  22 

3490 

88    2  28 

3495 

86  40  40 

3431 

24 

Antares 

W. 

95  49  54 

3066 

97  18  45 

3068 

96  47  34 

3069 

100  16  21 

3071 

a  Aquilee 

W. 

49  26  56 

4333 

50  33  19 

4380 

51  40  30 

4333 

52  48  25 

4189 

Jupiter 

W. 

36  40  41 

3067 

38    9  31 

3069 

39  38  19 

3070 

41    7    5 

3071    > 

Venus 

E. 

35  30    9 

3574 

34  11     6 

3584 

32  52  14 

3583 

31  33  32 

3603   1 

a  Arietis 

E. 

52  24  48 

3093 

50  56  30 

3096 

49  28  15 

3099 

48    0    4 

3101 

Sun 

E. 

79  53    2 

3450 

78  31  42 

3453 

77  10  24 

3454 

75  49    9 

3455 

25 

a  Aquilie 

W. 

58  37  37 

4008 

59- 49    9 

3978 

61     1  10 

3950 

62  13  39 

3994 

Jupiter 

W. 

48  30  49 

3069 

49  59  36 

3067 

51  28  26 

3065 

52  57  19 

3063  ' 

Venus 

E. 

25    3    4 

3669 

23  45  44 

3668 

22  28  44 

3710 

21  12    8 

3738  j 

a  Arietis 

E. 

40  39  46 

3110 

39  11  48 

3110 

;^  43  51 

3111 

36  15  55 

3113  1 

Sun 

E. 

69    3    4 

3454 

67  41  49 

3454 

66  20  33 

3459 

64  59  15 

3449  i 

26 

a  Aquilfe 

W. 

68  22  18 

3810 

69  37  10 

3791 

70  52  22 

3779 

72    7  53 

3753 

Jupiter 

W. 

60  22  42 

3043 

61  52    2 

3038 

63  21  28 

3039 

64  51     1 

3036 

Fomalhaut 

W. 

42  41  24 

3848 

43  55  37 

3600 

45  10  39 

3756 

46  26  27 

3716 

a  Arietis 

E. 

28  56  34 

3119 

27  28  48 

3193 

26    1    5 

3196 

24  33  27 

3131 

Sun 

E. 

58  11  53 

3431 

56  50  11 

3436 

55  28  24 

3431 

54    6  31 

3415 

27 

a  Aquilse 

W. 

78  30    3 

3674 

79  47  18 

3660 

81    4  48 

3646 

82  22  33 

3633 

Jupiter 

W. 

72  20  43 

9993 

73  51    6 

9985 

75  21  38 

3977 

76  52  20 

9968 

Fomalhaut 

W. 

52  55  19 

3548 

54  14  50 

3519 

55  34  53 

3493 

56  55  25 

3468 

a  Pegasi 

W. 

30  45  36 

3759 

32    1  28 

3684 

33  18  32 

3633 

34  36  43 

35^ 

Sun 

E. 

47  15  27 

3384 

45  52  52 

3377 

44  30    9 

3369 

43    7  17 

3303 

28 

a  Aquilee 

W. 

88  54  36 

3576 

90  13  36 

3566 

91  32  47 

3558 

92  52    7 

3550 

Jupiter 

W. 

84  28  36 

9933 

86    0  26 

9913 

87  32  28 

3903 

89    4  43 

9893 

Fomalhaut 

W. 

63  44  50 

3355 

65    7  58 

X»5 

66  31  29 

3315 

67  55  2;^ 

3397 

a  Pegasi 

W. 

41  21  17 

3351 

42  44  29 

3319 

44    8  19 

3987 

45  32  46 

3958 

Satuni 

W. 

31  10  45 

3030 

32  40  21 

3014 

34  10  16 

9999 

35  40  30 

9984 

Sun 

E. 

36  10  50 

3394 

34  47    6 

3317 

33  23  14 

3310 

31  59  14 

3303 

29 

Jupiter 

W. 

96  49  15 

3841 

98  22  50 

9830 

99  56  39 

9819 

101  30  42 

9808 

Fomalhaut 

W, 

75    0    2 

3313 

76  25  57 

3197 

77  52  10 

3189 

79  18  41 

3168 

n  Pegasi 

W. 

52  43    5 

3139 

54  10  36 

3110 

55  38  34 

3089 

57    6  57 

3069 

Saturn 

W. 

43  16  10 

3915 

44  48  10 

9909 

46  20  26 

9889 

47  52  59 

9876 

Sun 

E. 

24  57  25 

3978 

23  32  48 

3976 

22    8    9 

3977 

20  43  31 

3981   . 
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JUNE,  1878. 


I. 


AT  GREENWICH  APPARENT  NOON. 


L 


1 

9 

« 

A 

.a 

<*» 

«a 

%* 

^ 

O 

O 

>) 

>t 

c3 

a 

P 

P 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 
Frid. 

Sat. 

Sun.  ' 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 

15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Right  Ascensiou. 


h      in       8 

4  36  53.14 
4  40  59.01 
4  45  5.25 

4  49  11.85 
4  53  18.78 

4  57  26.03 

5  1  33.57 
5  5  41.39 
5  9  49.45 

5  13  57.75 
5  18  6.26 
5  22  14.97 

5  26  23.83 
5  30  32.86 
5  34  42.03 

5  38  51.32 
5  43  0.70 
5  47  10.16 

5  51  19.67 
5  55  29.22 

5  59  38.80 

6  3  48.38 
6  7  57.92 
6  12  7.40 

6  16  16.82 
6  20  26.14 
6  24  35.33 

6  28  44.36 
6  32  53.20 
6  37  1.83 

6  41  10.23 


Diff.  for 
1  hour. 


ft 
0.236 

0.252 

0.267 

0.281 
0.295 
0.307 

0.319 
0.330 
0.340 

0.349 
0.358 
0.366 

0.373 
0.379 

0.384 

0.388 
0.392 
0.394 

0..397 
0.398 
0.398 

0.397 
0.396 
0.393 

0.390 
0.365 
0,379 

0.371 
0.363 
0.354 


10.344 


Apparent 
Declination. 


Diff.  for 
lliour. 


N.22  4  55.8 
22  12  51.2 
22  20  23.4 

22  27  32.1 
22  34  17.3 
22  40  38.7 

22  46  36.2 
22  52     9.8 

22  57  19.4 

23  2  4.7 
23  6  25.5 
23  10  22.1 

23  13  54.4 
23  17    2.0 

23  19  44.9 

23  22  3.3 
23  23  57.1 
23  25  26.2 

23  26  30.5 
23  27  9.9 
23  27  24.5 

23  27  14.3 
23  26  39.3 
23  25  39.4 

23  24  14:8 
23  22  25.4 
23  20  11.2 

23  17  32.4 
23  14  29.2 
23  11     1.5 

N.23    7    9.4 


+20.29 
19.32 
18.35 

17.37 
16.38 
15.39 

14.40 
13.40 
12.39 

11.38 

10.30 

9.35 

8.33 
7.31 

6.28 

5.26 
4.23 
3.20 

2.16 
1.13 

+  0.09 

-  0.94 
1.97 
3.00 

4.04 
5.07 
6.10 

7.12 
8.14 
9.16 

-10.17 


Semi- 
diameter. 


II 


5  48.29 
5  48.16 
5  48.04 

5  47.92 
5  47.80 
5  47.69 

5  47.58 
5  47.48 
5  47.38 

5  47.28 
5  47.19 
5  47.10 

5  47.02 
5  46.94 

5  46.86 

5  46.78 
5  46.7 1 
5  46.64 

5  46.57 
5  46.51 
5  46.45 

5  46.40 
5  46.35 
5  46.30 

5  46.26 
5  46.23 
5  46.20 

5  46.17 
5  46.15 
5  46.14 


15  46.13 


Sidereal 
Time 
of  the 
Semi- 
diameter 
passing 

the 
Merid. 

ian. 


68.42 
68.47 
68.52 

68.57 
68.62 
68.66 

68.70 
68.74 

68.78 

68.81 
68.84 
68.87 

68.90 
68.92 

68.94 

68.96 
68.97 
68.98 

68.98 
68.98 
68.98 

68.97 
68.96 
68.95 

68.93 
68.91 
68.89 

68.87 
68.84 
68.81 

68.78 


Equation  of 

Time, 

tobe 

tubtraeted 

ffom 


added,  to 

Apparent 

Time. 


m      H 

2  27.04 
2  17.75 
2    8.09 

1  58.08 
1  47.73 
137.06 

126.11 
1  14.89 
1    3.41 

0  51.70 
0  39.78 
0  27.67 

0  15.39 
0    2.96 


Difllfor 
1  hour. 


0    9:61 

0  22.30 
0  35.10 

0  47.97 

1  0.89 
1  13.84 
126.82 

1  39.81 

1  52.76 

2  5.64 

2  18.46 
2  31.19 
2  43.79 

2  56.22 

3  8.47 
3  20.51 


3  32.33  0.487 


ft 

0.379 
0.395 
0.410 

0.424 
0.438 
0.452 

0.462 
0.473 
0.483 

0.492 
0.501 
0.508 

0.515 
0.521 

0.526 

0.530 
O.SM 
0.537 

0.539 
0..540 
0.541 

0.540 
0.539 
0.536 

0.532 
0.527 
0.521 

0.514  ' 

0.506 

0.497 


KOTK.^Mean  Time  of  the  Semidiameter  paaaing  may  be  foond  by  subtracting  0'.19  ttcm  the  Sidereal  Time, 
•f  prefixed  to  the  hourly  change  of  declination  iudicatea  that  the  north  declinations  are  increasing. 
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AT  GREENWICH  MEAN  NOON. 

-Day  of  the  Week. 

■ 

1 
1 

THE  SUN'S 

• 

Eqostiou  of 

Time, 

tobe 

added  to 

Difflfor 
1  hour. 

Sidereal 

Time 

or 

KIght  Aacenaiou 

of 

Mean  Son. 

tubtracted 
from 
Mean 
Time. 

Apparent 
Right  AacensioD. 

Dltt.  for 
1  hour. 

Apparent 
DeoUnation.  - 

Diff.for 
Ihonr. 

Sat 

Sun. 

.  Mon. 

1 

2 
3 

h      m       a 

4  36  53.56 
4  40  59.41 
4  45    5.62 

10.235 
10.S51 
10.266 

N.22    4  56.7 
22  12  51.9 
22  20  24.0 

+20.29 
19.32 
18.^5 

m       8 

2  27.02 
2  17.73 
2    8.07 

a 
0.379 

0.395 

0.410 

h     m       a        1 

4  39  20.58 
4  43  17.14 
4  47  13.69 

Tues. 
Wed. 

Thur. 

4 
5 
6 

4  49  12.19 
4  53  19.10 
4  57  26.32 

10.280 
10.294 
10.306 

22  27  32.7 
22  34  17.8 
22  40  39.1 

17.37 
16.38 
15.39 

1  58.06 
1  47.71 
1  37.05 

0.424 
0.438 
0.452 

4  51   10.25 
4  55     6.81 
4  59     3.37 

Frid. 

Sat 

Sun. 

7 
8 
9 

5     1  33.83 
5     5  41.61 
5    9  49.64 

10.318 
10.329 
10.339 

22  46  36.6 
22  52  10.2 
22  57  19.6 

14.40 
13.40 
12.39 

1  26.10 
1  14.88 
1     3.40 

0.462 
0.473 
0.483 

5    2  59.93 
5     6  56.49 
5  10  53.04 

Mon. 

Tues. 

Wed. 

10 
11 
12 

5  13  57.91 
5  18    6.93 
5  22  15.06 

10.348 
10.357 
10.365 

23    2    4.8 
23    6  25.6 
23  10  22.2 

11.38 

10.36 

9.35 

0  51.69 
0  39.77 
0  27.66 

0.492 
0.501 
0.508 

5  14  49.60 
5  18  46.16 
5  22  42.72 

1 

Thur. 
Frid. 

13 
14 

5  26  23.89 
5  30  32.88 

10.372 
10.378 

23  13  54.4 
23  17     2.0 

8.33 
7.31 

0  15.39 
0    2.96 

0.515 
0.521 

5  26  39.28 
5  30  35.84 ' 

Sat 

15 

5  34  42.01 

10.383 

23  19  44.9 

6.28 

0    9.61 

0.526 

5  34  32.40 

1 

Sun. 
Mon. 

'  Tues. 

16 
17 
16 

5  38  51.26 
5  43    0.60 
5  47  10.03 

10.387 
10.391 
10.394 

23  22    3.3 
23  23  57.1 
23  25  26.2 

5.26 
4.23 
3.20 

0  22.30 
0  35.09 
0  47.96 

0.530 
0.534 
0.537 

5  38  28.96 
5  42  25.51 
5  46  22.07 

Wed. 
Thur. 
Frid. 

19 
20 
21 

5  51  19.51 
5  55  29.02 
5  59  38.56 

10.396 
10.397 
10.397 

23  26  30.5 
23  27     9.9 
23  27  24.5 

2.16 

1.13 

+  0.09 

1     0.88 
1  13.83 
1  26.81 

0.539 
0.540 
0.541 

5  50  18.63 
5  54  15.19 
5  58  11.75. 

Sat 
'  Sun. 

Mon. 

1 

22 
23 
24 

6    3  48.10 
6    7  57.60 
6  12    7.04 

10.396 
10.395 
10.392 

23  27  14.3 
23  26  39.3 
23  25  39.5 

-  0.94 
1.97 
3.00 

1  39.79 

1  52.74 

2  5.62 

0.540 
0.539 
0.536 

6    2    8.31 
6     6    4.86 
6  10     1.42 

Tues. 

Wed. 

,  Thur. 

25 
26 
27 

6  16  16.42 
6  20  25.71 
6  24  34.87 

10.389 
10.384 
10.378 

28  24  14.9 
23  22  25.6 
23  20  11.5 

4.04 
5.07 
6.10 

2  18.44 
2  31.17 
2  43.77 

0.532 
0.527 
0.521 

6  13  57.98 
6  17  54.54 
6  21  51.10 

Frid. 

Sat 

Sun. 

28 
29 

ao 

6  28  43.86 
6  32  52.66 
6  37     1.26 

10.370 
10.362 
10.353 

28  17  32.8 
23  14  29.6 
28  11     2.0 

7.12 
8.14 
9.16 

2  56.20 

3  8.44 
8  20.48 

0.514 
0.506 
0.497 

6  25  47.66 
6  29  44.22 
6  33  40.78 

Mon. 

31 

6  41     9.63 

10.343 

N.23    7  10.0 

-10.17 

3  32.30 

0.487 

6  37  37.33 

NOTE.- 

—  prafii 

-The 
:edto1 

genridiameterlbr  Me 
he  hourly  change  of 

an  Noon  m 
declinatioi 

Ay  be  aaaomed  the  ai 
t  indioatea  that  the  m 

ime  aa  thi 
>TthdeoU] 

ftt  for  Apparent  Noon, 
oationa  are  deoreaalng. 

DIff.  for  1  hoar. 
+9».8o65 
(Table  III.) 
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i                           AT  GREENWICH  MEAN  NOON. 

1 

1 

Day  of  the  Month. 

• 

•      'J 

PHE  SUN'S 

Lo^^arithui 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
1  honr. 

Mean  Time 

of 
Sidereal  Oh. 

• 

True  LONGITTTDE. 

Dlff.  for 
1  hour. 

LATITUDE. 

;i 

A' 

1 

2 
3 

152 
153 
154 

70  48  54.9 

71  46  23.3 

72  43  50.7 

48  23.0 
45  51.2 
43  18.1 

143"?! 
143.66 
143.62 

+0.52 
0.43 
0.33 

0.0062352 
.0062952 
.0063528 

+25.5 
24.5 
23.5 

h     m       e        i 

19  17  29.27 
19  13  33.36 
19    9  37.45 

4 
5 
6 

155 
156 
157 

73  41   17.1 

74  38  42.3 

75  36    6.3 

40  44.7 
38    9.7 
35  33.5 

143.56 
143.52 
143.48 

0.21 
+0.08 
-0.05 

.0064080 
.0064609 
.0065117 

22.5 
21.6 
20.8 

19     5  41.54 
19     1  45.63 

18  57  49.72 

1 

■  7 
8 
9 

158 
159 
160 

76  38  29.2 

77  30  51.2 

78  28  12.2 

32  56.2 
30  18.0 
27  38.8 

143.44 
143.40 
143.35 

0.17 
0.28 
0.38 

.0065605 
.0066074 
.0066524 

19.9 
19.1 
18.5 

18  53  53.81 
18  49  57.89 
18  46     1.98 

10 
11 
12 

161 
162 
163 

79  25  32.1 

80  22  51.0 

81  20    9.1 

24  58.5 
22  17.2 
19  35.1 

143.^1 
143.27 
143.24 

0.45 
0.49 
0.50 

.0066958 
.0067376 
.0067779 

17.8 
17.1 
16.5 

1 

18  42    6.07 
18  38  10.15 

18  34  14.23 

1 

13 
14 
15 

164 
165 
166 

82  17  26  4 

83  14  42.9 

84  11  58.8 

16  52.2 
14    8.6 
11  24.3 

143.20 
143.17 
143.15 

0.47 
0.41 
0.34 

.0068167 
.0068541 
.0068900 

15.9 
15.3 
14.7 

1 

18  30  18.32 
18  26  22.41 

18  22  26.49 

1 

16 
17 
18 

•167 
168 
169 

85  9  14.1 

86  6  29.0 

87  3  43.5 

8  39.4 
5  54.1 
3     8.4 

14.3.13 
143.11 
143.10 

0.25 
-0.13 
+0.01 

.0069245 
.0069578 
.0069896 

14.1 
13.6 
13.0 

1 

18  18  30.59 
18  14  34.67 1 
18  10  38.76 

19 
20 
21 

170 
171 

172 

88    0  57.6 

88  58  11.5 

89  55  25.2 

0  22.4 
57  36.1 
54  49.6 

143.08 
143.07 
143.07 

0.15 
0.28 
0.41 

.0070200 
.0070488 
.0070759 

12.3 
11.6 
10.9 

18    6  42.85 
18    2  46.93 
17  58  51,02 

22 
23 
24 

173 
174 
175 

90  52  38.9 

91  49  52.6 

92  47    6.2 

52     3.1 
49  16.6 
46  30.1 

143.07 
143.07 
143.06 

0.53 
0.62 
0.68 

.0071010 
.0071241 
.0071450 

10.0 
9.1 
8.3 

17  54  55.11 
17  50  59.20 
17  47     3.28 

25 
26 
27 

176 
177 

178 

93  44  19.8 

94  41  33.4 

95  38  47.0 

43  43.5 
40  56.9 
38  10.3 

143.06 
143.06 
143.06 

0.71 
0.71 
0.68 

.0071637 
.0071801 
.0071940 

7.4 
6.4 
5.3 

17  43    7.37 
17  39  11.46 
17  35  15.54 

i  28 

i  29 

30 

179 
180 
181 

96  36    0.6 

97  33  14.2 

98  30  27.7 

35  23.7 
32  37.1 
29  50.4 

14.3.06 
143.06 
143.06 

0.63 
0.55 
0.46 

.0072054 
.0072143 
.0072206 

4.2 
3.2 
2.1 

17  31  19.63 
17  27  23.72; 
17  23  27.81 

31 

182 

99  27  41.1 

27    3.6 

143.05 

+0.34 

0.0072242 

+  0.9 

17  19  31.90 

NOTX: A 

oorrMpoDdi  to  the  tru 

e  eqidiioz  of  th 

e  date,  A' t 

othenMoneq 

[uinoz  of  Jannar 

70*.a 

JUfL  for  1  hour. 
»9*.8296 
(Table  II )     j 
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GREENWICH  MEAN  TIME. 

1 

1 

1- 

THE  MOON'S 

• 
SEMIDIAMBTER. 

HORIZONTAI 

.   PARALLAX. 

MERIDIAN  PASSAGE. 

AOB. 

Noon. 

Midnight. 

Xoon. 

Diff.  for 
Ihour. 

Midnight. 

Diif.  for 
1  honr. 

Diff.  for 
1  hour. 

l^oon. 

1 

2 
3 

/         n 

15  29.4 
15  38.1 
15  46.2 

15  33.8 
15  42.2 
15  49.9 

56  44.3 

57  16.3 
57  45.9 

+J.37 
1.29 
1.17 

57     0.5 
57  31.4 
57  59.6 

+L34 
1.24 
1.10 

h     m 

0  18.3 

1  16.0 

2  13.8 

m 
2.37 

2.4  L 

2.38 

d 
1.4 

2.4 

3.4 

t 

6 

15  53.4 

15  59.5 

16  4.7 

15  56.6 

16  2.3 
16    6.9 

58  12.4 
58  35.1 
58  54.0 

1.03 
0.87 
0.70 

58  24.2 

58  45.1 

59  1.9 

0.95 
0.79 
0.62 

3  10.0 

4  3.5 
4  54.3 

2.28 
2.17 
2.07 

4.4 
5.4 
6.4 

7 
8 
9 

16    8.9 
16  11.6 
16  13.1 

16  10.3 
16  12.5 
16  13.3 

59    8.9 
59  19.4 
59  24.8 

0.53 

0.34 

■H).ll 

59  14.7 
59  22.8 
59  25.3 

0.44 
+0.23 
-0.02 

5  43.2 

6  31.3 

7  19.9 

2.01 
2.01 
2.06 

7.4 

8.4 
9.4 

10 
11 
12 

16  13.0 
16  10.9 
16    6.6 

16  12.2 
16    9.1 
16    3.9 

59  24.3 
59  16.7 
59     1.5 

-0.16 
0.47 
0.80 

59  21.4 
59  10.1 
58  50.9 

0.32 
0.^03 
0.96 

8  10.5 

9  3.8 
10    0.4 

2.17 
2.30 
2.43 

10.4 
11.4 
12.4 

13 
14 
15 

16    0.5 
15  52.3 
15  42.5 

15  56.5 
15  47.5 
15  37.2 

58  38.4 
58    8.2 
57  32.3 

1.18 
1.39 
1.58 

58  24.1 
57  50.8 
57  13.0 

1.26 
1.50 
1.64 

10  59.6 

11  59.6 

12  58.0 

2.50 
2.48 
2.37 

13.4 
14.4 
15.4 

16 
17 

18 

15  31.8 
15  21.0 
15  10.8 

15  26.4 
15  158 
15    6.2 

56  53.1 
56  13.4 
55  36.1 

1.66 
1.62 
1.47 

56  33.2 
55  54.3 
55  19.1 

1.66 
J. 56 
1.35 

13  53.0 

14  43.8 

15  30.0 

2.20 
2.01 
1.85 

16.4 
17.4 
18.4 

19 
20 
21 

15    2.0 
14  55.1 
14  50.7 

14  58.3 
14  52.6 
14  49.4 

55    3.7 
54  38.5 
54  22.1 

1.21 
0.87 
0.48 

54  50.1 
54  29.1 
54  17.5 

1.05 

0.69 

-0.27 

16  13.0 

16  53.6 

17  33.1 

1.73 
1.66 
1.63 

19.4 
20.4 
21.4 

!  22 
23 
24 

14  48.9 
14  49.9 
14  53.7 

14  49.0 
14  51.5 
14  56.6 

54  15.5 
54  19.3 
54  33.2 

-0.06 

+0.37 

0.78 

54  16.1 
54  25.0 
54  43.8 

+0.16 
0.58 
0.98 

18  12.5 

18  53.1 

19  35.9 

1.66 
1.73 
1.85 

22.4 
23.4 
24.4 

25 
26 
27 

15    0.1 

15    8.6 
15  18.8 

15    4.1 
15  13.5 
15  24.2 

54  56.6 

55  27.9 

56  5.2 

1.15 
1.44 
1.65 

55  11.4 

55  46.0 

56  25.4 

1.31 
1.56 
1.70 

20  22.1 

21  12.3 

22  6.7 

2.01 
2.18 
2.34 

25.4 
26.4 
27.4 

28 
29 
30 

15  29.9 
15  41.0 
15  51.5 

15  35.5 
15  46.5 
15  56.3 

56  46.0 

57  27.1 

58  5.6 

1.73 
1.68 
1.51 

57     6.7 

57  46.9 

58  23.0 

1.72 
1.61 
1.38 

23    4.2 

6 
0    3.1 

2.44 
2.45 

28.4 
29.4 
30.4 

31 
32 

16    0.5 
16    7.5 

16    4.3 
16  10.2 

58  88.7 

59  4.4 

1.24 
+0.80 

58  52.6 

59  14.0 

1.07 
+0.71 

1     1.3 
1  57.2 

2.38 
2.26 

1.0 
2.0 

• 

• 
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GREENWICH  MEAN  TIME. 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

i 

t 

Hour. 

Right  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
I'orlm. 

Hour. 

Right  Ascension. 

Diff. 
for  1  nj. 

Declination. 

Diff. 
forlm. 

SATURDAY:  1. 

M0NDA\:3. 

h    m      8 

8 

O           /           // 

// 

h    m      8 

a 

O          f           ti 

// 

0 

4  56  56.55 

3.4433 

N.27    2  20.9 

8.088 

0 

6  55  sail 

3.4643 

N.25  34  35.0 

5.757 

1 

4  59  23.24 

3.4465 

27    4  21.4 

1.939 

1 

6  58  20.89 

3.4618 

25  28  44.8 

5.915  1 

2 

5    1  50.13 

3.4498 

27    6  12.4 

1.771 

2 

7    0  48.52 

3.4593 

25  22  45.2 

6J)73  ! 

3 

5    4  17.22 

8.4531 

27    7  53.9 

1.613 

3 

7    3  15.99 

3.4564 

25  16  36.1 

6.830 

4 

5    6  44.50 

3.4563 

27    9  25.8 

1.453 

4 

7    5  43.29 

3.4537 

25  10  17.6 

6.387; 

5 

5    9  11.96 

2.4S91 

27  10  48.2 

1J393 

5 

7    8  10.43 

3.4508 

25    3  49,7 

6.548 

6 

5  11  39.59 

3.4618 

27  12    1.0 

1.133 

6 

7  10  37.39 

3.4478 

24  57  12.6 

6.096 

7 

5  14    7.38 

3.4645 

27  13    4.1 

0.971 

7 

7  13    4.17 

3.4448 

24  50  26J2 

6.850, 

8 

5  16  35.33 

3.4670 

27  13  57.5 

0.810 

8 

7  15  30.76 

3.4417 

24  43  30.6 

7.003  , 

9 

5  19    3.42 

3.4694 

27  14  41.3 

0.649 

9 

7  17  57.17 

3.4385 

24  36  25.8 

7.156 

10 

5  21  31.66 

3.4717 

27  15  15.4 

0.486 

10 

7  20  23.38 

3.4358 

24  29  11.9 

7.307 

11 

5  24    0.a3 

3.4738 

27  15  39.6 

0.333 

11 

7  22  49.39 

8.4318 

24  21  49.0 

7.457 

12 

5  26  28.52 

3.4758 

27  15  54.0 

-H).158 

12 

7  25  15.19 

8.4883 

24  14  17.1 

7.W7  ' 

13 

5  28  57.13 

3.4778 

27  15  58.6 

-0.005 

13 

7  27  40.78' 

3.4348 

24    6  36.2 

7.756  : 

14 

5  31  25.86 

3.4797 

27  15  53.4 

0.169 

14 

7  30    6.16, 

3.4313 

23  58  46.4 

7.903 

15 

5  33  54.69 

3.4813 

27  15  38.3 

0.334 

15 

7  32  31.a3 

3.4177 

23  50  47  JD 

8j049 

16 

5  36  23.62 

3.4838 

27  15  13.3 

0.499 

16 

7  34  56.28 

3.4139 

23  42  40.6 

8.195 

17 

5  38  52.6;^ 

3.4843 

27  14  38.4 

0.663 

17 

7  37  21.00, 

3.4101 

23  34  24.5 

8.340 

18 

5  41  21.72 

3.4855 

27  13  53.7 

0.638 

18 

7  39  45.49 

3.4063 

2;^  25  59.8 

8.483 

19 

5  43  50.89 

3.4867 

27  12  59.0 

0.994 

19 

7  42    9.75' 

8.4033 

23  17  26.5 

?  A£MI 

20 

5  46  20.12 

3.4876 

27  11  54.4 

1.160 

20 

7  44  3a77 

8.39b4 

23    8  44.7 

8.767 

21 

5  48  49.40 

3.4884 

27  10  39.8 

1.337 

21 

7  46  57.56 

8.3945 

22  59  54.4 

8.908 

22 

5  51  18.73 

3.4893 

27    9  15.2 

1.493 

22 

7  49  21.11 

3.3904 

22  50  55.7 

9iH7' 

23 

5  53  48.10 

3.4898 

N.27    7  40.7 

1.658 

23 

7  51  44.41 

8.3863 

N.22  41  48.7 

9.185 

su 

NDA^ 

Z  2. 

TUESDA 

Y  4. 

1 

0 

5  56  17.51 

8.4903 

N.27    5  56.2 

1.885 

0 

7  54    7.47] 

3.3893 

N.22  32  3a5 

9.333 

1 

5  58  46.94 

8.4907 

27    4    1.7 

1.993 

1 

7  56  30.28 

8.3781 

22  23  10.1 

9.458  ' 

2 

6    1  16.39 

3.4908 

27    1  57.2 

3.157 

2 

7  58  52.84 

8.3738 

22  13  38.5 

9.594  , 

3 

6    3  45.84 

3.4909 

26  59  428 

8.333 

3 

8    1  15.14 

3.3695 

22    3  58.8 

9.727 

4 

6    6  15.30 

8.4909 

26  57  18.4 

8.490 

4 

8    3  37.18 

8.3653 

21  54  11.2 

9.859  i 

5 

6    8  44.75 

3.4907 

26  54  44.0 

8.656 

5 

8    5  58.97 

8.3611 

21  44  15.7 

9JI91 

6 

6  11  14.19 

3.4904 

26  51  59.7 

3.833 

6 

8    8  20.51 

8.3568 

21  34  12.3 

10.193  ' 

7 

6  13  43.60 

3.4899 

26  49    5.4 

8.987 

7 

8  10  41.79 

8.3534 

21  24    1.1 

10.850  i 

8 

6  16  12.98 

3.4894 

26  46    1.2 

3.153 

8 

8  13    2.80 

8.3480 

21  13  42.3 

10.378 

9 

6  18  42.33 

8.4887 

26  42  47.0 

3.319 

9 

8  15  23.55 

8.3436 

21    3  15.8 

10.505 ; 

10 

6  21  1 1.63 

3.4879 

26  39  22.9 

3.484 

10 

8  17  44.03 

3.3393 

20  52  41.7 

10.630 

11 

6  23  40.88 

3.4870 

26  35  48.9 

3.649 

11 

8  20    4.25 

3.3348 

20  42    0.2 

10.753 

12 

6  26  10.07 

3.4859 

26  32    5.0 

3.814 

12 

8  22  24.21 

3.3304 

20  31  11.3 

10.876  1 

i   13 

6  28  39.19 

3.4847 

26  28  11.2 

3.978 

13 

8  24  43.90 

3.3359 

20  20  15.1 

10.997 

1  14 

6  31    8.23 

3.4834 

26  24    7.6 

4.143 

14 

8  27    3.32 

3.3815 

20    9  11.6 

11.117  ' 

15 

6  33  37.20 

8.4831 

26  19  54.1 

4.307 

15 

8  29  22.48 

8.3171 

19  58    1.0 

11.336 

16 

6  36    6.08 

3.4805 

26  15  30.8 

4.469 

16 

8  31  41.37 

8..3136 

19  46  43.3 

11.354  : 

17 

6  38  34.86 

3.4788 

26  10  57.8 

4.633 

17 

8  33  59.99 

8.3081 

19  35  18.5 

11.471 

18 

6  41    3.54 

3.4771 

26    6  15.0 

4.795 

18 

8  36  18.34 

8.3037 

19  23  46.8 

11.586 

1  19 

6  43  32.11 

3.4758 

26    1  22.4 

4.957 

19 

8  38  36.43 

8.8993 

19  12    8.2 
19    0  22.9 
18  48  30.9 

11.699 

1  20 

6  46    0.56 

3.4733 

25  56  20.2 

5.118 

20 

8  40  54.25 

3.3947 

I1.8U 

21 

6  48  28.90 

3.4713 

25  51    8.3 

5.378 

21 

8  43  11.80 

3.3903 

11.933 

!  22 

6  50  57.11 

3.4690 

25  45  46.8 

5.438 

22 

8  45  29.09 

8.3860 

18  36  32.3 

19.039  i 

23 

6  53  25.18 

3.4667 

25  40  15.7 

b.598 

23 

8  47  46.12 

8.3617 

18  24  27.1 

13140 

24 

6  55  53.11 

3.4643 

N.25  34  35.0 

5.757 

24 

8  50    2.89 

3.3773 

N.18  12  15.5 

18.947  \ 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  AsoensioD . 

Diff. 
for  1  m. 

Declination. 

Dffr. 

for  1  m. 

Hour. 

Aight  Ascension. 

Diff. 
for  1  m. 

Declination. 

Difl: 

for  1  m. 

WED 

NESI 

)AY  5. 

FRIDAY  7. 

h    m      « 

8 

O          /           // 

It 

h     m       B 

8 

O          1           II 

II 

0 

8  50    2.89 

Qjrm 

N.18  12  15.5 

12.347 

0 

10  35    2.84 

2.1194 

N.  6  47  43.7 

15.737 

1 

8  52  19.40 

3.2709 

17  59  57.5 

12.353 

1 

10  37    9.95 

2.1178 

6  31  58.3 

15.775 

2 

8  54  35.64 

S.2685 

17  47  33.2 

12.4.57 

2 

10  39  16.97 

3.1162 

6  16  10.7 

15.811 

3 

8  56  51.62 

•3.2642 

17  35    2.7 

12.559 

3 

10  41  23.89 

3.1146 

6    0  21.0 

15.846 

4 

8  59    7.34 

S.2599 

17  22  26.1 

13.660 

4 

10  43  30.72 

3.1133 

5  44  29.2 

15.881 

5 

9    1  22.81 

2.2557 

17    9  43.5 

13.760 

5 

10  45  37.47 

2.1118 

5  28  35.3 

15.914 

6 

9    3  38.02 

2.2514 

16  56  54.9 

13.859 

6 

10  47  44.14 

2.1105 

5  12  39.5 

15.945 

7 

9    5  52.98 

2.2472 

16  44    0.4 

13.957 

7 

10  49  50.73 

2.1093 

4  56  41.9 

15.974 

8 

9    8    7.69 

2.2490 

16  31    0.1 

13.053 

8 

10  51  57.26 

3.1089 

4  40  42.6 

16.003 

9 

9  10  22.14 

2.2388 

16  17  54.2 

13.146 

9 

10  54    3.72 

2.1072 

4  24  41.6 

16.030 

10 

9  12  36.35 

2.2347 

16    4  42.6 

13.240 

10 

10  56  10.12 

2.1063 

•     4    8  39.0 

16.056 

11 

9  14  50.31 

2J2307 

15  51  25.4 

13.333 

11 

10  58  16.47 

3.1054 

3  52  34.9 

16.080 

12 

9  17    4.03 

2.3267 

15  38    2.8 

13.421 

12 

11    0  22.77 

3.1046 

3  36  29.4 

16.103 

13 

9  19  17.51 

842327 

15  24  34.9 

13.510 

13 

11    2  29.02 

2.1039 

3  20  22.6 

16.194 

14 

9  21  30.75 

2.2187 

15  11     1.6 

13.598 

14 

11    4  35.24 

2.1033 

3    4  14.5 

16.144 

15 

9  23  43.76 

2.2148 

14  57  23.1 

13  684 

15 

11    6  41.42 

3.1037 

2  48    5.3 

16.169 

16 

9  25  56.53 

2.9110 

14  43  39.5 

13.769 

16 

11     8  47.57 

2.1023 

2  31  55.1 

16.179 

17 

9  28    9.08 

2.2079 

14  29  50.8 

13.852 

17 

11  10  53.70 

2.1020 

2  15  43.8 

16.196 

18 

9  30  21.40 

2.2035 

14  15  57.2 

13.934 

18 

11  12  59.81 

9.1018 

1  59  31.6 

16.910 

19 

9  32  33.50 

2.1998 

14    1  58.7 

14.015 

19 

11  15    5.91 

9.1016 

1  43  18.6 

16.999 

20 

9  34  45.38 

9.1961 

13  47  55.4 

14.093 

20 

11  17  12.00 

9.1014 

1  27    4.9 

16.234 

21 

9  m  57.03 

2.1924 

13  33  47.5 

14.170 

21 

11  19  18.08 

3.1014 

1  10  50.5 

16.245 

^ 

9  39    8.47 

2.1889 

13  19  35.0 

14.947 

22 

11  21  24.17 

9.1015 

0  54  ;35.5 

16.253 

2» 

9  41  19.70 
THI 

2.1854 

msD. 

N.13    5  17.9 
AT  6. 

14.323 

23 

11  23  30.26 
SAT 

9.1017 

URD. 

N.  0  38  20.1 
AYS. 

16.960 

0 

9  43  30.721 

2.1819 

N.12  50  56.3 

14.396 

0 

11  25  36.37 

9.1019 

N.  0  22    4.3 

16.966 

1 

9  45  41.53 

2.1786 

12  36  30.4 

14.467 

1 

11  27  42.49 

9.1033 

N.  0    5  48.2 

16.270 

2 

9  47  52.15 

2.1753 

12  22    0.2 

14.538 

2 

11  29  48.63 

9.1097 

S.  0  10  28.1 

16.973 

3 

9  50    2.57 

2.1720 

12    7  25.8 

.   14  607 

3 

11  31  54.81 

9.1039 

0  26  44.6 

16.975 

4 

9  52  12.79 

9.1688 

11  52  47.3 

14.675 

4 

11  34    1.02 

9.1038 

0  43    1.1 

16.275 

5 

9  54  22.83 

9.1657 

11  38    4.8 

14.742 

5 

11  36    7.27 

9.1045 

0  59  17.6 

16.274 

6 

9  56  32.68 

9.1627 

11  23  18.3 

14.807 

6 

11  38  13.56 

9.1053 

1  15  34.0 

16J371 

7 

9  58  42.35 

9.1597 

11    8  28.0 

14.870 

7 

11  40  19.90 

9.1061 

1  31  50.1 

16.266 

8 

10    0  51.84 

2.1567 

10  53  33.9 

14.933 

8 

11  42  26.29 

9.1071 

1  48    5.9 

16.261 

9 

10    3    1.15 

2.1538 

10  38  36.1 

14.993 

9 

11  44  32.75 

91083 

2    4  21.4 

16.954 

10 

10    5  10.29 

2.1510 

10  23  34.7 

15.052 

10 

11  46  39.27 

9.1093 

2  20  36.4 

16.245 

11 

10    7  19.27 

2.1483 

10    8  29.8 

15.111 

11 

11  48  45.86 

9.1104 

2  36  50.8 

16.234 

12 

10    9  28.09 

2.1457 

9  53  21.4 

15.168 

12 

11  50  52.52 

9.1117 

2  53    4.5 

16.223 

13 

10  11  36.75 

2.1430 

9  38    9.6 

15.333 

13 

11  52  59.26 

9.1131 

3    9  17.5 

16.310 

14 

10  13  45.26 

2.1405 

9  22  54.6 

15.276 

14 

11  55    6.09 

2.1146 

3  25  29.7 

16.196 

15 

10  15  53.61 

2.1380 

9    7  36.5 

15.328 

15 

11  57  13.01 

2.1161 

3  41  41.0 

16.180 

16 

10  18    1.82 

2.1357 

8  52  15.3 

15.379 

16 

1 1  59  20.02 

2.1177 

3  57  51.3 

16.103 

17 

10  20    9.89 

2.1334 

8  36  51.0 

15.429 

17 

12    1  27.13 

2.1194 

4  14    0.5 

16.143 

18 

10  22  17.83 

2.1312 

8  21  23.>- 

15.477 

18 

12    3  34.a5 

2.1213 

4  30    8.5 

16.133 

19 

10  24  25.64 

2.1290 

8    5  53.7 

15.594 

19 

12    5  41.68 

2.1932 

4  46  15.3 

16.103 

20 

10  26  33.31 

2.1268 

7  50  20.9 

15.569 

20 

12    7  49.13 

2.1931 

5    2  20.7 

16U)78 

21 

10  28  40.86 

2.1249 

7  31  45.4 

15.613 

21 

12    9  56.69 

9.1271 

5  18  24.7 

16.054 

22 

10  30  48.30 

2.1231 

7  19    7.3 

15.636 

22 

12  12    4.38 

2.1293 

5  34  27.2 

16.097 

23 

10  32  55.63 

2.1913 

7    3  26.7 

15.697 

23 

12  14  12.21 

2.1316 

5  50  28.0 

15.999  ' 

24 

10  35    2.84 

2.1194 

N.  6  47  43.7 

15.737 

24 

12  16  20.17 

-2.1338 

S.  6    6  27.1 

15.970  ; 
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VII. 


GREENWICH  MEAN  TIME. 


I 

u 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Right  Ascenflion. 


Diff. 
for  1  m. 


DeclinatioD. 


Diff. 
for  1  lu. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Qour. 


Ki{;ltt  A  sceuBiou. 


Diff. 
for  1  m. 


Declimition. 


SUNDAY  9. 


h     m      8 

8 

O         1          II 

0 

12  16  20.17 

3.1338 

S.  6    6  27.1 

1 

12  18  28.27 

3.1363 

6  22  24.4 

2 

12  20  36.52 

3.]3b7 

6  38  19.8 

3 

12  22  44.91 

3.H13 

6  54  13.3 

4 

12  24  53.46 

3.1438 

7  10    4.7 

5 

12  27    2.17 

3.1466 

7  25  53.9 

6 

12  29  11.05 

3.1494 

7  41  40.9 

7 

12  31  20.09 

3.I5S8 

7  57  25.5 

8 

12  3S  29.31 

3.1553 

8  13    7.7 

9 

12  35  38.71 

3.1583 

8  28  47.4 

10 

12  37  48.29 

3.1613 

8  44  24.4 

11 

12  39  58.06 

3.1644 

8  59  58.7 

12 

12  42    8.02 

3.1677 

9  15  302 

13 

12  44  18.18 

3.1710 

9  30  58.8 

14 

12  46  28.54 

3.1743 

9  46  24.4 

15 

12  48  39.10 

3.1777 

10    1  46.9 

IG 

12  50  49.87 

3.1813 

10  17    6.3 

17 

12.53    0.86 

3.1650 

10  32  22.4 

18 

12  55  12.07 

3.1887 

10  47  a5.i 

19 

12  57  23.50 

3.1934 

11    2  44.4 

20 

12  59  35.16 

3.1968 

11  17  50.1 

21 

13    1  47.04 

3.3000 

11  32  52.1 

22 

13    3  59.16 

3.3040 

11  47  50.4 

23 

13    6  11.52 

3.9081 

a  12    2  44.8 

MONDAY 


13  8 
13  10 
13  12 
13  15 
13  17 
13  19 
13  21 
13  23 
13  26 
13  28 
13  30 
13  32 
13  35 
13  37 
13  39 
13  42 
13  44 
13  46 
13  48 
13  51 
13  53 
13  55 

13  58 

14  0 
14  2 


24.131 

36.98 
50.08 

3.43 
17.0;3 
30.90 
45.03 
59.42 
14.09 
29.03 
44.25 
59.74 
15.51 
31.57 
47.91 

4.54 
21.46 
38.68 
56.19 
14.00 
32.11 
50.51 

9.22 
28.23 
47.55 


3.3133 
3.3163 
3.3304 
3.3346 
3.3389 
3.3333 
3J2377 
3.3433 
3.3467 
3.3513 
3.3559 
8.3605 
3.3658 
3.3700 
3.3748 
3.3796 
3.3845 
3.3894 
3.3943 
3.3993 
3.3043 
3J)098 
3.3143 
3.3194 
3.3345 


S. 


s. 


0. 

2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
4 
4 

■^ 

o 

5 
5 
5 
16 
6 
6 
6 
6 
7 
7 
7 


17 
32 
47 

1 

16 
30 
45 
59 
13 
27 
42 
56 

9 
23 
37 
51 

4 
18 
31 
44 
58 
11 
24 
37 


35.3 
21.8 

4.1 
42.2 
16.0 
45.4 
10.2 
30.4 
46.0 
56.7 

2.5 

3.4 
59.2 
49.8 
35.1 
15.0 
49.4 
18.3 
41.5 
58.9 
10.5 
16.1 
15.6 

9.0 


7  49  56.1 


15.970 
15.939 
15.907 
15.874 
15.838 
15.803 
15.763 
15.733 
15.683 
15.639 
15.594 
15.548 
15.501 
15.453 
15.401 
15.349 
15J896 
15.340 
15.183 
15.135 
15.06'! 
15.003 
14.939 
14.874 


14.808 
14.740 
14.670 
14.599 
14.537 
14.453 
14.375 
14.398 
14.319 
14.138 
14.056 
13.973 
13.887 
13.799 
13.710 
13.619 
13.537 
13.434 
13.338 
13.343 
13.143 
13.043 
13.941 
13.837 
13.733 


0 
1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


TUESDAY  11. 


h 

14 
14 
14 
14 


m 

2 
5 

7 
9 


14  12 
14  14 


14 
14 


16 
19 


14  21 
14  23 
14  26 
14  28 
14  31 
14  33 
14  35 
14  38 
14  40 
14  43 
14  45 
14  47 
14  50 
14  52 
14  55 
14  57 


47..55 

8 

3.3345 

S.17  49  56.1 

II 

13.733 

7.17 

3.33S6 

18    2  26S) 

13.696 

27.10 

3.3347 

18  15  11.2 

19.518 

47.34 

3.3399 

18  27  39.0 

13.406 

7.89 

3.3450 

18  40    0.2 

13.397 

28.74 

3J)501 

18  52  14.7 

13.184 

49.JJ0 

3.3553 

19    4  22.3 

13.068 

11.38 

3.3605 

19  16  23.0 

11.953 

a*}.16 

3.3606 

19  28  16.7 

11.836 

55.25 

3.3707 

19  40    3.3 

11.717 

17.()5 

3.3759 

19  51  42.7 

11.596 

40.36 

3.3811 

20    3  14.8 

11.474 

3.38 

3.3863 

20  14  39.6 

11.351 

26.71 

3  3914 

20  25  56J) 

11.385 

50.35 

3.3865 

20  37    6.6 

ujdsn 

14.29    3.4016 

20  48    8.6 

10.969 

38.54    3.4067 

20  59    2.9 

10.840 

3.09 

9.4117 

21    9  49.4 

10.708 

27.95 

3.4168 

21  20  27.9 

10.575 

53.11    3.4318 

21  30  58.4 

10.449 

18.56    3.4367 

21  41  20.9 

10w»7 

44 .3 1!   3.4317 

21  51  35.2 

10.168 

10.36:   3.4365 

22    1  41.2 

10.031 

36.69 

3.4413 

S.22  11  38.9 

9.891 

WEDNESDAY  12. 


15    0    3.31 

3.4461 

S.22 

15    2  30.22 

3.4508 

22 

15    4  57.41 

3.4556 

22 

15    7  24.89 

3.4603 

22 

15    9  52.64 

3.4648 

22 

15  12  20.66 

3.4693 

23 

15  14  48.95 

3.4738 

2:3 

15  17  17.51 

3.4763 

23 

15  19  46.3J3 

3.4834 

23 

15  22  15.40 

3.4^267 

23 

15  24  44.73 

3.4909 

23 

15  27  14.31 

3.4949 

23 

15  29  44.12 

3.4988 

24 

15  32  14.17 

3.5038 

24 

15  34  44.46 

3.5067 

24 

15  37  14.98 

3.5105 

24 

15  :39  45.72 

3.5141 

24 

15  42  16.67 

3J>177 

24 

15  44  47.84 

3.5311 

24 

15  47  19.21 

3.5344 

24 

15  49  50.77 

8.5377 

25 

15  52  22.53 

3.5306 

25 

15  54  54.47 

3.5338 

25 

15  57  26.59 

8.5368 

25 

15  59-58.89 

3J)397 

S.25 

21  28.1 
31  8.8 
40  41.0 
50  4.5 
19.2 
25.1 
17  22.1 
26  10.1 
49.1 
19.0 
39.7 
51.1 

5ai 

15  45.7 
23  28.9 
2.6 
2a7 
41.1 
52  45.91 
40.9 
26.01 
1.3 
19  26.6 
25  41.9 
31  47.2 


59 

8 


34 
43 
51 
59 
7 


31 
38 
45 


6 
13 


Di£ 
forlm.  I 


9.749 
9.607 
9.464 

9.318 
9.173 
9.034 
8.875 
8.785  I 
8.574  I 
8.«8  I 
8.368 
8.113  I 
7.955  I 
7.798 
7.641   I 
7.488  j 
7.331   I 
7.160  i 
6.998  • 
6.834  • 
6.670 
6.505  '' 
6.339  t 
6.179 
6JX>4 
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GREENWICH  MEAN  TIME. 

1 

• 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

y 

Hoar. 

RightABoenaion. 

Diff. 
for  1  m. 

Beolination. 

Diff. 
for  1  m- 

Hour. 

Right  Ascenaion. 

Diff. 
for  1  ni. 

Declination. 

Diff. 
for  Im. 

THU 

RSDJ 

lY   13. 

SATURDAY:  15. 

b    m      8 

« 

O          /          // 

/• 

h    m      a 

1      B 

1  ~  ^  o       '       " 

H 

0 

15  59  58.89 

8.5397 

S.25  31  47.2 

6.004 

0 

18    2  30.16 

8.5094 

S.  26  59  49.7 

8.309 

1 

16    2  31.35 

9.5433 

25  37  42.4 

5.636 

1 

18    5    0.60 

8.5053 

26  57  26.2 

9.473 

2 

16    5    3.96 

8.5448 

25  43  27.5 

5.667 

2 

18    7  30.79 

8.5011 

26  54  52.9 

8.637 

3 

16    7  36.73 

8J>473 

25  49    2.4 

5.497 

3 

18  10    0.73 

3.4967 

26  52    9.7 

8.601 

4 

16  10    9.64 

8.5496 

25  54  27.1 

5.326 

4 

18  12  30.40 

8.49-^ 

26  49  16.8 

^     9.963 

5 

16  12  42.68 

8.5517 

25  59  41.5 

5.155 

.5 

18  14  59.79 

8.4876 

26  46  14.3 

3.183 

6 

16  15  1.5.85 

8.5538 

26    4  45.7 

4.983 

6 

18  17  28.91 

3.4839 

26  43    2.1 

.^883 

7 

16  17  49.14 

8.5558 

26    9  39.5 

4.811 

7 

18  19  57.74 

8.4781 

26  39  40.4 

3.441 

8 

16  20  22.54 

8.5576 

26  14  23.0 

4.638 

8 

18  22  26.28 

8.4731 

26  36    9.2 

3.598 

9 

16  22  56.05 

8.5583 

26  18  56.1 

4.465 

9 

18  24  54.51 

8.4680 

26  32  28.6 

3.753 

10 

16  25  29.65 

8.5608 

26  23  18.8 

4.891 

10 

18  27  22.44 

3.4639 

26  28  38.6 

3.911 

11 

16  28    3.34 

3J)6ai 

26  27  31.0 

4.117 

11 

18  29  50.06 

8.4577 

26  24  39.3 

4.065 

12 

16  30  37.10 

8.5633 

26  31  32.8 

3JM9 

12 

18  32  17.36 

3.4583 

26  20  30.8 

4.818 

J3 

16  33  10.93 

8.5644 

26  35  24.1 

3.767 

13 

18  'M  44.34 

3.4468 

26  16  13.2 

4U)70 

14 

16  35  44.a3 

8.5654 

26  39    4.9 

3.593 

14 

18  37  10.98 

8.4413 

26  11  46.4 

4.589 

15 

16  38  18.78 

8.5668 

26  42  35.1 

3.416 

15 

18  39  37.29 

8.4357 

26    7  10.6 

4.678 

16 

16  40  52.77 

8.5668 

26  45  54.8 

3.840 

16 

18  42    3.26 

8.4899 

26    2  25.8 

4.880 

17 

16  43  26.80 

8.5674 

26  49    3.9 

3.063 

17 

18  44  28.88 

8.4841 

25  57  32.2 

4.967 

18 

16  46    0.86 

8.5676 

26  52    2.4 

8.887 

18 

18  46  54.16 

8.4163 

25  52  29.8 

5.113   . 

19 

16  48  ai.94 

8.5680 

26  54  50.3 

8.710 

19 

18  49  19.08 

8.4133 

25  47  18.7 

5.858  ! 

20 

16  51    9.02 

9Mao 

26  57  27.6 

8.534 

20 

18  51  43.64 

8.4068 

25  41  58.9 

5.408  1 

21 

16  53  43.10 

8.5679 

26  59  54.4 

9.358 

21 

18  54    7.a3 

8.4001 

25  36  30.5 

5.544 

22 

16  56  17.17 

8.5677 

27    2  10.6 

8.181 

22 

18  56  31.65 

8.3939 

25  30  53.6 

5.6a'> 

23 

16  58  51.22, 
FR 

8.5673 

WAY 

S.27    4  lai 
'  14. 

9.003 

23 

18  58  55.10 
SU] 

8.3877 

S.25  25    8.3 
r  16. 

5.884 

0 

17    1  25.25 

8J>668 

S.27    6  11.0 

1.887 

0 

19    1  18.17 

8.3813 

S.25  19  14.7 

5.968 

1 

17    3  59.24 

8.5661 

27    7  55.3 

1.650 

1 

19    3  40.86 

8.3750 

25  13  12.9 

6.099 

2 

17    6  33.18 

9.5659 

27    9  29.0 

1.474 

2 

19    6    3.17 

8.3686 

25    7    2.8 

6.836 

3 

17    9    7.07 

8.5643 

27  10  52JJ 

1.998 

3 

19    8  25.09 

8.3631 

25    0  44.5 

6J371 

4 

17  11  40.90 

8.5638 

27  12    4.8 

1.188 

4 

19  10  46.62 

8.3555 

24  54  18.2 

6.503 

5 

17  14  14.65 

8.5618 

27  13    6.8 

0JM6 

5 

19  13    7.75 

8.3489 

24  47  44.1 

6.633 

6 

17  16  48.32 

8.5604 

27  13  58.3 

0.770 

6 

19  15  28.49 

8.3433 

24  41    2.2 

6.763 

7 

17  19  21.90 

8.5588 

27  14  39.2 

0.594 

7 

19  17  48.83 

8.3356 

24  34  12.5 

6.893 

8 

17  21  55.38 

8.5570 

27  15    9.6 

0.490 

8 

19  20    8.76 

8.3388 

24  27  15.0 

7.033 

9 

17  24  28.74 

8.5550 

27  15  29.6 

0.946 

9 

19  22  28.29 

3.3331 

24  20    9.9 

7.148 

10 

17  27    1.98 

8.5530 

27  15  39.1 

-0.071 

10 

19  24  47.41 

8.3153 

24  12  57.3 

7.873 

11 

17  29  35.10 

iJ560d 

27  15  38.1 

40.103 

11 

19  27    6.13 

8.3086 

24    5  37.2 

7.396 

12 

17  32    8.09 

*8.5486 

27  15  26.7 

0.877 

12 

19  29  24.44 

3.3017 

23  58    9.8 

7.518 

13 

17  34  40.93 

8.5461 

27  15    4.9 

0.449 

13 

19  31  42.33 

8.3948 

23  50  35.1 

7.638 

14 

17  37  13.62 

8.5434 

27  14  32.8 

0.038 

14 

19  33  59.81 

3.3879 

23  42  53.2 

7.757 

15 

17  39  46.14 

8.5406 

27  13  50.3 

0  794 

15 

19  36  16.88 

8.8810 

23  35    4.2 

7.875 

16 

17  42  18.49 

8.5377 

27  12  57.5 

0.965 

16 

19  38  33.53 

8.3740 

23  27    8.2 

7.991 

17 

17  44  50.66 

8JV347 

27  11  54.5 

1.135 

17 

19  40  49.76 

3.8670 

23  19    5.3 

8.106 

18 

17  47  22.65 

8.5315 

27  10  41.3 

1.305 

18 

19  43    5.57 

8.3600 

23  10  55.5 

8.830 

19 

17  49  54.44 

8.5983 

27    9  17.9 

1.474 

19 

19  45  20.96 

3.8530 

23    2  38.9 

8.338 

20 

17  52  26.03 

8.5947 

27    7  44.4 

1.643 

20 

19  47  35.93 

8.3461 

22  54  15.7 

8.443 

21 

17  54  57.40 

8.5810 

27    6    0.7 

1.818 

21 

19  49  50.49 

3.8398 

22  45  45.9 

8.551 

22 

17  57  28.55 

8.5179 

27    4    7.0 

1.978 

22 

19  52    4.6:3 

8.3333 

22  37    9.6 

8.659 

23 

17  59  59.47 

8.5134 

27    2    3.3 

9.144 

23 

19  54  18.35 

8.8353 

22  28  26.8 

8.766 

24 

18    2  30.16 

8.^004 

S.26  59  49.7 

9.300 

24 

19  56  31.65 

8.3183 

S.22  19  37.7 

8.871 

100 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 


I  Hoar. 


Right  Ascension. 


Diff. 
for  1  ni. 


Declination. 


DiflF. 
for  1  ni. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


MONDAY  17. 


h     m      8 

8 

o 

0 

19  56  31.a5 

2.9189 

S.22 

] 

19  58  44.5;^ 

2.2119 

22 

2 

20    0  56.99 

9.2043 

22 

3 

20    3    9.03 

9.1979 

21 

4 

20    5  20.65 

9.1909 

21 

5 

20    7  31.85 

9.1639 

21 

6 

20    9  42.64 

9.1763 

21 

7 

20  11  5.^01 

9.1694 

21 

8 

20  14    2.97 

9.1625 

21 

9 

20  16  12.51 

2.1556 

20 

10 

20  18  21.64 

9.1487 

20 

11 

20  20  30.36 

9.1419 

20 

12 

20  22  38.67 

9.1351 

20 

]3 

20  24  46.57 

2.1283 

20 

14 

20  26  54.07 

2.1216 

20 

15 

20  29    1.16 

2.1 148 

19 

16 

20  31    7.85 

2.1082 

19 

17 

20  :33  14.14 

2.1016 

19 

18 

20  35  20.04 

9.0950 

19 

19 

20  37  25.54 

9.0884 

19 

20 

20  39  30.05 

2.0818 

19 

21 

20  41  35.36 

2.0753 

18 

22 

20  43  39.69 

9.0689 

18 

23 

20  45  43.63 

3.0695 

S.18 

II 

37.7 

42.3 

40.8 

33.2 

19.6 

0.0 

34.6 

3.4 

26.6 

44.2 

56.3 

2.9 

4.2 

0.2 

51.0 

3l).8 

17.6 

5:3.4 

24.2 

50.3 

11.7 

28.4 

40.5 


19 
10 

1 
52 
43 
34 
24 
15 

5 
55 
45 
36 
26 
16 

5 
55 
45 
34 
24 
13 

3 
52 
41 
30  48.1 


TUESDAY  18. 


20  47 
20  49 
20  51 
20  53 
20  55 

20  57 

21  0 


21 
21 
21 
21 


2 

4 
6 

8 


21  10 
21  12 
21  13 
21  15 
21  17 
21  19 
21  21 
21  23 
21  25 
21  27 
21  29 
21  31 
21  33 
21  35 


47.19 

50.37 

53.17 

55.60 

57.65 

59.34 

0.66 

1.62 

2.22 

2.47 

2.37 

1.92 

1.12 

59.98 

58.50 

56.69 

54.55 

52.08 

49.29 

46.18 

42.76 

39.02 

34.98 

30.63 

25.98 


S.0563 

3.0499 

3.0436 

9.0373 

2.0312 

2.0251 

2.0190 

2.0130 

2.0071 

2.0012 

1.9954 

1.9896 

1.9838 

1.9782 

1.9726 

1.9671 

1.9616 

1.9562 

1.9508 

1.9456 

1.9404 

1.9359 

1.9301 

I. 9250 

1.9200 


S.18 

18 
17 
17 
17 
17 
17 
17 
16 
16 
16 
16 
16 
15 
15 
15 
15 
15 
14 
14 
14 
14 
14 
13 
S.13 


19  51.4 
8  50.3 
57  44.9 
46  35.4 
a5  21.8 
24  4.1 
12  42.4 

1  16.8 

49  47.4 

38  14.3 

26  37.4 

14  56.9 
3  12.9 

51  25.4 

39  34.4 

27  40.1 

15  42.5 
3  41.7 

51  37.7 
39  30.6 
27  20.5 
15    7.4 

2  51.4 

50  32.6, 
38  11.0; 


II 

8.871 

8.974 

9.076 

9.177 

9.277 

9.375 

9.472 

9.567 

9.660 

9.752 

9.844 

9.934 

10.022 

10.110 

10.195 

10.978 

10.363 

10.445 

10..'i26 

10.604 

10.683 

10.760 

10.836 

10.909 


rioiir. 


Itiglit  Ascension. 


Diff. 
forlni, 


Declination. 


Diff. 
for  1  nj. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


10.982 

0 

11.054 

1 

11.124 

2 

11.193 

3 

11.261 

4 

11.328 

5 

11.394 

6 

11.458 

7 

11.521 

8 

11.583 

9 

11.645 

10 

11.704 

11 

11.763 

12 

11.821 

13 

11.877 

14 

11.932 

15 

11.987 

16 

12.040 

17 

12.092 

18 

12.143 

19 

19.193 

20 

19.949 

21 

19.290 

22 

12.337 

23 

13.383 

24 

WEDNESDAY  19. 


h      m     8 

8 

21  35  25.98 

1.9200 

21  37  21.03 

1.9153 

21  39  15.80 

1.9104 

21  41  10.28 

1.9057 

21  43    4.48 

1.9010 

21  44  .'»8.40 

1.6963 

21  46  52.04 

1.6917 

21  48  45.41 

1.8873 

21  50  38.52 

1.8830 

21  52  31.37 

1.8787 

21  54  23.96 

1.8744 

21  56  16.30 

1.8703 

21  58    8.;i8 

1.8660 

22    0    0.22 

1.8620 

22     1  51.82 

1.8:81 

22    3  43.19 

1.8549 

22    5  34.33 

1.8504 

22    7  25.24 

1.8466 

22    9  15.92 

1.8499 

22  11     6.39 

1.8393 

22  12  5(i.()4 

1.8357 

22  14  46.68 

1.8323 

22  16  36.52 

1.8090 

22  18  26.16 

1.8257 

S. 


O  / 

13  38 


1 


THURSDAY  20. 


22  20 
22  22 
22  23 
22  25 
22  27 
22  29 
22  31 
22  32 
22  34 
22  36 
22  38 
22  40 
22  41 
22  43 
22  45 
22  47 
22  49 
22  50 
22  52 
22  54 
22  56 
22  57 

22  59 

23  1 
23    3 


15.60 

1.8934 

4.85 

1.8193 

53.92 

1.8169 

42.80 

1.8139 

31.51 

1.8103 

20.04 

1.8074 

8.40 

1.8047 

56.60 

1.8020 

44.64 

1.7993 

32.52 

1.7967 

20.25 

1.7943 

7.84 

1.7920 

55.29 

1.7897 

42.60 

1.7874 

29.77 

1.7852 

16.82 

1.7832 

3.75 

1.7812 

50.56 

1.7799 

37.25 

1.7773 

23.83 

1.7755 

10.31 

1.7738 

56.69 

1.7799 

42.97 

1.7707 

29.17 

1.7699 

15.28 

1.7678 

S. 


S. 


II 
13.383 

13.428 

13.472 

13.514 

13.557 

19.508 

12.638 

12.677 

13.715 

12.;53 

13.788 

13.824 

13.858 

12.692 

13.925 

13.957 

13.988 

13.018 

13.047 

13.076 

13.103 

13.130 

13.157 

13.163 


8  30    5.2 

I3.9as 

8  16  52.2 

13.399 

8    3  37.7 

13.359 

7  50  21J) 

13.974 

7  37    4.8 

13.996 

7  23  46.4 

13.317 

7  10  26.8 

rj.a36 

6  57    6.1 

13^^54 

6  43  44.3 

13.373 

6  30  21.3 

13.392 

6  16  57.3 

13.406 

6    3  32.4 

13.433 

5  50    6.5 

13.439 

5  36  39.7 

13.453 

5  23  12.1 

13.4^ 

5    9  43.7 

13.480 

4  56  14.5 

13.499 

4  42  44.6 

13.505 

4  29  13.9 

13.517 

4  15  42.6 

13.596 

4    2  10.8 

13.535 

3  48  38.4 

13.544 

3  35    5.5' 

13.553 

3  21  32.1 

13.561 

3    7  58.2 

13.566 

1 

J 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

1 

Hoar. 

Righ  t  Aaoemiion. 

DJir. 

Tor  1  III. 

Decliimtion. 

Dim 

forlm. 

Hour. 

Right  Ascension. 

Diff. 
for  1  m. 

Declination. 

Dlff. 
forlm.  1 

1 

1 

FR 

IDAl 

'21. 

SUNDAY  23. 

[ 

b     m      a 

8 

O           /           // 

// 

"h     m      a 

8 

0      /      // 

// 

1     0 

23    3  15.28 

1.7678 

S.  3    7  58.2 

13.568 

0 

0  27  56.84 

1.7903 

N.  7  39    4.1 

13.146 

1 

23    5    1.31 

1.7665 

2  54  2:3.9 

13.574 

1 

0  29  44.33 

1.7927 

7  52  12.1 

13.121 

2 

23    6  47.26 

1.7653 

2  40  49.3 

13.579 

2 

0  31  31.9() 

1.7951 

8    5  18.6 

13.096 

3 

23    8  33.13 

1.7640 

2  27  14.4 

13J>84 

3 

0  a'3  19.74 

1.7976 

8  18  23.6 

13.070 

4 

23  10  18.94 

1.7630 

2  13  39.2 

13.588 

4 

0  35    7.r;7 

1.8001 

8  31  27.0 

13.043  ■ 

5 

23  12    4.69 

1.7610 

2    0    3.8 

13.599 

5 

0  J36  55.75 

1.8097 

8  44  28.7 

13.015  ! 

6 

23  13  50.37 

1.7609 

1  46  28. 1 

13.596 

6 

0  38  43.9i) 

1.8053 

8  57  28.8 

12.967 

7 

2;J  15  36.00 

1.7601 

1  32  52.3 

13.598 

7 

0  40  32.39 

1.8082 

9  10  27.2 

19.958 

8 

23  17  21.58 

1.7593 

1  19  16.4 

13.600 

8 

0  42  20.97 

1.8111 

9  23  23.8 

19.998  1 

9 

23  19    7.12 

1.7.%7 

1     5  40.3 

1.1.609 

9 

0  44    9.72 

1.8140 

9  36  18.5 

12.897 

10 

23  20  52.62 

1.7580 

0  52    4.2 

13.602 

10 

0  45  58.65 

1.8170 

9  49  11.4 

19.866 

11 

23  22  :)8.08 

1.7573 

0  38  28.1 

13.601 

11 

0  47  47.76 

1.8900 

10    2.  2.4 

19.833 

12 

2:3  24  23.50 

1.7568 

0  24  52.1 

13.600 

12 

0  49  37.05 

1.8931 

10  14  51.4 

19.800 

13 

2:3  26    8.90 

1.7565 

S.  0  11  16.1 

13.599 

13 

0  51  26.53 

1.8963 

10  27  38.4 

12.767  1 

.    14 

23  27  54.28 

1.7569 

N.  0    2  19.8 

13.597 

14 

0  53  16.21 

1.8997 

10  40  23.4 

12.733  1 

15 

23  29  3  ».65 

1.7.160 

0  15  55.5 

13.593 

15 

0  55    6.0J) 

1.8330 

10  53    6.4 

12.690 

16 

23  31  25.00 

1.7558 

0  29  31.0 

13.590 

16 

0  56  56.17 

1.8364 

11    5  47.3 

12.663 

17 

23  a3  10.34 

1.7557 

0  43    6.3 

13Ji87 

17 

0  58  46.46 

1.8399 

11  18  26.0 

12.696  ; 

;    18 

23  34  55.68 

1.7567 

0  56  41.4 

13.589 

18 

1     0  36.96 

1.8434 

11  31    2.4 

12.588' 

19 

2:)  36  41.02 

1.7567 

1  10  16.1 

13.576 

19 

1    2  27.'  7 

1.8471 

1 1  43  36.6 

12.551 

20 

23  38  26.:36 

1.7558 

1  23  50.5 

13.571 

20 

1    4  18.61 

1.8508 

11  56    8.5 

12.512 

21 

23  40  11.72 

1.7.^1 

1  37  24.6 

13.566 

21 

1    6    9.77 

1.8546 

12    8  38.0 

12.472 

22 

2:)  41  57.  l(^ 

1.7.164 

1  50  58.3 

*13.558 

22 

1     8     1.16 

1.8585 

12  21     5.1 

12.431 

23 

23  43  42.491 

1.7567 

N.  2    4  31.5 

13.549 

23 

1    9  52.7J^ 

1.8694 

N.12  33  2l>.7 

12.389 

SATl 

UKDJ 

LY22. 

MO 

NDAl 

r24. 

0 

23  45  27.90 

1.7571 

N.  2  18    4.2 

13.541 

0 

1  11  44.65 

1.8663 

N.12  45  51.8 

12.347 

1 

2J3  47  13.34 

1.7.J77 

2  31  36.4 

13.532 

1 

1  13  3().75 

1.8704 

12  58  11.3 

12.304 

2 

23  48  58.82 

1.7589 

2  45    8.0 

13.522 

2 

1  15  29.10 

1.8746 

13  10  28.3 

12.261 

3 

23  50  44.33 

1.7588 

2  58  39.1 

13.512 

3 

1  17  21.70 

1.8788 

13  22  42.() 

12.216 

4 

28  52  29.88 

1.7596 

3  12    9.5 

13.501 

4 

1  19  14.55 

1.8830 

13  34  54.2 

12.170 

5 

23  .54  15.48 

1.7605 

3  25  39.2 

13.489 

5 

1  21     7.66 

1.8874 

13  47    3.0 

12.123 

:  6 

2;)  5iy    1.14 

1.7614 

3  39    8.2 

13.477 

6 

1  23     1.04 

1.8918 

13  59    9.0 

12.076 

*     7 

23  57  46.85 

1.7683 

3  52  36.5 

13.465 

7 

1  24  54.68 

1.8962 

14  11  12.1 

12.027 

8 

23  59  32.62 

1.7633 

4    6    4.0 

13.451 

8 

1  26  48.59 

1.9007 

14  23  12.3 

11.978 

9 

0    1  18.45 

1.7744 

4  19  30.6 

13.437 

9 

1  28  42.77 

1.9053 

14  a5    9.5 

11.928 

10 

0    3    4.35 

1.7657 

4  e32  56.4 

13.422 

10 

1  30  37.2:3 

1.9101 

14  47    :3.7 

11.677 

11 

0    4  50.:« 

1.7670 

4  46  21.2 

13.406 

11 

1  32  31.98 

1.9148 

14  58  54.8 

11.895 

12 

0    6  36.3J) 

1.7683 

4  59  45.1 

13.390 

12 

1  34  27.01 

1.9196 

15  10  42.7 

11.772 

13 

0    8  22.53 

1.7697 

5  13    8.0 

1.3.373 

13 

1  36  22.3:3 

1.9244 

15  22  27.4 

11.718 

14 

0  10    8.75 

1.7712 

5  26  2{).9 

13..357 

14 

1  38  17.94 

1.9293 

15  34    8.9 

11.664 

15 

0  11  55.07 

1.7728 

5  3?)  50.8 

]3.:i39 

15 

1  40  13.85 

1.9343 

15  45  47.1 

11.608 

16 

0  13  41.49 

1.7745 

5  5.3  10.(i 

13.390 

16 

1  42  10.0(1 

1.9394 

15  57  21.9 

11.552: 

17 

0  15  28.01 

1.7769 

6    6  2f).2 

13.')00 

17 

1  44    6.58 

1.9445 

16    8  5:i.3 

11.-193 

1    18 

0  17  14.63 

1.7779 

6  19  46.6 

13.280 

18 

1  46    3.40 

1.9497 

16  20  21.1 

11.434 

i    19 

0  19     1.;^i 

1.7798 

6  :33    2.8 

13.259 

19 

1  48    0.54 

1.9549 

16  31  45.4 

11 J75  ' 

I  20 

0  20  4e.>i 

1.7818 

6  46  17.7 

13.238 

20 

1  4i)  57i)9 

1.9602 

16  43    6.1 

11.315 

21 

0  22  35.18 

1.7838 

6  59  31.4 

13.216 

21 

1  51  55.7(» 

1.9655 

16  54  23.2 

11.953 

22 

0  24  29.^7 

1.7H59 

7  12  43.7 

13.193 

22 

1  5:3  5:3.85 

1.9709 

17    5  ;36.5 

11.190 

23 

0  26    9.49 

1.7881 

7  25  54.6 

13.170 

23 

1  55  52.27 

1.9764 

17  16  46.0 

11.197 

24 

0  27  56.84 

1.7903 

N.  7  ;«>    4.1 

13.146 

24 

1  57  51.02 

1.9819 

N.17  27  51.7 

11.063 

"^ 

- 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Aflcension . 

Diff. 
for  1  ID. 

Beclioation. 

Diif. 
forlm. 

Soar. 

Right  Ascension. 

Diff. 
for  1  in. 

Declination. 

DilL 
forlm. 

TUI 

5SDA 

r  25. 

• 

THURSDAY:  27. 

h     m      s 

« 

• 

O          t          II 

II 

b     m       s 

H 

O          1          It 

If 

0 

1  57  51.02 

1.98J9 

N.17  27  51.7 

11.063 

0 

3  40    5.45 

9.9859 

N.24  42  41.5 

6.588 

1 

1  59  50.10 

1.9875 

17  38  53.5 

10.997 

1 

3  42  22.80 

9.9994 

24  49  13.1 

6.465  1 

2 

2    1  49.52 

1.9931 

17  49  51.3 

10.999 

2 

3  44  40.54 

9.9988 

24  55  37.3 

6.340 

3 

2    3  49.27 

1.9967 

18    0  45.0 

10.861 

3 

3  46  58.66 

2.3059 

25    1  53.9 

6.213 

4 

2    5  49.36 

2.0044 

18  11  34.6 

10.799 

4 

3  49  17.16 

9J115 

25    8    2.9 

6.066 

5 

2    7  49.80 

9.0102 

18  22  20.0 

10.799 

5 

3  51  36.04 

9J177 

25  14    4.2 

5.957  t 

6 

2    9  50.59 

9.0161 

18  33    1.3 

10.659 

6 

3  53  55.29 

9.3940 

25  19  57.7 

5.8S7  ' 

7 

2  11  51.73 

9.0919 

18  43  38.3 

10.580 

7 

3  56  14.92 

9.3309 

25  25  4.3.4 

5.696 

8 

2  13  53.22 

9.0978 

18  54  10.9 

10.506 

8 

3  58  34.91 

9m3363 

25  31  21.2 

6JX3 

9 

2  15  55.07 

9.0338 

19    4  39.0 

10.431 

9 

4    0  55.27 

9J3423 

25  36  51.0 

5.499 

10 

2  17  57.28 

9.0398 

19  15    2.6 

10.356 

10 

4    3  15.99 

2.3484 

25  42  12.7 

5.294 

11 

2  19  59.85 

9.0459 

19  25  21.7 

10.979 

11 

4    5  37.08 

9.3545 

25  47  26.3 

5.158 

12 

2  22    2.79 

9.0590 

19  35  36.1 

10.901 

12 

4    7  58.53 

9.3604 

25  52  31.7 

5.091   1 

13 

2  24    6.09 

9.0581 

19  45  45.8 

10.199 

13 

4  10  20.:53 

9.3669 

25  57  28.8 

4.88B 

14 

2  26    9.76 

9.0643 

19  55  50.8 

J0.049 

14 

4  12  42.47 

9.3719 

26    2  17.6 

4.742  , 

15 

2  28  13.81 

9.0706 

20    5  50.9 

9.961 

15 

4  15    4.96 

9J777 

26    6  57.f) 

4.601 

]6 

2  30  18.23 

9.0768 

20  15  46.1 

9.878 

16 

4  17  27.79 

9.:)834 

26  11  29.7 

4.4S9  1 

17 

2  32  23.02 

9.0830 

20  25  36.3 

9.795 

17 

4  19  50.96 

9.3890 

26  15  53.0 

4.316 

18 

2  34  28.19 

9.0893 

20  35  21.5 

9.711 

18 

4  22  14.47 

9.3945 

26  20    7.6 

4.171 

19 

2  36  33.74 

9.0957 

20  45     1.6 

9.694 

19 

4  24  38.30 

9.3999 

26  24  13.5 

4.09fi 

20 

2  38  39.68 

9.1099 

20  54  36.4 

9.537 

20 

4  27    2.45 

2.4053 

26  28  10.7 

3.880 

21 

2  40  46.00 

9.1086 

21    4    6.0 

9.448 

21 

4  29  26.93 

2.4106 

26  31  59.1 

3.739  ' 

22 

2  42  52.71 

9.1150 

21  13  30.2 

9..359 

22 

•    4  31  51.72 

2.4157 

26  35  38.6 

3.583 

23 

2  44  59.80 

9.1914 

N.21  22  49.1 

9.269 

23 

4  34  16.81 

2.4907 

N.26  39    9.1 

3.432  ; 

1 

WEDl 

STESD 

AT  26. 

FRIDAY 

^  28. 

0 

2  47    7.28 

9.1979 

N.21  32    2.5 

9.177 

0 

4  36  42.20 

2.4957 

N.26  42  30.5 

3.281 

1 

2  49  15.15 

9.1345 

21  41  10.3 

9.083 

1 

4  39    7.89 

2.4306 

26  45  42.8 

3.130 

2 

2  51  23.42 

9.1411 

21  50  12.4 

8.988 

2 

4  41  33.87 

2.4354 

26  48  46.1 

2.978 

3 

2  53  32.08 

9.1476 

21  59    8.9 

8.893 

3 

4  44    0.14 

2.4409 

26  51  40.2 

2.^5 

4 

2  55  41.13 

9.1549 

22    7  59.6 

8.796 

4 

4  46  2().69 

2.4448 

26  54  25.1 

2.670 

5 

2  57  50.58 

9.1607 

22  16  44.4 

8.697 

5 

4  48  5a51 

2.4499 

26  57    0.6 

2J»13 

6 

3    0    0.42 

9.1673 

22  25  23.3 

8.598 

6 

4  51  20.59 

2.4536 

26  59  26.7 

2-T57 

7 

3    2  10.66 

9.1740 

22  33  56.2 

8.497 

7 

4  53  47.94 

9.4579 

27    1  43.4 

9.900 

8 

3    4  21.30 

9.1806 

22  42  23.0 

8.395 

8 

4  56  15.54 

9.4690 

27    3  50.7 

2.049  , 

9 

3    6  32.33 

9.1879 

22  50  43.6 

8.991 

9 

4  58  43.38 

9.4660 

27    5  48.4 

1.889 

10 

3    8  43.76 

9.1938 

22  58  57.9 

8.187 

10 

5    1  11.46 

9.4700 

27    7  36.5 

1.732  , 

11 

3  10  55.59 

9.9004 

23    7    6.0 

8.089 

11 

5    3  39.78 

9.4738 

27    9  15.0 

I.56I 

12 

3  13    7.81 

9.9070 

23  15    7.7 

7.974 

12 

5    6    8.32 

9.4775 

27  10  43.8 

1.399 

13 

3  15  20.43 

9.9137 

23  23    2.9 

7.866 

13 

5    8  37.08 

9.4819 

27  12    2.9 

1.237 

14 

3  17  33.45 

9.9904 

23  30  51.6 

7.756 

14 

5  11    6.06 

9.4847 

27  13  12.2 

1.074 

15 

3  19  46.88 

9.iS71 

23  38  33.6 

7.644 

15 

5  13  35.24 

9.4880 

27  14  11.8 

0.911 

16 

3  22    0.70 

9.9336 

23  46    8.9 

7.539 

16 

5  16    4.62 

9.4919 

27  15    1.5 

0.746 

17 

3  24  14.91 

9.9409 

23  53  37.5 

7.490 

17 

5  18  34.18 

9.4949 

27  15  41.3 

0.580 

18 

3  26  29.52 

9.9468 

24    0  59.3 

7.305 

18 

5  21     3.92 

2.4979 

27  16  11.1 

0.414  1 

19 

3  28  44.53 

9.9534 

24    8  14.1 

7.188 

19 

5  23  33.84 

9.5000 

27  16  31.0 

0.948 

20 

3  30  59.93 

9.9599 

24  15  21.9 

7.071 

20 

5  26    392 

2J)097 

27  16  40.9 

40.069  . 

21 

3  33  15.72 

9.9665 

24  22  22.6 

6.959 

21 

5  28  34.16 

2.5059 

27  16  40.8 

-0.086 

22 

3  35  31.91 

9.9731 

24  29  16.2 

6.839 

22 

5  31     4.55 

2J077 

27  16  30.6 

0.254  , 

^i 

3  37  48.49 

9.9795 

24  36    2.5 

6.711 

23 

5  3:}  35.08 

2.5100 

27  16  10.3 
N.27  15  40.0 

0.422  ; 

24 

3  40    5.45 

9.9859 

IV.24  42  41.5 

6.588 

24 

5  36    5.75 

2J>129 

0.590 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCEXSION  AKD  DECLINATION. 

Qom*. 

lliglit  Asoenaiou . 

for  J  m. 

DecliuatioD. 

Diff. 
for  1  m. 

Hour. 

RigbtAoGension. 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  m.  j 

1 

t 

1 
1 

SATURDJ 

LY29. 

SITNDAi:  30. 

b     m      s 

a 

O          #           >/ 

// 

h     m      8 

8 

O           /           // 

// 

0 

5  36    5.75 

3.5133 

N.27  15  40.0 

0.590 

0 

6  36  40.22 

3.5334 

N.26  12  18.8 

4.689 

I 

5  38  36.55 

3.5143 

27  14  59.5 

0.760 

1 

6  39  1J.53 

3.5313 

26    7  32.4 

4.658 

2 

5  41     7.46 

3.5160 

27  14    8.8 

0.930 

2 

6  41  42.76 

3.5198 

26    2  35.8 

5.037 

3 

5  43  38.47 

8.5177 

27  13    7.9 

1.100 

3 

6  44  13.91 

3.5183 

25  57  29.1 

5.196 

4 

5  46    9.58 

3J>I03 

27  11  56.8 

1.870 

4 

6  46  44.96 

3.5167 

25  52  12.3 

5.363 

5 

5  48  40.79 

3.5309 

27  10  a5.5 

1.441 

5 

6  49  15.91 

3.5148 

25  46"  45.5 

5.531 

6 

5  51  J  2.09 

3.5223 

27    9    3.9 

1.C13 

6 

6  51  46.74 

3.5139 

25  41    8.6 

5.697 

'     7 

5  53  43.46 

3.5233 

27    7  22.1 

1.783 

7 

6  54  17.46 

2.5110 

25  35  21.8 

5.863 

8 

5  56  14.89 

8.5244 

27    5  30.0 

1.954 

8 

6  56  48.06 

3.5089 

25  29  25.0 

6.099 

J) 

5  58  46.39 

3.5334 

27    3  27.6 

3.125 

9 

6  59  18.53 

3.5067 

25  23  18.3 

6.194 

10 

6     1  17.94 

3.5863 

27    1  15.0 

3.396 

10 

7     1  48.86 

3.5043 

25  17    1.7 

6.358 

11 

6    3  49J)3 

2J;e68 

26  58  52.1 

2.467 

11 

7    4  19.05 

3.5018 

25  10  a5.3 

6.531 

12 

6    6  21.15 

3.5273 

26  56  18.9 

9.639 

12 

7    6  49.08 

3.4993 

25    3  59.2 

6US83 

i    13 

6    8  52.80 

2.5276 

26  53  35.4 

3.811 

13 

7    9  18.96 

3.4967 

24  57  13.3 

6.8-16 

:   14 

6  11  24.46 

3J>277 

26  50  41.6 

3.983 

14 

7  11  48.68 

3.4938 

24  50  17.7 

7.007 

■    15 

6  13  56.13 

2.5278 

26  47  37.5 

3.154 

15 

7  14  18.22 

3.4909 

24  43  12.5 

7.167 

16 

6  16  27.80 

8.5378 

26  44  23.1 

3.326 

16 

7  16  47.59 

3.4880 

24  35  57.7 

7.337 

17 

6  18  59.47 

2.5277 

26  40  58.4 

3.497 

17 

7  19  16.78 

3.4850 

24  28  33.3 

7.486 

18 

6  21  31.12 

3.5273 

26  37  23.5 

3.668 

18 

7  21  45.79 

3.4819 

24  20  59.4 

7.643 

19 

6  24    2.75 

3.5-i68 

26  3JJ  38.3 

3.839 

19 

7  24  14.61 

3.4786 

24  13  16.1 

7.800 

20 

6  26  34.34 

3.5262 

26  29  42.8 

4.010 

20 

7  2()  43.22 

3.4753 

24    5  2tU 

7.966 

21 

6  2J)    5.89 

2.5254 

26  25  37.1 

4.180 

21 

7  29  11.63 

3.4717 

23  57  21.4 

8.110 

22 

6  31  37.;i9 

2.5246 

26  21  21.2 

4.350 

22 

7  31  39.a3 

3.4683 

23  49  10.2 

8.963 

23 

6  34    8.84 

2.5236 

26  16  55.1 

4.520 

23 

7  34    7.82 

9.4647 

23  40  49.8 

8.417 

24 

6  36  40.22 

2.5224 

N.26  12  18.8 

4.689 

24 

7  36  35.60 

9.4611 

N.23  32  20.2 

8.569 

PHASE 

S  OF  TH] 

E  MOON. 

3)  First  C 

iuarter,  .     . 

•     •     •     • 

d 

...       7 

h 

15 

in 

54.8 

O   FullM 
<C   LastQ 

oon,  •     •     • 

...     14 

11 

7 

51.0 
15.0 

iuarter,  .     . 

•     •     •    • 

...     22 

#  New  A 

loon,      .     • 

•     •     •     • 

...     30 

0 

30.8 

C    Peri  fire 

d 

9 
22 

h 

9.9 
27 

, 

<c  . 

Apoge 

6^       •       •       • 

•    •     •    • 

n 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

14 

0  s 

Star's  ITaiDA 

P.L. 

P.L. 

P.L 

P.L 

and 

Noon. 

of 

IIP». 

of 

VIlu 

of 

IXh. 

of 

3 

FositioD. 

Diff. 

• 

Diff. 

Diff. 

Diff. 

Sun 

W. 

o          /        /» 

29  58  51 

9856 

o        /      // 

31  32    6 

9843 

O            if 

33    5  38 

9831 

34  39  26 

9890 

Re^ulus 
Spica 

E. 

45  34  58 

9487 

43  53  27 

9480 

42  11  45 

9479 

40  29  53 

9465 

E. 

99  38  25 

9489 

97  56  56 

9481 

96  15  16 

9473 

94  33  25 

9465 

4 

Sun 

W. 

42  31  54 

9769 

44    7    2 

9761 

45  42  21 

9753 

47  17  51 

9744 

Roffuliis 

E. 

31  58    6 

9433 

30  15  18 

9496 

28  32  21 

9491 

26  49  16 

9416 

Spica 

E. 

86    1  35 

9431 

84  18  44 

9494 

82  35  44 

9418 

80  52  35 

9411 

5 

Sun 

W. 

55  17  55 

9706 

56  54  24 

9701 

58  31    2 

9695 

60    7  49 

1 
9689 

Mai's 

W. 

20  57  27 

9563 

22  36  45 

9577 

24  16  12 

9571 

25  55  47 

9564 

Pollux 

W. 

19  22  57 

9499 

21    4  11 

9477 

22  45  57 

94.57 

24  28  11 

9441   , 

Spica 

E. 

72  14  38 

9389 

70  30  38 

9376 

68  46  31 

8373 

67    2  17 

S367  ' 

1 

6 

Sun 

W. 

68  13  42 

9660 

69  51  15 

9655 

71  28  55 

9650 

73    6  42 

9646  . 

Mare 

W. 

34  15  40 

9538 

35  56    1 

9533 

37  36  28 

9599 

39  17    1 

(KOI     ' 

Pollux 

W. 

33    4  17 

9384 

34  48  15 

9375 

36  32  25 

9367 

38  16  47 

9360 

Spica 

E. 

58  19  20 

9344 

56  34  25 

9340 

54  49  24 

9336 

53    4  17 

3339 

Antares 

E. 

104    8  24 

93:« 

102  23  20 

9333 

100  38    9 

9399 

98  52  52 

9394  ' 

7 

Sun 

W- 

81  17  10 

9094 

82  55  33 

9619 

84  34    2 

9615 

86  12  36 

9619 

Mars 

W. 

47  41  19 

9503 

49  22  28 

9499 

51    3  42 

9496 

52  45    1 

9493 

Pollux 

W. 

47    0  56 

9331 

48  46  10 

9396 

50  31  31 

9399 

52  16  50 

93J7 

Spica 

E. 

44  17  23 

9315 

42  31  46 

9319 

40  46    4 

9310 

39    0  19 

9307 

All  tares 

E. 

90    4  56 

9305 

88  19    4 

9309 

86  33    7 

9998 

84  47    5 

9996  , 

8 

Sun 

W. 

94  26  33 

9596 

96    5  33 

9593 

97  44  37 

9591 

99  23  44 

1 
9589  ! 

Mare 

W. 

61  12  45 

9477 

62  54  30 

9475 

64  36  19 

9479 

m  18  11 

9470 

Pollux 

W. 

61     5  47 

9999 

62  51  48 

9996 

64  37  54 

9993 

66  24    4 

9«»1 

Regulus 

W. 

24    4    3 

9991 

25  50  16 

9987 

27  36  35 

9983 

29  22  59 

9981 

Spica 

E. 

30  10  49 

9300 

28  24  50 

9300 

26  38  51 

9301 

24  52  53 

9309 

Antares 

E. 

75  55  49 

9981 

74    9  21 

9979 

72  22  50 

S976 

70  36  15 

9974 

9 

Sun 

W. 

107  40    1 

9580 

109  19  23 

9580 

110  58  46 

9578 

112  38  11 

9578  ; 

Pollux 

AV. 

75  15  43 

9981 

77    2  11 

9979 

78  48  41 

9978 

80  35  13 

^sm 

Mara 

W. 

74  48  18 

9461 

76  30  26 

9460 

78  12  36 

9459 

79  54  47 

9458 

Regulus 

W. 

38  15  54 

9970 

40    2  ;38 

9968 

41  49  24 

9967 

43  36  12 

9966 

Antares 

E. 

61  42  38 

9966 

59  55  48 

9964 

58    8  56 

S963 

56  22    2 

9963 

10 

Sun 

W. 

120  55  17 

9580 

122  34  40 

9580 

124  14    2 

9589 

125  53  22 

1 
9583 

Pollux 

W. 

89  28    5 

9977 

91  14  39 

9977 

93    1  13 

9978 

94  47  45 

iBr«  1 

Mars 

W. 

88  25  55 

9458 

90    8    8 

9458 

91  50  21 

9459 

93  32  32 

9460 

Regulus 

W. 

52  30  27 

9965 

54  17  18 

9965 

56    4    9 

9966 

57  50  58 

2267 

Antares 

E. 

47  27  25 

9969 

45  40  29 

9963 

43  53  35 

9964 

42    6  42 

9965 

a  AquilflB 

E. 

100  38  55 

9931 

99    7  16 

9995 

97  35  29 

9990 

96    3  36 

9916  , 

Jupiter 

E. 

106  12  54 

9947 

104  25  3(1 

9947 

102  38  19 

9948 

100  51    3 

9949  ' 

11 

Sun 

W. 

134    9  15 

9599 

ia5  48  12 

9609 

137  27    4 

9607 

139    5  49 

9619 

Regulus 

W. 

66  44  34 

9977 

68  31    8 

9979 

70  17  38 

99S 

72    4    4 

»85 

Antares 

E. 

33  12  50 

9974 

31  26  13 

9377 

29  39  40 

9980 

27  53  11 

9964 

n  AquilsB 

E. 

88  23  47 

9991 

86  51  55 

9997 

85  20  10 

9933 

83  43  33 

9941 

Jupiter 

E. 

91  55  15 

9958 

90    8  14 

9961 

88  21  17 

9964 

86  34  25 

9967 

152 

Regulus 

W. 

80  54  48 

9307 

82  40  37 

9313 

84  26  18 

9318 

86  11  51 

9394 

XIV.  . 
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6BEE1J  WICH  MEAN  TIME. 

LUNAR  DISTANCES. 

i4 

Star's  Name 

P.L, 

P.L. 

P.L. 

P.L. 

luid 

Midnight. 

of 

XVii. 

of 

XVUlh. 

of 

XXIt. 

of 

•    3 

Position. 

w 

Diff. 
9808 

DIflf. 

Diff. 

2788 

Diff. 

Sirw 

W. 

36  13  28 

0          /    .   // 

37  47  45 

9798 

39  22  15 

O           /        // 

40  56  58 

2779 

Regiiliis 

E. 

38  47  51 

2458 

37    5  39 

9451 

35  23  17 

9445 

33  40  46 

9438 

Spica 

E. 

92  51  23 

3458 

91    9  11 

2451 

89  26  49 

9444 

87  44  17 

9437 

4 

Sun 

W. 

48  53  32 

9737 

50  29  23 

9799 

52    5  24 

9729 

53  41  35 

2715 

Re^ulus 
Spica 

E. 

25    6    4 

9411 

23  22  45 

9406 

21  39  19 

2403 

19  55  48 

2400 

E. 

79    9  16 

9405 

77  25  49 

2400 

75  42  14 

9394 

73  58  30 

2388 

5 

Suw 

W. 

61  44  44 

9683 

63  21  47 

9677 

64  58  58 

2679 

66  36  16 

9666 

Mars 

W. 

27  35  31 

9559 

29  15  22 

9553 

30  55  21 

9548 

32  35  27 

9543 

Pollux 

W. 

26  10  48 

9496 

27  53  46 

9414 

29  37    1 

2403 

31  20  32 

9393 

Spica 

E. 

65  17  55 

9369 

63  33  26 

9358 

61  48  51 

9353 

60    4    9 

3348 

6 

Sun 

W. 

74  44  35 

9640 

76  22  35 

9636 

78    0  41 

9639 

79  38  53 

9098 

Mars 

W. 

40  57  41 

9590 

42  38  27 

9515 

44  19  19 

2512 

46    0  16 

9507 

Pollux 

W. 

40    1  19 

9953 

41  46    1 

9348 

43  30  51 

2342 

45  15  50 

9337 

Spica 

E. 

51  19    4 

2398 

49  33  46 

2395 

47  48  23 

9399 

46    2  55 

9319 

An  tares 

E. 

97    7  28 

2390 

95  21  58 

9317 

93  36  23 

2313 

91  50  42 

9300 

7 

Sun 

W. 

87  51  14 

9609 

89  29  57 

9605 

91    8  45 

2609 

92  47  37 

9599 

Mars 

W. 

54  26  25 

9489 

56    7  53 

9486 

57  49  26 

9483 

59  31    3 

2480 

Pollux 

W. 

54    2  33 

9313 

55  48  13 

9309 

57  33  59 

9306 

59  19  50 

2309 

Spica 

E. 

37  14  30 

9305 

35  28  38 

9304 

33  42  44 

9309 

31  56  47 

9301 

Autar6s 

E. 

83    0  59 

9999 

81  14  48 

9989 

79  28  32 

9966 

77  42  12 

9984 

8 

Sun 

W. 

101    2  54 

9587 

102  42    7 

2585 

104  21  23 

9583 

106    0  41 

2589 

Mars 

W. 

68    0    7 

2467 

69  42    6 

9466 

71  24    7 

9464 

73    6  11 

2469 

Pollux 

W. 

68  10  17 

9988 

69  56  34 

9986 

71  42  54 

9984 

73  29  17 

2282 

Regulus 

W. 

31     9  27 

9978 

32  55  59 

2976 

34  42  34 

9973 

36  29  13 

2979 

Spica 

E. 

23    6  57 

2305 

21  21    5 

9309 

19  35  18 

9314 

17  49  39 

9399 

Autares 

E. 

68  49  37 

9879 

67    2  56 

9970 

65  16  12 

9968 

63  29  26 

2267 

9 

Sun 

W. 

114  17  36 

9577 

115  57    2 

9578 

117  36  27 

9578 

119  15  52 

2578 

Pollux 

W. 

82  21  46 

99T7 

84    8  20 

9976 

85  54  55 

9976 

87  41  30 

2976 

Mors 

W. 

81  37    0 

9458 

83  19  13 

9457 

85    1  27 

9457 

86  43  41 

2457 

Regulus 

W. 

45  23    2 

9965 

47    9  5.3 

9965 

48  56  44 

9965 

50  43  35 

2964 

Autares 

E. 

54  35    8 

9969 

52  48  13 

9969 

51    1  17 

9969 

49  14  21 

9909 

10 

Sun 

W. 

127  32  40 

9585 

129  11  55 

9588 

130  51    6 

9591 

132  30  13 

9585 

Pollux 

W. 

96  34  15 

9981 

98  20  43 

9989 

100    7    9 

9284 

101  53  32 

9987 

Mars 

W. 

95  14  42 

9461 

96  56  50 

2463 

98  38  55 

2465 

100  20  58 

9467 

Regulus 

W. 

59  37  46 

9968 

61  24  32 

2970 

63  11  15 

2979 

64  57  56 

9974 

Autares 

E. 

40  19  51 

9966 

38  33    2 

2368 

36  46  15 

9970 

34  59  31 

9979 

a  AquileB 

E. 

94  31  40 

9916 

92  59  41 

2915 

91  27  41 

9916 

89  55  43 

9918 

Jupiter 

E. 

99    3  49 

9951 

97  16  37 

9959 

95  29  27 

9954 

93  42  20 

2956 

11 

Sun 

W. 

140  44  27 

2618 

142  22  57 

9695 

144    1  18 

9639 

145  39  30 

2610 

Regulus 

W. 

73  50  25 

9989 

75  36  40 

9994 

77  22  49 

9998 

79    8  52 

2302 

Antares 

K. 

26    6  48 

9987 

24  20  30 

S391 

22  34  18 

9296 

20  48  12 

2301 

a  AquiI«B 

E. 

82  17    6 

9050 

80  45  51 

9961 

79  14  49 

9973 

77  44    2 

2987 

Jupiter 

E. 

84  47  37 

9971 

83    0  55 

9274 

81  14  18 

9979 

79  27  48 

2983 

12 

Regulus 

W. 

87  57  15 

9331 

89  42  29 

2337 

91  27  34 

9344 

93  12  29 

2359 
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GREENWICH  MEAN  TIME. 

1 

1 

- 

LUNAR  DISTANCES. 

5  . 

Star's  Name 

P.L 

P.L. 

P.L. 

1 

P.L.   ' 

and 

Noon. 

of 

lllfa. 

of. 

Vlh. 

of 

IXh. 

of 

12 

Position. 

Diff. 

Dlff. 

Diflf. 

DUt 

1 

Spica 

W. 

O           /        /' 

S6  5ii  25 

8337 

O          /        /' 

28  41  45 

9331 

30  27    0 

9334 

Q          1        It 

32  12  10 

9339 

a  Aquilffi 

E. 

76  13  33 

9002 

74  43  2J^ 

3019 

73  13  34 

3039 

71  44    9 

3058 

Jupiter 

E. 

77  41  24 

S289 

75  55    8 

9394 

74    8  5}) 

9300 

72  22  59 

9305  ' 

13 

Regius 

W. 

94  57  13 

9359 

96  41  46 

9368 

98  26    7 

9376 

100  10  16 

3384 

Spica 

W. 

40  56    8 

9368 

42  40  28 

9375 

44  24  38 

9383 

46    8  37 

9399  1 

Jupiter 

E. 

63  35  15 

9339 

61  50  13 

9348 

60    5  23 

9355 

58  20  44 

9364  J 

a  Aquilse 

E. 

64  24  13 

3195 

6^  57  58 

9999 

61  32  23 

3967 

60    7  33 

3307 

Fomalhaut 

E. 

87  24  16 

9706 

85  47  44 

9715 

84  11  24 

9795 

82  35  18 

9737  1 

a  Pegasi 

E. 

109  15    0 

9556 

107  35    5 

9560 

105  55  15 

9565 

104  15  32 

9571 

1 

14 

Spica 

W. 

54  45  23 

9438 

56  28    4 

9448 

58  10  30 

9458 

59  52  42 

9470  i 

Jupiter 

E. 

49  40  45 

9419 

47  57  27 

9499 

46  14  23 

9439 

44  31  34 

9443  , 

a  Aquilfe 

E. 

53  16  19 

3565 

51  57    6 

9631 

50  39    5 

3709 

49  22  20 

3779 

Fomalhaut 

E. 

74  39    1 

9809 

73    4  45 

9897 

71  30  52 

9845 

69  57  23 

9865 

(X  Pegasi 

E. 

95  59  15 

9610 

94  20  33 

9690 

92  42    5 

9699 

91    3  50 

9640  , 

Saturn 

E. 

104  58  41 

9479 

103  16  48 

9489 

101  35    9 

9499 

99  53  45 

9509 

15 

Spica 

W. 

68  19  44 

9597 

70    0  20 

9540 

71  40  38 

9559 

73  20  39 

9564 

Ad  tares 

W. 

22  27    0 

9599 

24    7  43 

9534 

25  48    9 

9547 

27  28  17 

9559 

Jupiter 

E. 

36    1  29 

9509 

34  20  18 

9513 

32  39  23 

9595 

30  58  45 

9538  ' 

Fomalhaut 

E. 

62  16  47 

9989 

60  46  12 

9010 

59  16  12 

9040 

57  46  49 

3071   ' 

a  Pegasi 

E. 

82  56  29 

9709 

81  19  52 

9716 

79  43  34 

9731 

78    7  35 

9746  , 

Saturn 

E. 

91  30  36 

9561 

89  50  48 

9573 

88  11  16 

9585 

8632    1 

9590 

1 

16 

Spica 

W. 

81  36  21 

9699 

83  14  36 

9643 

84  52  32 

9657 

86  30  10 

1 
9670  1 

Antares 

W. 

35  44  33 

9695 

37  22  54 

9638 

39    0  57 

9659 

40  38  42 

9665  \ 

Fomalhaut 

E. 

50  30  12 

3959 

49    5  13 

3306 

47  41    8 

3355 

46  18    0 

3408  ' 

a  Pegasi 

E. 

70  12  48 

9898 

68  38  56 

9845 

67    5  27 

9864 

65  32  22 

9883  1 

Saturn 

E. 

78  20  15 

9665 

76  42  48 

9679 

75    5  40 

96SO 

73  28  51 

9707  1 

ce  Arietis 

E. 

112  14    8 

9643 

110  36  12 

9656 

108  58  33 

9669 

107  21  12 

9683  i 

17 

Spica 

W. 

94  33  50 

9738 

96    9  40 

9751 

97  45  12 

9764 

99  20  27 

9778 

Antares 

W. 

48  42  54 

9739 

50  18  51 

9746 

51  54  30 

9760 

53  29  51 

9773 

■ 

Fomalhaut 

E. 

39  38  52 

3748 

38  22  56 

3836 

37    8  31 

3933 

35  55  45 

4041 

a  Pegasi 

E. 

57  53  17 

9987 

56  22  48 

3010 

54  52  48 

3034 

53  23  17 

3059  ' 

Saturn 

K. 

65  29  24 

9777 

63  54  26 

9799 

62  19  47 

9806 

60  45  27 

9890 

a  Arietis 

E. 

99  18  52 

9749 

97  43  17 

9769 

96    7  59 

9775 

94  32  58 

9788 

Venus 

E. 

108    7  51 

3179 

106  41  17 

3193 

105  15    0 

3908 

103  49    0 

3991 

18 

Antares 

W. 

61  22  20 

9836 

62  56    1 

9649 

64  29  25 

9861 

66    234 

9S73 

a  Pegasi 

E. 

46    3  45 

3900 

44  37  36 

3933 

43  12    6 

3968 

41  47  17 

3305 

Saturn 

E. 

52  58  21 

9891 

51  25  50 

9905 

49  53  37 

9919 

48  21  42 

9033 

a  Arietis 

E. 

86  42  11 

9859 

85    8  51 

9865 

83  35  47 

9877 

82    2  59 

9889 

Venus 

E. 

96  43    5 

3991 

95  18  43 

3304 

93  54  36 

3318 

92  30  45 

3331 

Sun 

E. 

137  40    9 

3903 

136  14    3 

9916 

134  48  13 

3998 

133  22  37 

3940 

19 

Antares 

W. 

73  44  35 

9999 

75  16  17 

9939 

76  47  47 

9949 

78  19    4 

9958 

a  AquilflB 

W. 

35  16  52 

5985 

36    2  14 

5765 

36  49  58 

5560 

37  39  54 

5394 

Jupiter 

W. 

15  32  52 

9909 

17    5    8 

9919 

18  37  12 

9999 

20    9    3 

3931   1 

Saturn 

E. 

40  46  32 

3003 

39  16  23 

9018 

37  46  32 

9039 

36  16  59 

3047  ! 

a  Arietis 

E. 

74  22  41 

9946 

72  51  20 

9956 

71  20  12 

9966 

69  49  17 

99n  1 

Venus 

£. 

85  35  10 

9393 

84  12  45 

9404 

82  50  33 

3415 

81  28  34 

3496 
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GKEENWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

1- 

Star's  Name 

P.L. 

P.L 

P.L. 

P.L. 

^1 

and 

Midnight. 

of 

XVb. 

of 

XVIllh. 

of 

XXJh. 

of 

12 

Position. 

^ 

Diff. 

Diflf. 

Dlff. 

Diff. 

Spica 

W. 

O           /         // 

33  57  13 

3344 

35  42    9 

9349 

O           /        /» 

37  26  58 

3355 

O           /         // 

39  11  38 

3368 

a  Aquilce 

E. 

70  15    9 

30® 

68  46  37 

3106 

67  18  35 

3133 

65  51    6 

3163 

Jupiter 

£. 

70  37    7 

8311 

68  51  24 

9318 

67    5  51 

9335 

65  20  28 

3333 

13 

Regulus 

W. 

101  54  13 

9994 

103  37  57 

9409 

105  21  27 

3413 

107    4  44 

3433 

• 

Spica 

W. 

47  52  23 

S401 

49  35  57 

9409 

51  19  19 

3418 

53    2  28 

9438 

Jupiter 

E. 

56  36  18 

9373 

54  52    5 

9389 

53    8    4 

3391 

51  24  17 

3403 

a  Aqnilfe 

E. 

58  43  30 

3351 

57  20  18 

3398 

55  57  59 

3449 

54  36  38 

3505 

Fomalhaut 

E. 

80  59  27 

9750 

79  23  53 

9763 

77  48  36 

3777 

76  13  38 

8793 

a  Pegasi 

E. 

• 

102  35  57 

9577 

100  56  31 

9585 

99  17  15 

3593 

97  38    9 

9601 

14 

SpicA 

W. 

61  34  38 

9481 

63  16  18 

9499 

64  57  43 

8503 

66  38  52 

9515 

Jupiter 

E. 

42  49    1 

9454 

41    6  43 

9466 

39  24  42 

3477 

37  42  57 

8489 

a  Aquilas 

E. 

48    6  56 

3863 

46  52  59 

3954 

45  40  34 

4055 

44  29  49 

4166 

Fomalhaut 

E. 

68  24  19 

9886 

66  51  42 

9908 

&5  19  as 

8931 

63  47  54 

3957 

a  Pegasi 

E. 

89  25  50 

9658 

87  48    5 

9663 

86  10  36 

9676 

84  33  24 

9689 

Saturn 

E. 

98  12  35 

9514 

96  31  41 

9585 

94  51    3 

9537 

93  10  41 

3549 

15 

Spica 

Vf. 

75    0  23 

9577 

76  39  49 

9590 

78  18  58 

9603 

79  57  49 

9617 

Antares 

W. 

29    8    8 

9573 

30  47  41 

9565 

32  26  56 

9598 

34    5  54 

3613 

Jupiter 

E. 

29  18  25 

9551 

27  38  22 

9564 

25  58  37 

9577 

24  19  10 

3590 

Fomalhaut 

E. 

56  18    4 

3105 

54  50    0 

3139 

53  22  38 

3177 

51  56    1 

3317 

a  Pegasi 

E. 

76  31  56 

3761 

74  56  37 

9777 

73  21  39 

9793 

71  47    2 

8811 

Saturn 

E. 

84  53    4 

9611 

83  14  24 

9695 

81  36    3 

9638 

79  58    0 

8658 

16 

Spica 

Vf. 

88    7  30 

9684 

89  44  32 

9697 

91  21  16 

9710 

92  57  42 

8794 

Antares 

W. 

42  16    9 

9678 

43  53  18 

9699 

45  30    8 

9706 

M    6  40 

3719 

Fomalhaut 

E. 

44  55  52 

3465 

43  34  49 

3596 

42  14  54 

3594 

40  56  13 

3668 

a  Pegasi 

E. 

63  59  42 

9903 

62  27  27 

3983 

60  55  37 

9944 

59  24  14 

3965 

Saturn 

E. 

71  52  20 

9731 

70  16    8 

3735 

68  40  15 

9749 

67    4  40 

8763 

a  Arietis 

E. 

105  44    9 

9695 

104    7  23 

3709 

102  30  55 

9739 

100  54  45 

3735 

17 

Spica 

W. 

100  55  24 

9791 

102  30    4 

9804 

104    4  27 

9817 

105  38  a3 

8899 

Autares 

W. 

55    4  54 

9786 

56  39  40 

3798 

58  14  10 

9811 

59  48  23 

3894 

FomaUiaut 

E. 

34  44  46 

4161 

33  35  43 

4396 

32  28  47 

4446 

31  24    7 

4617 

a  Pegadi 

E. 

5J  54  17 

3085 

50  25  49 

3111 

48  57  53 

3139 

47  30  31 

3169 

Saturn 

E. 

59  11  25 

9H:i5 

57  37  42 

3848 

56    4  17 

9863 

54  31  10 

3876 

a  Ai'ietis 

E. 

92  58  15 

9801 

91  23  49 

3815 

89  49  40 

9897 

88  15  47 

3840 

Venus 

E. 

102  23  16 

3336 

100  57  49 

3349 

99  32  38 

3363 

98    7  43 

3377 

18 

Antares 

W. 

67  a5  27 

9885 

69    8    5 

3896 

70  40  29 

9907 

72  12  39 

3918 

a  Pegasi 

E. 

40  23  11 

3345 

38  59  52 

3388 

37  37  22 

3435 

36  15  45 

3487 

Saturn 

E. 

\(S  50    5 

9946 

45  18  45 

3961 

43  47  43 

9975 

42  16  59 

3989 

«  Arietis 

E. 

80  30  26 

9901 

78  58    8 

3913 

77  26    5 

3994 

75  54  16 

3935 

Venus 

E. 

91    7    9 

3344 

89  43  48 

3356 

88  20  41 

3369 

86  57  49 

3380 

Sun 

E. 

131  57  15 

3353 

130  32    7 

3963 

129    7  12 

3974 

127  42  30 

3386 

19 

Antares 

W. 

79  50    9 

S968 

81  21    2 

8977 

82  51  44 

9985 

84  22  15 

3993 

a  AquilaB 

W. 

38  31  53 

5940 

39  25  45 

5101 

40  21  22 

4977 

41  18  35 

4866 

Jupiter 

W. 

21  40  42 

3941 

23  12    9 

3949 

24  43  26 

9958 

26  14  32 

3965 

Saturn 

E. 

34  47  44 

3063 

33  18  48 

3077 

31  50  10 

3093 

30  21  52 

3110 

a  Arietis 

E. 

68  18  35 

9986 

66  48    5 

3996 

65  17  47 

3005 

63  47  40 

3013 

Venus 

• 

E. 

80    6  47 

3437 

78  45  12 

3447 

77  23  49 

3457 

76    2  37 

• 

3466 
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XVU. 


GREENWICH  MEAN  TIME. 

1 

LUNAK  DISTANCES. 

« 

5fi 

Star's  Naina 

P.L. 

P.L. 

P.L. 

1 

P.L. 

and 

Noon. 

of 

np». 

of 

VP>. 

of 

1X1^ 

o^      , 

|2 

19 

PoBition. 

Diff. 

Diff. 

Diir. 

Diff.    ' 

1 

Sun 

E. 

O           /         // 

120  18    2 

3S96 

124  53  46 

3307 

O          /         /' 

123  29  43 

3317 

o        /       #• 

122    5  51 

1 

3397  1 

20 

Antares 

W. 

85  52  36 

3001 

87  22  47 

3009 

88  52  49 

3015 

90  22  43 

1 

aofia 

a  AquilflB 

W. 

42  17  17 

4765 

43  17  22 

4676 

44  18  42 

4594 

45  21  12 

4519 

Jupiter 
a  Arietis 

W. 

27  45  28 

9973 

29  16  14 

S981 

30  46  51 

9987 

32  17  20 

9994 

E. 

62  17  43 

3039 

60  47  57 

3030 

59  18  21 

3037 

57  48  54 

3044  I 

Venus 

E. 

74  41  35 

3476 

73  20  44 

3485 

72    0    3 

3493 

70  39  31 

3500  [ 

Sun 

E. 

115    9  17 

3379 

113  46  28 

3379 

112  23  48 

3386 

111     1  16 

3393  , 

21 

a  AquilaB 

W, 

50  48  24 

4934 

51  56  18 

4191 

53    4  53 

4150 

54  14    7 

4113  ! 

Jupiter 

W. 

39  47  5.3 

3019 

41  17  42 

3093 

42  47  26 

dOOB 

44  17    6 

3030  1 

a  Arietis 

E. 

50  23  45 

3076 

48  55    6 

3081 

47  26  33 

3086 

45  58    6; 

3090  , 

Venus 

E. 

63  58  54 

xaa 

62  39    8 

3540 

61  19  28 

3545 

59  59  54 

3550 

Sun 

E. 

104  10  24 

3491 

102  48  31 

3435 

101  26  43 

3499 

100    4  59 

3439 

1 

22 

a  AquilflB 

W. 

60    8  32 

3960 

61  20  51 

3935 

62  33  35 

3919 

63  46  43 

3890  1 

Jupiter 
a  Arietis 

W. 

51  44  43 

3037 

53  14  10 

3036 

54  43  38 

3036 

56  13    6 

3035 

1 

E. 

38  37    5 

3109 

37    9    6 

3111 

35  41  10 

3114 

34  13  18 

3117 

Venus 

E. 

53  2:i  10 

3566 

52    3  59 

3569 

50  44  51 

3571 

49  25  45 

3573  ' 

Sun 

E. 

93  17    1 

3440 

91  55  30 

3439 

90  33  58 

3439 

89  12  26 

3438 

23 

a  AquilflB 

W. 

69  57  39 

3794 

71  12  47 

3777 

72  28  13 

3761 

73  43  56 

3746 

Jupiter 

W. 

63  40  55 

3033 

65  10  39 

3019 

66  40  28 

3015 

68  10  22 

3010 

Poinalhaut 

W. 

44  29    9 

3814 

45  43  57 

3779 

46  59  28 

3734 

48  15  39 

3697 

a  Pegosi 

W. 

22  55  52 

4594 

23  59  23 

4356 

25    5  24 

4313 

26  13  38 

4090  ' 

Venus 

E. 

42  50  34 

3576 

41  31  33 

3576 

40  12  33 

3576 

38  53  32 

3576  1 

Sun 

E. 

82  24  18 

3495 

81    2  30 

3439 

79  40  38 

3417 

78  18  41 

3413 

24 

a  Aquiln 

W. 

80    623 

3676 

81  23  36 

3663 

82  41    2 

3651 

83  58  41 

3639  ' 

Jupiter 

W. 

75  41  32 

3960 

77  12  10 

9973 

78  42  57 

9965 

80  13  54 

9957  1 

Fomalhaut 

W 

54  45  28 

3547 

56    5    0 

3593 

57  25    1 

3497 

58  45  29 

3473  ; 

a  Pegosi 

W. 

32  20  10 

3675 

33  37  24 

3617 

34  55  40 

3564 

36  14  54 

3516 

Saturn 

W. 

20    3  55 

3998 

21  29  31 

3195 

22  55  46 

3167 

24  22  35 

3141   1 

Venus 

E. 

32  18  a5 

3560 

30  59  39 

3583 

29  40  46 

3586 

28  21  56 

3591   1 

Sun 

E. 

71  27  18 

3379 

70    4  38 

3373 

68  41  49 

9363 

67  18  50 

3355  1 

25 

a  Aquilee 

W. 

90  30    0 

3587 

91  48  49 

3576 

93    7  49 

3568 

94  26  58 

1 
3560  ' 

Jupiter 

W. 

87  51  22 

9910 

89  23  28 

3899 

90  55  48 

3889 

92  28  21 

9678  i 

Fomalhaut 

W. 

65  34  14 

3365 

66  57  11 

3345 

68  20  30 

3335 

69  44  12 

3306  ! 

a  Pegasi 

W. 

43    2  57 

3338 

44  26  36 

3397 

45  50  51 

3968 

47  15  40 

3341 

Saturn 

W. 

31  43  35 

3040 

33  12  58 

3033 

34  42  42 

3006 

36  12  47 

9990 

Sun 

E. 

60  21  18 

3305 

58  57  12 

3994 

57  32  53 

3983 

56    8  21 

3970 

26 

Jupiter 

W. 

100  14  45 

3B18 

101  48  49 

3806 

103  23    9 

S793 

104  57  46 

S780 

Fomalhaut 

W. 

76  48    3 

3318 

78  13  51 

3903 

79  39  58 

3185 

81     6  25 

S168 

a  Pegasi 

W. 

54  27  30 

3118 

55  55  18 

3095 

57  23  34 

3073 

58  52  17 

3059 

Saturn 

W. 

43  48  11 

9913 

45  20  15 

3897 

46  52  38 

9881 

48  25  21 

3866 

Sun 

E. 

49    2    8 

3308 

47  36    8 

3195 

46    9  53 

3183 

44  43  22 

3168 

27 

Fomalhaut 

W. 

88  23  23 

3094 

89  51  40 

3080 

91  20  14 

3067 

92  49    4 

3054 

«  Pegasi 

W. 

66  22    8 

995-1 

07  53  19 

9935 

69  24  54 

3917 

70  56  51 

9S99 

Saturn 

W. 

56  13  48 

9790 

57  48  29 

9775 

59  23  30 

3760 

60  58  50 

9745 

• 

Sun 

E. 

37  26  41 

3099 

35  58  30 

3086 

34  30    3 

3073 

33    1  19 

3058 

N^ 
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GREENWICH  MEAN  TIME. 

LUNAE  DISTANCEa. 

■5^ 

star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^t 

and 

Midiiicflit. 

of 

XVh. 

of 

XVillii. 

of 

XXIh. 

of 

19 

Position. 

• 

o 

Dlff. 

Diff. 

Biff. 

DiiK. 

Sun 

E. 

120  42  11 

3337 

0          /         #/ 

119  18  42 

3346 

0          /         /' 

117  55  24 

3355 

0          /        // 

116  32  16 

3363 

20 

Aiitnres 

W. 

91  52  28 

3098 

93  22    6 

3034 

94  51  36 

3039 

96  21    0 

3044 

a  Aquilee 

W. 

46  24  47 

4459 

47  29  22 

4389 

48  34  53 

4333 

49  41  15 

4989 

Jupiter 

W. 

33  47  40 

3000 

35  17  53 

3005 

36  47  59 

3010 

38  17  59 

3015 

a  Arietis 

E. 

56  19  36 

3051 

54  50  26 

3058 

53  21  25 

3064 

51  52  31 

3070 

« 

Venus 

E. 

69  19    7 

3506 

67  58  52 

3515 

66  38  45 

3593 

65  18  46 

3599 

Sun 

E. 

109  38  52 

3400 

108  16  35 

3406 

106  54  25 

3419 

105  32  22 

3416 

21 

a  Aquilaa 

W. 

55  23  57 

4078 

56  34  20 

4046 

57  45  14 

4015 

58  56  39 

3986 

Jupiter 

W. 

45  46  42 

3039 

47  16  15 

3034 

48  45  46 

3035 

50  15  15 

3036 

n  Arietis 

E. 

44  29  44 

3095 

43    1  28 

3098 

41  33  16 

3101 

40    5    8 

3105 

Venus 

E. 

58  40  25 

3555 

57  21     1 

3558 

56    1  41 

3561 

54  42  24 

3564 

Sun 

E. 

98  43  19 

3434 

97  21  41 

3437 

96    0    6 

3438 

94  38  33 

3439 

22 

a  AqnilH5 

W. 

65    0  13 

3868 

66  14    5 

3849 

67  28  17 

3899 

68  42  49 

3819  i 

Jupiter 

W. 

57  42  35 

3034 

59  12    6 

3039 

60  41  39 

3030 

62  11  15 

3096 

a  ArietiR 

E. 

32  45  29 

3190 

31  17  44 

3193 

29  50    2 

3197 

28  22  25 

3131 

Venus 

E. 

48    6  41 

3574 

46  47  38 

3575 

45  28  36 

3676 

44    9  35 

3576 

Sun 

E. 

87  50  53 

3437 

86  29  18 

3435 

85    7  41 

3439 

83  46    1 

3430 

23 

a  AquilfB 

W. 

74  59  55 

3rJ0 

76  16  10 

3716 

77  32  40 

3703 

78  49  24 

3689  ' 

Jupiter 

W. 

69  40  22 

3005 

71  10  28 

9999 

72  40  42 

9999 

74  11   .3 

9987 

1 
1 

Fomalhaut 

W. 

49  32  29 

3663 

50  49  55 

3639 

52    7  55 

3603 

53  26  26 

3575 

1 

a  Pegasi 

W. 

27  23  49 

3984 

28  35  44 

3899 

29  49  12 

3811 

31     4    3 

3738 

Venus 

E. 

37  34  32 

3576 

36  15  32 

3576 

34  56  32 

3577 

33  37  33 

3578 

Sun 

E. 

76  56  38 

3407 

75  34  29 

3400 

74  12  13 

3394 

72  49  50 

3386 

24 

a  Aquiln 

W. 

85  16  33 

3697 

86  34  38 

3616 

87  52  55 

3607 

89  11  22 

3597 

Jupiter 

W. 

81  45    1 

S948 

a3  16  19 

9939 

84  47  48 

99J0 

86  19  29 

9990 

Fomalhaut 

\V. 

60    6  24 

3450 

61  27  44 

3497 

62  49  30 

3406 

64  11  40 

ssa*) 

a  Pegasi 

W. 

37  35    0 

3473 

38  55  54 

3439 

40  17  34 

3395 

41  39  56 

3361 

Saturn 

W. 

25  49  55 

3118 

27  17  43 

3097 

28  45  56 

3077 

30  14  34 

3058 

Venus 

E. 

27    3  12 

3598 

25  44  35 

3607 

24  26    8 

3619 

23    7  54 

3635 

Sun 

E. 

65  55  42 

3345 

64  32  23 

3336 

63    8  53 

3396 

61  45  12 

3315 

25 

a  Aquilffi 

W. 

95  46  16 

3559 

97    5  43 

3545 

98  25  17 

3538 

99  44  59 

3533 

Jupiter 

W. 

94    1    8 

9866 

95  34  10 

9855 

97    7  26 

9843 

98  40  58 

9831 

Fomalhaut 

W. 

71    8  16 

3988 

72  32  41 

3970 

73  57  28 

3953 

75  22  35 

3935 

a  Pegasi 

W. 

48  41    1 

3914 

50    6  54 

3188 

51  3ii  17 

3164 

53    0    9 

3140 

Saturn 

W. 

37  43  12 

9974 

39  13  57 

9958 

40  45    2 

9949 

42  16  27 

9997 

Sun 

E. 

54  43  35 

3959 

53  18  35 

3947 

51  53  21 

3934 

50  27  52 

3991 

26 

Jupiter 

W. 

106  32  40 

9767 

108    7  51 

9753 

109  43  20 

9740 

111  19    7 

9797 

Fomalhaut 

W. 

82  33  12 

3153 

84    0  17 

3138 

85  27  41 

3193 

86  55  23 

3108 

a  Pegasi 

W. 

60  21  25 

3031 

61  50  59 

3019 

63  20  57 

9999 

64  51  20 

9979 

■ 

Saturn 

W. 

49  58  23 

9851 

51  31  45 

9836 

53    5  26 

9891 

54  39  27 

9805 

• 

Sun 

E. 

43  16  35 

3154 

41  49  31 

3141 

40  22  11 

3197 

38  54  34 

3114 

27 

Fomalhaut 

W. 

94  18  10 

3041 

95  47  32 

3099 

97  17    9 

3018 

96  47    0 

3007 

a  Pegasi 

W. 

72  2J)  11 

9889 

74    1  53 

9864 

75  34  58 

9848 

77    8  24 

9631 

t 

Saturn 

W. 

62  34  30 

9730 

64  10  30 

9715 

65  46  50 

9700 

67  23  30 

SBa*) 

Sun 

E. 

31  32  18 

3045 

• 

30    3    1 

3039 

28  33  28 

3019 

27    3  39 

3007 

110 


JUIiY,  18T8. 
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AT  GREENWICH  APPARENT  NOON. 


r 


o 

p 


Mon. 

Tues. 

Wed. 

Thur. 

Frid, 

Sttt. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

Sun. 
Mon. 
Tues. 
Wed. 

Thur. 


g 

9 


P 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Iligb  t  A  scensiou. 


h      m       B 

6  41  10.23 

6  45  18.38 

6  49  26.24 

6  53  33.78 

6  57  40.98 

7  1  47.83 

7  5  54.31 

7  10  0.40 

7  14  6.07 

7  18  11.31 

7  22  16.11 

7  26  20.44 

7  30  24.30 

7  34  27.70 

7  38  30.61 

7  42  33.01 

7  46  34.90 

7  50  36.28 

7  54  37.13 

7  58  37.56 

8  2  37.25 

8  6  36.50 

8  10  35.18 

8  14  33.30 

8  18  30.85 

8  22  27.82 

8  26  24.21 

8  30  20.01 

8  34  15.22 

8  38  9.83 

8  42  3.82 

8  45  57.19 


DlflT.  for 
1  hoar. 


ft 
10.344 

10.332 

10.320 

10.306 
10.292 
10.277 

10.261 
10.244 
10.22r 

10.209 
10.190 
10.171 

10.152 
10.132 
10.111 

10.090 
10.069 
10.046 

10.024 

10.002 

9.979 

9.956 
9.933 
9.910 

9.886 
9.862 
9.838 

9.814 
9.789 
9.764 
9.738 

9.712 


Apparent 
DeoUiiation. 


// 


N.23  7  9.4 
23  2  52.9 
22  58  12.2 

22  53  7.5 
22  47  39.0 
22  41  46.7 

22  35  30.9 
22  28  51.7 
22  21  49.2 

22  14  23.5 
22  6  35.0 
21  58  23.7 

21  49  49.9 
21  40  53.7 
21  31  35.3 

21  21  54.9 
21  11  52.8 
21  1  29.0 

20  50  43.9 
20  39  37.6 
20  28  10.5 

20  16  22.7 
20  4  14.5 
19  51  45.9 

19  38  57.3 
19  25  49.1 
19  12  21.5 

18  58  34.9 

18  44  29.3 

18  30  5.2 

18  15  22.9 

N.18  0  22.9 


Diff.  for 
Ihour. 


tt 


-10.17| 
11.18, 
12.19 

13.19 
14.18! 
15.16 

16.14 
17.11 

18.08 

19.04 
19.99 
20.93 

21.87 
22.80 
23.72! 

24.63 
25.54 
26.^3 

27.32 
28.19 
29.06 

29.91 
30.70 
31.59 

32.42 
33.24 

34.04 

34.83 
35.61 
36.38 
37.13 

-37.87 


Semi- 
dlAmeier. 


/* 


5  46.13 
5  46.13 
5  46.13 

5  46.14 
5  46.16 
5  46.18 

5  46.20 
5  46.23 
5  46.26 

5  46.30 
5  46.34 
5  46.38 

5  46.43 
5  46.48 
5  46.53 

5  46.58 
5  46.64 
5  46.70 

5  46.77 
5  46.84 
5  46.91 

5  46.99 
5  47.07 
5  47.16 

5  47.25 
5  47.35 
5  47.45 

5  47.56 
5  47.67 
5  47.79 
5  47.91 


15  48.04 


Sidereal 
Time 
of  the 
Semi- 
diameter 
pasBiniic 

the 
Merid- 
ian. 


68.78 

68.74 
68.70 

68.66 
68.62 
68.57 

68.52 
68.47 
68.41 

68.35 
68.29 
68.23 

68.16 
68.10 
68.03 

67.96 
67.88 
67.81 

67.73 
67.65 
67.57 

67.49 
67.41 
67.33 

67.24 
67.16 
67.07 

66.99 
66.90 
66.81 
66.72 

66.63 


EqaatloD  of 

Time, 

tobe 

ndded  to 

Apparent 


m      8 

3  32.33 
3  43.89 

3  55.16 

4  6.11 
4  16.72 
4  26.99 


4  36.88 
4  46.38 

4  55.47 

5  4.13 
5  12.34 
5  20.09 

5  27.38 
5  34.20 
5  40.54 

5  46.38 
5  51.69 

5  56.49 

6  0.77 
6  4.53 
6    7.76 

6  10.44 
6  12.56 
6  14.11 

6  15.10 
6  15.51 


Diff.  for 
1  hour. 


ft 
0.487 

0.476 

0.463 

0.449 . 
0.434, 
0.419 

0.403 
0.386- 
0.369 
I 
0.351; 
0.332 
0.313 ; 

0.293 
0.273 
0.953 

0.232 
0.211 
0.190 

0.168 
0.146 
0.123 

0.100 
0.077 
0.054 

0.030 
40.006 


6  15.34-0.019 


6  14.59 
6  13.25 
6  11.31 

6    8.75 

6    5.57 


0.044 
0.069 
0.094 
0.120 

0.145 


NOTK.— Mean  Time  of  the  Semidiameter  paasing  may  be  fonnd  by  sabtracting  0M9  fhim  the  Sidereal  TIma. 
—  preAzed  to  the  hourly  change  of  declination  indicates  that  the  north  deolinations  are  decreaaing. 
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• 

AT  GREEI^WICH  MEAN  NOON. 

i 

« 

o 

• 

1 

THE  SUN'S 

Equation  of 
Time, 
to  be 
aubtraeted 
from 
Mea7i 
Xime. 

Dlflf.for 
1  hoar. 

Sidereal 

Time 

or 

KightAftcoDaion 

of 

Mean  Sun. 

Apparent 
IlijSlitAsccusiou. 

1 

DHf.  for 
1  hoar. 

Apparent 
Devliimtion. 

Dlff.for 
1  hour. 

Mon. 

Tues. 

Wed. 

1 
2 
3 

h     ni       a 

6  41     9.63 
6  45  17.75 
6  49  25.58 

ft 
:  10.343 

^   10.331 

10.319 

N.23°    7  l6!o 
23     2  53.6 
22  58  13.0 

-10.17 

,   11.18 

12.19 

m       8 

3  32.30 
3  43.86 
3  55.13 

a 
0.487 

0.476 

0.463 

h     m       a 

6  37  37.33 
6  41  33.89 
6  45  30.45 

Thur. 

Frid. 

Sat. 

4 
5 
6 

6  53  33.09 

6  57  40.26 

7  1  47.09 

10.305 
10.891 
10.276 

22  53   -8.4 
22  47  40.0 
22  41  47.9 

13.19 
14.18 
15.16 

4     6.08 
4  16.69 
4  26.96 

0.449 
0.4.34 
0.419 

6  49  27.01 
6  53  23.57 
6  57  20.13 

Sun, 

Mon. 

Tues. 

7 
8 
9 

7     5  53.53 
7     9  59.59 
7  14     5.23 

10.260 
10.243 
10.226 

22  35  32.2 
22  28  53.1 
22  21  50.7 

16.14 
17.11 
18.08 

4  36.85 
4  46.35 
4  55.43 

0.403 
0.386 
0.369 

7     1  16.68 
7     5  13.24 
7    9     9.80 

Wed. 
Thur. 
Frid. 

10 
11 
12 

7  18  10.46 
7  22  15.23 
7  26  19.54 

10.208 
10.189 
10.170 

22  14  25.1 
22     6  36.7 
21  58  25.6 

19.04 
19.99 
20.93 

5    4.10 
5  12.31 
5  20.06 

0.351 
0,332 
0.313 

7  13    6.36 
7  17    2.92 
7  20  59.48 

Sat 
;  Sun. 
Mod. 

13 
14 
15 

7  30  23.39 
7  34  26.77 
7  38  29.66 

10.151 
10.131 
10.110 

21  49  51.9 
21  40  55.8 
21  31  37.5 

21.87 
22.80 
23.72 

5  27.35 
5  34.17 
5  40.51 

0.293 
0.273 
0.253 

7  24  56.04 
7  28  52.60 
7  32  49.15 

Tues. 
Wed. 
Thur. 

16 
17 
18 

7  42  32.05 
7  46  33.93 
7  50  35.29 

10.089 
10.068 
10.046 

21  21  57.3 
21   11  55.3 
21     1  31.6 

24.63 
25.54 
26.43 

5  46.35 
5  51.67 
5  56.47 

0.232 
0.211 
0.190 

7  36  45.71 
7  40  42.26 
7  44  38.82 

Frid. 

Sat 

Sun. 

19 
20 
21 

7  54  36.13 

7  58  36.45 

8  2  36.23 

10.024 

10.002 

9.979 

20  50  46.6 
20  39  40.4 
20  28  13.4 

27.32 
28.19 
29.06 

6    0.75 
6    4.51 

6    7.74 

0.168 
0.146 
0.123 

7  48  35.38 
7  52  31.94 
7  56  28.49 

Mod. 

Tues. 

VVed. 

22 
23 
24 

8     6  35.47 
8  10  34.15 
8  14  32.27 

9.956 

9.9:}3 

.  9.910 

20  16  25.7 
20    4  17.6 
19  51  49.2 

29.91 
30.76 
31.59 

6  10.42 
6  12.54 
6  14.10 

0.100 
0.077 
0.054 

8     0  25.05 
8     4  21.61 
8     8  18.17 

Thur. 

Frid. 

Sat 

25 
26 
27 

8  18  29.82 
8  22  26.79 
8  26  23.18 

9.886 
9.862 
9.838 

19  39    0.7 
19  25  52.5 
19  12  25.0 

32  42 
33.24 
34.04 

6  15.10 
6  15.51 
6  15.34 

0.030 
+0.006 
-0.019 

8  12  14.72 
8  16  11.28 

8  20     7.84 

Sun. 
;  Mod. 
!  Tues. 

Wed. 

28 
29 
30 
31 

8  30  18.99 
8  34  14.21 
8  38     8.83 
8  42     2.83 

9.814 
9.789 
9.764 
9.738 

18  58  38.5 
18  44  33.0 
18  30     8.9 
18  15  26.7 

34.83 
35.61 
36.38 
37.13 

6  14.59 
6  13.26 
6  11.32 

6     8.77 

0.044 
0.069 
0.094 
0.120 

8  24    4.40 
8  28     0.95 
8  31  57.51 
8  35  54.06 ! 

1 
Thur. 

32 

8  45  56.21 

9.712 

N.18     0  26  7 

-37.87 

6    5.59 

0.145 

8  39  50.62  i 

KOTE.- 

—  prefix 

-Thai 
edtot 

Somidiameter  for  Mo 
he  hourly  change  of 

an  Noon  m 
deolinatioi] 

ay  be  assumed  the  sa 
indicates  that  the  nc 

ime  as  the 
vrthdeclii 

\X  for  Ai^rent  Noon, 
lations  are  decreasing. 

DifT.  for  1  hour. 
+  9».8565 
(Table  III.) 

112 


JUIiY,  18T8 


III. 


AT  GREENWICH  MEAN  NOON. 

1 
1 

■ 

§ 

i 

THH:  SUN'S 

Loj^arithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
Ihoor. 

1 

Mean  Time       > 

of 
Sidereal  Oh. 

True  LONGITTTDE. 

Diff.  for 
1  hoar. 

LATITUDE. 

X 

>J 

1 

2 
3 

182 
183 
184 

99  27  41. 1 

100  24  54.3 

101  22    7.4 

ori   3.6 

24  16.6 
21  29.5 

143!05 
143.05 
143.04 

+d!34 

0.21 

+0.07 

0.0072242 
.0072251 
.0072234 

+  0.9 

-0.2 

1.2 

h      m       8        ' 

17  19  31.90 
17  15  35.98 

17  11  40.07 

1 

4 
5 
6 

185 
186 
187 

102  19  20.3 

103  16  33.1 

104  13  45.7 

18  42.3 
15  54.9 
13    7.3 

143.03 
143.03 
143.02 

-0.06 
0.17 
0.26 

.0072192 
.0072126 
.0072037 

2.3 
3.2 
4.1 

17    7  44.16 
17     3  48.24 
16  59  52.34 

7 
8 
9 

188 
189 
190 

105  10  58.1 

106  8  10.3 

107  5  22.4 

10  19.5 
7  31.5 
4  43.4 

143.01 
143.01 
143.00 

0.34 
0.39 
0.41 

.0071927 
.0071796 
.0071646 

5.0 
5.8 
C.7 

16  55  56.43' 
16  52     0.52 
16  48     4.61 ! 

10 
11 
12 

191 
192 
193 

108    2  34.5 

108  59  46.7 

109  56  59.0 

1  55.3 
59    7.3 
56  19.4 

143.01 
143.01 
143.01 

0.40 
0.35 
0.27 

.0071478 
.0071293 
.0071093 

7.4 

8.1 
8.6 

16  44     8.68 
16  40  12.76 
16  36  16.85 

13 
14 
15 

194 
195 
196 

110  54  11.4 

111  51  24.0 

112  48  36.9 

53  31.6 
50  44.1 
47  56.8 

143,02 
143.03 
143.05 

0.18 
-0.06 
+0.07 

.0070877 
.0070647 
.0070403 

9.3 

9.8 

10.4 

16  32  20.95 
16  28  25.03 

16  24  29.12 

1 

16 
17 
18 

197 
198 
199 

113  45  50.3 

114  43     4.3 

115  40  18.8 

45  10.0 
42  23.8 
39  38.1 

143.07 
143.09 
143.12 

0.21 
0.34 
0.47 

.0070145 
.0069873 
.0069586 

11.0 
11.6 
12.3 

16  20  33.21 
16  16  37.30 
16  12  41.38 

19 
20 
21 

200 
201 
202 

116  37  33.9 

117  34  49.9 

118  32    6.8 

36  53.1 
34     8.9 
31  25.6 

143.15 
143.19 
143.22 

0.58 
0.67 
0.74 

.0069284 
.0068965 
.0068628 

12.9 
13.7 
14.4 

16    8  45.47 
16     4  49.56 
16    0  53.65 

22 
23 
24 

203 
204 
205 

119  29  24.6 

120  26  43.3 

121  24    2.9 

28  43.2 
26     1.8 
23  21.3 

143.26 
143.30 
143.33 

0.78 
0.79 
0.77 

.0068274 
.0067900 
.0067506 

15.2 
16.0 
16.9 

15  56  57.74 
15  53     1.82 
15  49     5.91 

25 
26 
27 

206 
207 
208 

122  21  23.4 

123  18  44.8 

124  16     7.1 

20  41.6 
18     2.8 
15  24.9 

143.37 
143.41 
143.45 

0.72 
0.64 
0.54 

.0067090 
.0066650 
.0066186 

17.9 

18.8 
19.8 

15  45  10.00 
15  41  14.09 
15  37  18.18 

28 
29 
30 
31 

209 
210 
211 
212 

125  13  30.3 

126  10  54.3 

127  8  19.1 

128  5  44.8 

12  48.0 

10  11.9 

7  36.5 

5    2.0 

143.48 

143.52 

'  143.55 

143.59 

0.41 

0.28 

0.14 

+0.01 

.0065698 
.0065185 
.0064648 
.0064086 

20.8 
21.8 
22.9 
23.9 

15  33  22.27, 
15  29  26.36 
15  25  30.45 

15  21  34.54 

1 

32 

213 

129*    3  11.3 

2  28.3 

143.62 

-0.10 

0.0063500 

-24.9 

15  17  38.63 

NOTK: X 

oorrespagid0  to  the  tru 

• 

€  equinox  of  th 

e  date,  \'  t 

0  the  mean  eq 

[olnoz  of  Januar 

yO*.a 

Diff.  for  1  hoar.    { 
— 9».8a96   ■ 
1      (Table  II.) 
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GREENWICH  MEAN  TIME. 

1 

• 

1 

1 

& 

THE  MOON'S 

8SMIDIAMETKR. 

HORIZONTAI 

.    PARALLAX. 

MERIDIAN  PASaAOB. 

AOB. 

Noon. 

Miflnight. 

Koon. 

Diff.  for 
Ihoor. 

Midnight 

Diff.  for 
Ihour. 

Diff.  for 
Ihour. 

Koon. 

1 

2 
3 

16    0.5 
16    7.5 
16  12.2 

16    4.3 
16  10.2 
16  13.6 

58  38'7 

59  4.4 
59  21.4 

+1.24 

0.89 
0.53 

58  52.6 

59  14.0 
59  26.6 

+K07 
0.71 
0.35 

h      m 

1     1.3 

1  57.2 

2  50.1 

m 
2.38 

2.26 

2.14 

d 

1.0 
2.0 
3.0 

4 
5 
6 

16  14.4 
16  14.5 
16  12.8 

16  14.8 
16  13.9 
16  11.3 

59  29.8 
59  30.1 
59  23.7 

+0.17 

-0.13 

0.39 

59  30.9 
59  27.7 
59  18.4 

+0.01 

-0.27 

0.50 

3  40.4 

4  29.2 

5  17.7 

2.05 
2.01 
2.03 

4.0 
5.0 
6.0 

7 
8 
9 

16     9.5 
16     5.1 
15  59.6 

16    7.4 
16    2.5 
15  56.6 

59  11.8 
58  55.5 
58  35.5 

0.60 
0.76 
0.91 

59    4.1 
58  45.9 
58  24.2 

0.68 
0.84 
0.97 

6    7.2 

6  58.8 

7  53.2 

2.10 
2.21 
2.33 

7.0 
8.0 
9.0 

10 
11 
12 

15  53.4 
15  46.2 
15  38.3 

15  49.8 
15  42.4 
15  34.2 

58  12.2 
57  45.9 
57  17.1 

1.03 
1.15 
1.35 

57  59.4 
57  31.8 
57     1.8 

1.09 
1.20 
1.29 

8  50.2 

9  48.9 
10  47.1 

2.43 
2.45 
2.39 

10.0 
11.0 
12.0 

13 
14 
15 

15  29.9 
15  21.3 
15  12.7 

15  25.6 
15  16.9 
15    8.6 

56  46.2 
56  14.4 
55  42.9 

1.31 
1.33 
1.28 

56  30.3 
55  5S.5 
55  27.8 

1.33 
1.32 
1.23 

11  43.0 

12  35.1 

13  23.2 

2.25 
2.08 
1.92 

13.0 
14.0 
15.0 

16 
17 
18 

15    4.6 
14  57.7 
14  52.2 

15     1.0 
14  54.7 
14  50.3 

55  13.4 

54  47.8 
54  27.9 

1.16 
0.96 
0.69 

55    0.0 
54  37.0 
54  20.6 

1.07 
0.83 
0.52 

14    7,6 

14  49.3 

15  29.3 

1.79 
1.69 
1.64 

16.0 
17.0 
18.0 

19 
20 
21 

14  48.9 
14  47.8 
14  49.5 

14  48.0 
14  48.3 
14  51.3 

54  15.4 
54  11.7 
54  17.6 

-0  35 

+0.04 

0.46 

54  12.4 
54  13.4 
54  24.4 

-0.16 

+0.25 

0.67 

16     8.6 

16  48.4 

17  29.9 

1.64 
1.69 
1.78 

19.0 
20.0 
21.0 

22 

1  23 

;  24 

1 

14  53.9 

15  1.0 
15  10.6 

14  57.1 

15  5.5 
15  16.3 

54  33.8 

54  59.9 

55  35.3 

0.88 
1.29 
1.65 

54  45.6 

55  16.6 
55  56.0 

1.09 
1.48 
1.80 

18  14.1 

19  1.9 
19  53.7 

1.91 
2.08 
2.25 

22.0 
23.0 
24.0 

25 
26 
27 

15  22.3 
15  35.4 
15  49.0 

15  28.8 
15  42.2 
15  55.7 

56  18.3 

57  6.5 
57  56.4 

1.92 
8.07 
2.06 

56  4L9 

57  81.5 

58  20.8 

2.01 
2.09 
1.99 

20  49.3 

21  47.6 

22  46.7 

2.39 
2.46 
2.44 

25.0 
26.0 
27.0 

28 
29 
30 
31 

16    2.0 
16  13i2 
16  21.6 
16  26.4 

16    7.9 
16  17.8 
16  24.4 
16  27.4 

58  44.0 

59  25.2 

59  55.9 

60  13.7 

1.88 

1.52 

1.02 

+0.45 

59     5.7 

59  42.0 

60  6.5 
60  17.3 

1.73 

1.28 

0.74 

+0.16 

23  44.5 

6 

0  39.9 

1  32.7 

2.36 

2.25 
2.15 

28.0 

29.0 

0.6 

1.6 

32 

16  27  5 

16  26.6 

60  17.6 

-0.12 

60  14.5 

-0.39 

2  23.5 

2.09 

2.6 

8 
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V, 


GREEN  VVICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Sour. 

Right  Ascension. 

Diir. 

for  1  ni. 

Declination. 

Diff. 
fur  1  m. 

Hour. 

Right  Ascension. 

• 

Diflf. 
for  1  m. 

Declination. 

Diff. 
foriaj. 

• 

MC 

>NDA 

Yl, 

WEDNESDAY  3. 

h    m      a 

a 

O          /          // 

// 

1 

h    m      ■ 

s 

0        1         n 

0 

7  36  35.60 

9.4611 

N.23  32  20.2 

6.560 

0 

9  29  42.29 

9.9489 

N.14  10  .5(5.6 

14.262 

1 

7  39    3.15 

9.4573 

23  23  41.5 

8.719 

1 

9  31  57.05 

9.9440 

13  56  38  4 

14.C43 

'^ 

7  41  30.47 

3.4535 

23  14  53.9 

8.868 

2 

9  34  1I..'>7 

9.9399 

13  42  1,5.4 

14.423  . 

3 

7  4:3  57.57 

9.4497 

23    5  57.4 

9.016 

3 

9  36  25.84 

9.9358 

13  27  47.7 

14.501 

4 

7  46  24.43 

9.4457 

22  56  52.0 

9.164 

4 

9  38  39.80 

9.2317 

13  13  15.3 

14.577  \ 

5 

7  48  51.06 

9.4417 

22  47  37.7 

9.311 

5 

9  40  53.64 

9.9977 

12  .58  .38.4 

UJKa  : 

6 

7  51  17.44 

9.4376 

22  38  14.7 

9.456 

6 

9  43    7.19 

9.9938 

12  43  .57.0 

14.7J6 

7 

7  5.3  43.57 

9.4334 

22  28  43.0 

9.599 

7 

9  45  20.50 

9.9199 

12  29  ll.:3, 

14.797 

8 

7  56    9.45 

9.4993 

22  19    2.8 

9.741 

8 

9  47  3^.58 

9.9160 

12  14  21.4' 

14.837 

9 

7  58  35.09 

9.4951 

22,9  14.1 

9.883 

9 

9  49  46.42 

9.9199 

11  59  27.3 

J  4.9:15 

10 

8     1     0.47 

9.4906 

21  59  i;.o 

10.093 

10 

9  51  59.04 

9.9U85 

11  44  29.2 

IhMQ  ; 

11 

8    3  25.59 

9.4165 

21  49  11.5 

10.161 

11 

9  54  11.44 

9.9048 

11  29  27.1 

15J567 

12 

8    5  50.45 

9.4199 

21  .')8  57.7 

10.998 

12 

9  56  23.62 

9.9019 

11  14  21.2 

15.130 

13 

8    8  15.05 

9.4077 

21  28  35.7 

10.434 

13 

9  58  35.59 

9.1977 

10  59  11.5 

15.193 

14 

8  10  39.38 

9.4039 

21  18    5.6 

10.568       14 

10    0  47.35 

9.1949 

10  43  58.2 

15.959 

15 

8  13    3.44 

9.3087 

21     7  27.5 

10.709 

15 

10    2  58.89 

2.1907 

10  28  41.3 

15.311 

16 

8  15  27.i3 

9.3943 

20  56  41.4 

10.833 

16 

10    5  10.2:3 

2.1873 

10  13  20.9 

15.368 

J7 

8  17  50.75 

9.3897 

20  45  47.5 

10.963 

17 

10    7  21.37 

9.1841 

9  57  57.1 

15.403 

]d 

8  20  14.00 

9.3»53 

20  34  45.8 

11.099 

18 

10    9  32.32 

9.1809 

9  42  30.1 

15.477 

19 

8  22  36.97 

9.3806 

20  23  30.4 

11.990 

19 

10  11  43.08 

9.1777 

9  26  59.9 

15.599 

20 

8  24  59.()7 

9.3760 

20  12  19.4 

11.347 

20 

10  13  53.65 

9.1746 

9  11  26.6 

15.5(40 

21 

8  27  22.09 

9.3713 

20    0  54.8 

11.479 

21 

10  16    4.03 

9.1715 

8  55  50.3 

15.699 

22 

8  29  44.2:3 

9.3667 

19  49  22.8 

11.595 

^3 

10  18  14.23 

9  1686 

8  40  11.1 

15X77 

23 

8  32    6.09 

9.3690 

N.19  37  43.4 

11.717 

23 

10  20  24.26 

9.1U57 

N.  8  24  29.1 

15^793  1 

TU] 

ESDA 

Y  2. 

THURSD. 

ii!  4. 

0 

8  34  27.67 

9.3573 

N.19  25  56.8 

11.837 

0 

10  22  34.12 

9.1699 

N.  8    8  44.4 

1 
15.767  I 

1 

8  36  48.97 

9.3597 

19  14    3.0 

11.956 

1 

10  24  43.81 

9.1603 

7  52  57.1 

I5.HS 

2 

8  39    9.f)9 

9.3480 

19    2    2.1 

19.073 

2 

10  26  53.:34 

9.1.575 

7  37    7.3 

15.851  ' 

3 

8  41  30.73 

9.3433 

18  49  54.2 

19.189 

3 

10  29    2.71 

9.1549 

7  21  15.0 

15.891 

4 

8  4(3  51.19 

9.3386 

18  37  39.4 

19.303 

4 

10  31  11.93 

9.1594 

7    5  20.4 

15.998 

5 

8  46  11.36 

9.3339 

18  25  17.8 

19.416 

5 

10  33  21.00 

9.1499 

6  49  2:)6 

15.960 

6 

8  48  31.25 

9.3993 

18  12  49.5 

19.527 

6 

10  35  29.92 

9.1475 

6  33  24.6 

16.000 

7 

8  .50  50.87 

9.3946 

18    0  14.5 

12.637 

7 

10  37  38.70 

9.1453 

6  17  2:3.6 

i^josa 

8 

8  53  10.20 

9U)198 

17  47  3:3.0 

19.745 

8 

10  39  47.:35 

9.1431 

6    1  20.(> 
5  45  15.8 

16.065 

9 

8  55  29.25 

9.3159 

17  34  45.1 

13.819 

9 

10  41  55.87 

9.1409 

164)95 

10 

8  57  48.02 

9.3106 

17  21  50.8 

19.957       10 

10  44    4.26 

9.1388 

5  29    9.2 

16.191 

U 

9    0    6.52 

9^1060 

17    8  50.2 

13.061 

11 

10  46  12.53 

9.1368 

5  13    0.9 

\^\hl  1 

12 

9    2  24.74 

9.3013 

16  55  43.5 

13.169 

12 

10  48  20.68 

9.1349 

4  56  51.1 

16.176 

13 

9    4  42.68 

9.9967 

16  42  30.8 

13.962 

13 

10  50  28.72 

9.1333 

4  40  39.8 

16.900 

14 

9    7    0.35 

9.S999 

16  29  12.0 

13.369 

14 

10  52  33.66 

9.1314 

4  24  27.1 

16^3 

15 

9    9  17.74 

9.9876 

16  15  47.3 

13.460 

15 

10  54  44.49 

9.1997 

4    8  13.0 

16.345 

16 

9  11  34.8i> 

9.9831 

16    2  16.8 

13.555 

16 

10  56  52.23 

9.1982 

3  51  57.7 

16.964 

17 

9  13  51.71 

9.9787 

15  48  40.7 

13.&18 

17 

10  58  59.87 

9.1967 

3  35  41.3; 

16.983 

18 

9  16    8.30 

9.9742 

15  34  59.0 

13.741 

18 

11     1    7.43 

9.1953 

3  19  23.9 

16.998 

19 

9  18  24.6^> 

9.9697 

15  21  11.8 

13.839 

19 

11    3  14.91 

9.1940 

3    3    5.5 

16.313  : 

20 

9  20  40.67 

9.96^ 

15    7  19.2 
14  5:3  21.2 

13.999 

20 

11    5  22.31 

9.1997 

2  AQ  46.3 

16.327 

21 

9  22  56.46 

9.9610 

14.009 

21 

1 1    7  29.(i3 

9.1915 

2  30  26.3 
2  14    5.6 

16.339 

22 

9  25  11.99 

9.95G7 

14  39  18.1 

14.094 

22 

1 1    9  36.89 

9.1905 

16.ai0 

23 

9  27  27.27 

9.9595 

14  25    9.9 

14.179 

23 

11   11  44.09 

9.1195 

1  57  44.:3, 

16.358 

24 

9  29  42.29 

9.9483 

N.14  10  56.6 

14.909 

24 

11  13  51.2,^ 

9.1186 

N.  1  41  22.6 

16.365: 

^I. 
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GREENWICH  MEAN  TIAfE. 

• 

THE  MOON'S  RIGHT  ASCENS10^  AND  DECLINATION. 

iloar. 

Right  AaceutUon. 

DlfT. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Hour. 

BightAsoenaiou. 

Difll 
for  1  m. 

Declination. 

Diff. 
ior  1  ni. 

Fl 

tlDA^ 

i  5. 

SUNDAY  7. 

h     m      ■ 

■ 

O          /           // 

ti 

h     m      8 

8 

O        y         // 

II 

0 

11  13  51.23 

9.1188 

N.  1  41  22.6 

16.365 

0 

12  56    5.53 

9.1737 

S.ll    4  42^ 

14.997 

1 

11  15  58.32 

2.iin 

1  25    0.5 

16.373 

1 

12  58  15.98 

3.1757 

11  19  40.2 

14.933 

u 

11  18    5.36 

3.1170 

1    8  38.0 

16.377 

2 

13    0  26.62 

3.1768 

11  34  34.2 

14.867 

3 

11  20  12.36 

3.1163 

0  52  15.3 

16.379 

3 

13    2  37.44 

3.1830 

11  49  24.2 

14.800 

4 

11  22  19.32 

9.1157 

0  35  52.5 

16.380 

4 

13    4  48.46 

9.1853 

12    4  10.2 

14.733  ! 

5 

11  24  26.25 

3.1153 

0  19  29.7 

16.380 

5 

13    6  59.67 

3.1885 

12  18  52.1 

14.663 

6 

11  2u  3;{.I5 

3.1146 

N.  0    3    6.9 

16.370 

6 

13    9  11.08 

3.1918 

12  33  29.7 

14.591 

7 

1 1  28  40.03 

3.1145 

S.  0  13  15.8 

16.376 

7 

13  11  22.69 

3.1959 

12  48    3.0 

14.518 

8 

1 1  30  46.89 

3.1143 

0  29  38.2 

16.371 

8 

13  13  34.51 

3.1987 

13    2  31.9 

14.445 

9 

1 1  32  53.74 

3.1141 

0  46    0.3 

16.365 

9 

13  15  46.54 

3.3033 

13  16  56.4 

14.370 

10 

11  35    0.58 

3.1141 

1    2  22.0 

16.357 

10 

13  17  58.79 

8.9059 

13  31   16.3 

14.303 

II 

11  37    7.43 

3.1143 

1  18  43.2 

16.348 

11 

13  20  11.25 

3.9005 

13  45  31.5 

14.314 

1-2 

11  39  14.28 

3.1143 

1  35    3.8 

16.337 

12 

13  22  23.93 

9.3133 

13  59  42.0 

14.135 

\S 

11  41  21.14 

3.1144 

1  51  23.7 

16.396 

13 

13  24  {^M 

3.3171 

14  13  47.7 

14.054 

14 

11  43  .28.01 

3.1147 

2    7  42.9 

10.313 

14 

13  26  49.98 

9.9308 

14  27  48.5 

13.971 

15 

1 1  45  34.90 

3.1150 

2  24    1.3 

16.398 

15 

13  29    3.34 

9.S347 

14  41  44.2 

13.886 

16 

11  47  41.81 

3.1154 

2  40  18.7 

16.383 

16 

13  31  16.94 

3.3986 

14  55  34.8 

13.801 

17 

11  49  48.75 

3.1160 

2  56  35.1 

16.364 

17 

13  a3  30.77 

3.3335 

15    9  20.3 

13.715 

18 

11  51  55.71 

3.1167 

3  12  50.4 

16.345 

18 

13  35  44.84 

9.3365 

15  23    0.6 

13.637 

19 

11  54    2.75 

3.1173 

3  29    4.5 

16.334 

19 

13  37  59.15 

9.3406 

15  36  a5.5 

13.537 

20 

11  5()    9.81 

9.1181 

3  45  17.3 

16.303 

20 

13  40  13.71 

9.3447 

15  50    5.0 

13.445 

21 

11  58  16.92 

3.1190 

4    1  28.8 

16.179 

21 

13  42  28.52 

3.3488 

16    3  28.9 

13.353 

22 

12    0  24.09 

3.1300 

4  17  38.8 

16.153 

22 

13  44  43.57 

9.9530 

16  16  47.2 

13.358 

23 

12    2  31.32 
SAT 

3.1310 

URD. 

S.  4  33  47.2 
A.Y6. 

16.137 

23 

13  46  58^8 
MO 

9J3579 

INDA 

8. 16  29  59.9 
Y  8. 

13.164 

0 

12    4  38.61 

9.1S2I 

S.  4  49  54.0 

16w099 

0 

13  49  14.44 

9.9615 

S.16  43    6.9 

13.067 

1 

12    6  45.97 

3.1333 

5    5  59.1 

J  6.070 

1 

13  51  30.26 

9.3658 

16  56    8.0 

13.969 

2 

12    8  53.41 

3.1346 

5  22    2.4 

16.U39 

2 

13  53  '46.34 

2.3701 

17    9    3.2 

13.869 

3 

12  11    0.92 

3.1359 

5  38    3.8 

16.007 

3 

13  56    2.67 

9.3744 

17  21  52.3 

13.768 

4 

12  13    8.52 

3.1374 

5  54    3.2 

15.973 

4 

13  58  19.27 

9.3788 

17  34  35.3 

13.666 

5 

12  15  16.21 

3.1389 

6  10    0.5 

15.938 

5 

14    0  36.13 

3.9839 

17  47  12.2 

13.563 

0 

12  17  2.3.99 

3.1305 

6  25  55.7 

15.909 

6 

14    2  53.26 

9.9877 

17  59  42.8 

13.457 

7 

12  19  31.87 

3.1333 

6  41  48.7 

15.863 

7 

14    5  10.66 

9.3993 

18  12    7.1 

13  351 

8 

12  21  39.86 

3.1340 

6  57  39.3 

15.83:) 

8 

14    7  28.32 

9.9966 

18  24  24.9 

13.343 

.     9 

12  2;}  47.95 

3.1358 

7  13  27.5 

15.783 

9 

14    9  46.25 

9.3011 

18  36  36.2 

13.133 

10 

12  25  5<).15 

3.1378 

7  29  13.2 

15.740 

10 

14  12    4.45 

9.3057 

18  48  40.9 

13J)93 

11 

12  28    4.48 

3.1396 

7  44  503 

15.696 

11 

14  14  22.93 

9.3109 

19    0  38i^ 

11.911 

12 

12  30  12.93 

3.1419 

8    0  36.7 

15.651 

12 

14  16  41.68 

9.3147 

19  12  30.2 

11.798 

13 

12  32  21.51 

3.1441 

8  16  14.4 

15.604 

13 

14  19    0.70 

9.3193 

19  24  14.6 

11.683 

14 

12  34  30.22 

3.1463 

8  31  49.2 

15.556 

14 

14  21  20.00 

3.3999 

19  35  52.1 

11.567 

,  15 

12  36  39.06 

3.1485 

8  47  21.1 

15.507 

15 

14  23  39.57 

2.3385 

19  47  22.6 

11.449 

16 

12  38  48.04 

3.1509 

9    2  50.0 

15.456 

16 

14  25  59.42 

9.3331 

19  58  46.0 

UXii 

17 

12  40  57.17 

9.1534 

9  18  15.8 

15.403 

17 

14  28  19.54 

9.3376 

20  10    2.3 

11.311 

18 

12  43    6.45 

9.1559 

9  3i}  38.4 

15.349 

18 

14  30  39.93 

3.3493 

20  21  11.3 

11.089 

19 

12  45  15.88 

3.1586 

9  48  57.7 

15.394 

19 

14  33    0.60 

3.3467 

20  32  13.0 

10.967 

20 

12  47  25.48 

3.1613 

10    4  13.7 

15.337 

20 

14  35  21^ 

3.3513 

20  43    7.3 

10.843 

21 

12  49  35.24 

3.1640 

10  19  26.2 

15.179 

21 

14  37  42.76 

3.3559 

20  53  54.1 

10.718 

22 

12  51  45.16 

3.1668 

10  34  35.2 

15.130 

22 

14  40    4.25 

34)604 

21    4  a3.4 

10.591 

23 

12  53  55.26 

3.1697 

10  49  40.6 

15.059 

23 

14  42  26.01 

3.3650 

21  15    5.0 

10.469 

24 

12  56    5.53 

3.1737 

S.  1 1    4  42.3 

J  4.997 

24 

14  44  48.05 

3.3696 

S.21  25  28.9 

10.333 
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VII. 


geee:nwich  mean  time. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

• 

Hoar. 

Right  Aaoension. 

Diff. 
forlm. 

Dediiiation. 

Diflf. 
forlm. 

Hour. 

Right  Asoeneioii. 

Diff. 
for  1  m. 

Declination. 

Difll 
for  1  m.  1 

TU] 

ESDA 

Y  9. 

THURSDAY!   11. 

1 

1 

1 

h    m      B 

• 

O        1          II 

II 

h    m      s 

• 

^      ^     J      " 

1 
//       1 

0 

14  44  48.05 

9.3696 

8,21  25  28.9 

10.333 

0 

16  42  49.22 

9J>I69 

S.26  52  15.7 

9.S61 

1 

14  47  10.36 

3.3741 

21  35  45.0 

10.903 

1 

16  45  20.26 

9.5176 

26  55    8.3 

a.7Ji9 

2 

14  49  32.1i4 

9.3785 

21  45  5:3.3 

10.079 

2 

16  47  51.34 

9J>189 

26  57  50.7 

fum 

3 

14  51  55.78 

9.3899 

21  55  53.6 

9J)39 

3 

16  50  22.44 

9.5165 

27    0  22.9 

2.453 

4 

14  54  18.89 

9.3874 

22    5  45.9 

9.805 

4 

16  52  5:3.56 

9.5187 

27    2  45.0 

9.983 

5 

14  56  42.27 

9.3918 

22  15  30.2 

9.670 

5 

16  55  24.0*9 

9J>188 

27    4  56.9 

9.113 

6 

14  59    5.91 

9.3969 

22  25    6.3 

9.533 

6 

16  57  55.82 

9.5188 

27    6  58.6 

1.943 

7 

15    1  29.82 

9.4006 

22  34  34.1 

9.395 

7 

17    0  26.95 

9.5187 

27    8  50.1 

1.7:3 

8 

15    3  5:3.98 

9.4048 

22  43  53.7 

9JJ57 

8 

17    2  58.07 

9.5184 

27  10  31.4 

1.G04 

9 

15    6  18.40 

9.4091 

22  53    4.9 

9.116 

9 

17    5  29.16 

9.5179 

27  12    2.6 

1.4:^5 

10 

15    8  43.07 

9.4i:» 

23    2    7.6 

8.975 

10 

17    8    0.22 

9.5174 

27  13  23.6 

1J965 

11 

15  11     8.00 

9.4176 

23  11     1.9 

8.833 

11 

17  10  31.25 

9.5167 

27  14  34.4 

1.005 

12 

15  13  33.18 

9.4917 

23  19  47.6 

8.689 

12 

17  13    2.23 

9.5159 

27  15  35.0 

0.!«5 

13 

15  15  58.60 

9.4958 

23  28  24.6 

8.545 

13 

17  15  33.16 

9.5150 

27  16  25.4 

0.756 

14 

15  18  24.27 

9.4908 

23  36  53.0 

8.400 

14 

17  18    4.03 

9.5139 

27  17    5.7 

0.567 

15 

15  20  50.18 

9.4337 

23  45  12.6 

8.853 

15 

17  20  34.8:3 

9.5197 

27  17  35.9 

0.418 

16 

15  23  16.32 

9.4376 

23  53  2:3.4 

8.IQ6 

16 

17  23    5.55 

9..'>113 

27  17  ,5,5.9 

0.949 

17 

15  25  42.69 

9.4415 

24     1  25.3 

7.957 

17 

17  25  36.18 

9.5096 

27  18    5.8 

,  -0.062 

18 

15  28    9.30 

9.4453 

24    9  18.2 

7.807 

18 

17  28    6.72 

9.5089 

27  18    5.7 

40.086 

19 

15  30  36.13 

9.4490 

24  17    2.1 

7.657 

19 

17  30  37.16 

9.5064 

27  17  ,55.5 

0.954 

20 

15  a3    3.18 

9.4697 

24  24  37.0 

7.505 

20 

17  33    7.49 

9.5045 

27  17  35.2 

0.4S8 

21 

15  35  30.45 

9.4569 

24  32    2.7 

7.359 

21 

17  35  37.70 

9.5094 

27  17    4.8 

\      0.580 

22 

15  37  57.93 

9.4597 

24  39  19.2 

7.198 

22 

17  38    7.78 

9.5009 

27  16  24.4 

0.756 

23 

15  40  25.62 
WED] 

9.4639 
^ESD 

S.24  46  26.5 
AY  10. 

7.045 

23 

17  40  37.73 
FR 

9.49W 

IDAl 

S.27  15  34.1 
'  12. 

oai» 

1 

0 

15  42  53.52 

9.4666 

S.24  53  24.6 

6.890 

0 

17  43    7.54 

9.4956 

S.27  14  33.8 

1.087 

1 

15  45  21.61 

9.4698 

25    0  13.3 

6.733 

1 

17  45  37.20 

9.4930 

27  13  23.6 

1.9D9 

2 

15  47  49.89 

9.4730 

25    6  52.6 

6.576 

2 

17  48    6.70 

9.4003 

27  12    3.5 

1.417 

3 

15  50  18.37 

9.4769 

25  13  22.4 

6.418 

3 

17  50  36.04 

9.4876 

27  10  33.6 

1.581 

4 

15  52  47.03 

9.4799 

25  19  42.8 

6.960 

4 

17  53    5.21 

9.4847 

27    8  53.8 

1.744 

5 

15  55  15.87 

9.4800 

25  25  53.6 

6.100 

5 

17  55  34.20 

9.4816 

27    7    4.3 

1.907 

6 

15  57  44.87 

9.4646 

25  31  54.8 

5.940 

6 

17  58    3.00 

9.4784 

27    5    5.0 

9U)69 

7 

16    0  14.04 

9.4875 

25  37  46.4 

5.779 

7 

18    0  31.60 

9.4351 

27    2  .5(10 

9.930 

8 

16    2  43.37 

9.4909 

25  43  28.3 

5.618 

8 

18    3    0.01 

9.4717 

27    0  37.4 

S.390 

9 

16    5  12.86 

9.49*8 

25  49    0.6 

5.457 

9 

18    5  28.21 

9.4689 

26  58    9.2 

9..'»50 

10 

16    7  42.50 

9.4959 

25  54  23.1 

5.993 

10 

18    7  56.19 

9.4645 

26  55  31.4 

9.710 

11 

16  10  12.28 

9.4974 

25  59  35.8 

5.199 

11 

18  10  23.95 

9.4607 

26  52  44.0 

2.b68 

12 

16  12  42.19 

9.4996 

26    4  38.6 

4.965 

12 

18  12  51.48 

9*4568 

26  49  47.2 

3.095  , 

13 

16  15  12.23 

9.5017 

26    9  31.6 

4.801 

13 

18  15  18.77 

9.4598 

26  46  41.0 

3.182 

14 

16  17  42.40 

9.5037 

26  14  14.7 

4.636 

14 

18  17  45.82 

9.4488 

26  43  25.4 

3.;{:«  ' 

15 

16  20  12.68 

9.5C56 

26  18  47.9 

4.470 

15 

18  20  12.6:} 

9.4447 

26  40    0.4 

3.491 

10 

16  22  43.07 

9.5073 

26  23  11.1 

4.304 

16 

18  22  39.18 

9.4403 

26  36  2ai 

3.648 

17 

16  25  13.56 

9.5089 

26  27  24.4 

4.138 

17 

18  25    5.47 

9.4359 

26  32  42.7 

3.800 

18 

16  27  44.14 

9.5104 

26  31  27.7 

3.971 

18 

18  27  31.49 

9.4314 

26  28  50.1 

.3J»9 

19 

16  :)0  14.81 

9.5118 

26  35  20.9 

3.803 

19 

18  29  57.24 

9.4968 

26  24  48.4 

4.103 

20 

16  32  45.56 

9.5139 

26  39    4.1 

3.636 

20 

18  32  22.71 

9.4991 

26  20  :i7.7 

4.954 

21 

16  35  16.39 

9.5143 

26  42  37.2 

3.467 

21 

18  34  47.89 

9.4173 

26  16  17.9 

4.404  , 

22 

16  37  47.28 

9.5153 

26  46    0.2 

3.998 

22 

18  37  12.78 

9.4194 

26  11  49.2 

4.559 

'  23 

16  40  18.2:3 

9.51^ 

26  49  13.0 

3.199 

23 

18  39  :37.:38 

9.4075 

26    7  11.7 

4.690 

24 

16  42  49.22 

9.5169 

S.26  52  15,7 

9.961 

24 

18  42     1.68 

9.4094 

S.26    2  25.4 

4.845 
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1 

GREENWICH  MEAN  TIME. 

1 

1 

1 

t 

THE  MOON'S  IIGHT  ASCENSION  AND  DECLINATION. 

* 

I 

Hoar. 

RightAsMiiBiOD. 

DIff. 
for  1  m. 

DecliDaiion. 

DIff. 
for  1  m 

Hoar. 

RifSlit  AhcoiirIoii. 

Diff. 
fur  I  m. 

Declination. 

Diff. 
for  1  m. ' 

1 

SATl 

URDA 

lY  13. 

MONDAY  15. 

h    m      a 

a 

0        /         /I 

It 

h    m      ■ 

■ 

0   .  /       // 

// 

0 

18  42    1.68 

9.4094 

S.26    2  25.4 

4.845 

0 

20  30  30.10 

9.1089 

S.  19  44  37.2 

10.400  ' 

i     1 

18  44  25.67 

9,3973 

25  57  30.3 

4.900 

1 

20  32  36.40 

9.1019 

19  34  10.7 

10.483 

2 

18  46  49.:i5 

9.3931 

25  52  26.6 

5,134 

2 

20  34  42.:33 

9.0957 

19  23  39.2 

10.566 

:     3 

18  49  12.72 

9.3868 

25  47  14.3 

5.977 

3 

20  36  47.89 

9.0896 

19  13    2,r< 

10.647 ; 

4 

18  51  35.77 

9.3814 

25  41  53.4 

5.416 

4 

20  38  53.08 

9.0834 

19    2  21.6 

10.797 

5 

18  5:3  58.49 

9J7.-»9 

25  36  24.1 

5.558 

5 

20  40  57.90 

9.0773 

18  51  35.6 

10.806 

6 

18  56  20.88 

9.3704 

25  30  46.4 

5.697 

6 

20  43    2.35 

9.0719 

18  40  44.9 

10.883  ; 

7 

18  58  42.94 

9.3648 

25  25    0.4 

5.836 

7 

20  45    6.44 

9.0651 

18  29  49.6 

10.959 

8 

19    1     4.66 

9.3599 

25  19    6.1 

5.973 

8 

20  47  10.16 

9.0590 

18  18  49.8 

11.033 

9 

19    3  26.05 

9.3536 

25  13    3.6 

6.109 

9 

20  49  13.52 

9.0530 

18    7  45.6 

11.107 

10 

19    5  47.09 

9..3478 

25    6  53.0 

6.944 

10 

20  51   16.52 

9.0471 

17  56  37.0 

11.179 

11 

19    8    7.78 

9,3419 

25    0  34.3 

6.377 

11 

20  53  19.17 

9.0411 

17  45  24.1 

11.951 

'   12 

19  10  28.12 

9.3360 

24  .54    7.7 

6.509 

12 

20  55  21.46 

9.0358 

17  34    6.9 

11.391 

m 

19  12  48.10 

9.3301 

24  47  3:3.2 

6.640 

13 

20  57  23.40 

9.0994 

17  22  45.6 

11.369 

14 

19  15    7.73 

9..')949 

24  40  50.9 

6.770 

14 

20  59  24.99 

9.0937 

17  11  20.2 

11.457  ' 

15 

19  17  27.00 

9.3181 

24  34    0.8 

6.898 

15 

21     1  26.24 

9.0179 

16  59  50.8 

11.593 

16 

19  19  45.90 

9.3190 

24  27    3.1 

7.095 

16 

21    3  27.14 

9.0193 

16  48  17.5 

11.588 

;  17 

19  22    4.44 

9..%59 

24  19  57.8 

7.159 

17 

21     5  27.71 

9.0067 

16  36  40.3 

11.659 

'    18 

19  24  22.61 

9.9997 

24  12  44.9 

7.977 

18 

21    7  27.94 

9.0010 

16  24  59.3 

11.714 ; 

19 

19  26  40.41 

9.9935 

24    5  24.6 

7J99 

19 

21    9  27.a3 

1.9954 

16  13  14.6 

11.775 

20 

19  28  57.&3 

9.9679 

23  57  57.0 

7.591 

20 

21  11  27.39 

1.9900 

16     1  26.3 

11.836 

21 

19  31   14.88 

9.9810 

23  .50  22.1 

7.64i 

21 

21  13  26.63 

1.9846 

15  49  34.3 

11.896   ; 

22 

19  3^}  31.n5 

9.9747 

2:3  42  40.0 

7.761 

22 

21  15  25.54 

1.9799 

15  37  38.8 

11.953 

23 

19  35  47.84 
SU] 

9.9664 

MDAl 

S.23  34  50.8 

r  14. 

7.879 

23 

21  17  24.1^ 
TUI 

1U)738 

CSDA 

S,  15  25  39.9 
Y  16. 

19.010 

0 

19  38    3.76 

9.9699 

s.23  26  54.5 

7.996 

0 

21  19  22.39 

1.9684 

S.15  13  37.6 

19.066  . 

I 

19  40  19.30 

9.9:^58 

23  18  51.3 

8.111 

1 

21  21  20.34 

1.9639 

15     1  32.0 

19.190  ' 

2 

19  42  34.45 

9.9493 

23  10  41.2 

8.996 

2 

21  23  17.98 

1.9581 

14  49  23.2 

19.174  [ 

3 

19  44  49.21 

9.9498 

2:3    2  24.2 

8.339 

3 

21  25  15.31 

1.9530 

14  37  11.1 

19.997  ' 

4 

19  47    3.5J' 

9.9365 

22  54    05 

8.450 

4 

21  27  12.:34 

1.9479 

14  24  55.9 

19.978  '. 

5 

19  49  17.59 

9.9301 

22  45  30.2 

8.560 

5 

21  29    9.06 

1  9498 

14  12  37.7 

19.398 

.     6 

19  51  31.20 

9.9936 

22  :36  53.3 

6.669 

6 

21  31     5.48 

1.9379 

14    0  16,5 

19.377 

1     7 

19  ^  44.42 

9.9179 

22  28    9.9 

8.777 

7 

21  ai    1.61 

1.9331 

13  47  5  \A 

19.496  1 

8 

19  .55  57.26 

9.9107 

22  19  20.1 

8.8e3 

8 

21  34  57.45 

1.9989 

13  35  25.4 

19.473  1 

9 

19  58    9.71 

9.9049 

22  10  24.0 

8  988 

9 

21  36  52.i^ 

1.9934 

13  22  55.6 

19.519  ' 

10 

20    0  21.77 

9.1977 

22    1  21.6 

9.091 

10 

21  38  48.25 

1.9188 

13  10  23.1 

19.564 

11 

20    2  3:3.44 

9.1913 

21  52  13.1 

9.199 

11 

21  40  43.24 

1.9149 

12  57  47.9 

19.608 

1   12 

20    4  44.73 

9.1849 

21  42-58.5 

9.993 

12 

21  42  37.95 

1.9095 

12  45  10.1 

19.651 

13 

20    6  55.6:3 

9.1784 

21  33  37.9 

9.393 

13 

21  44  32.;38 

1.9050 

12  32  29.8 

19.683 

14 

.  20    9    6.14 

9.1719 

21  24  11.3 

9.409 

14 

21  46  26.55 

1.9006 

12  19  47.0 

19.734  i 

•  15 

20  11  16.26 

9.1655 

21  14  38.9 

9J^ 

15 

21  48  20.45 

1.8969 

12    7    1.7 

19.775  ' 

16 

20  13  2().00 

9.1591 

21    5    0.8 

9.683 

16 

21  50  14.09 

1.8918 

11  54  14.0 

19.813 

17 

20  15  35.35 

9.1597 

20  55  16.9 

9.778 

17 

21  52    7.47 

1.8875 

11  41  24.1 

19.850 

:   18 

20  17  44.:32 

9.1469 

20  45  27.4 

9.871 

18 

21  54    0.59 

1.8833 

11  28  :32.0 

19.887 

19 

20  19  52,90 

9.1398 

20  35  32.4 

9.963 

19 

21  55  53.46 

1.8799 

11  15  37.7 

19.993 

20 

20  22    1.10 

9.1335 

20  25  31.9 

10.059 

20 

21  57  46.09 

1.8759 

11    2  41.2 

19.959 

21 

20  24    8.92 

9.1979 

20  15  26.1 

10.141 

21 

21  59  38.48 

1.8719 

10  49  42.6 

19JI93 

1  22 

20  26  16.3(5 

9.1908 

20    5  15.0 

10.998 

22 

22    1  30.(33 

1.8679 

10  36  42.0 

13.096 

23 

20  28  23.42 

9.1145 

19  54  58.7 

10.315 

23 

22    3  22.54 

1.8633 

10  2:3  39.5 

13.058 

24 

20  30  30.10 

9.1089 

S.  19  44  37.2 

10.400 

24 

22    5  14.22 

1.8595 

S.IO  10  a5.o 

1.1.090 
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IX. 


GREENWICH  MEAN  TITVIE. 

1 
1 

IHE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

1 

Hoar. 

Right  AsoenBion. 

DifT. 
fori  31. 

Declination. 

DIff. 
for  I  m. 

nonr. 

Right  Ascension. 

Diir. 
furl  III. 

DecliuaUon. 

DiflU 
forlm. 

WED] 

S^ESD 

AY  17. 

FRIDAY  19. 

h     m      a 

■ 

0         /         // 

// 

h      m     ■ 

■ 

O          /           // 

// 

0 

22    5  14.22 

1.8505 

S.10  10  35.0 

130)90 

0 

23  31  25.84 

1.7593 

N.  0  37  49.9 

13.«33 

1 

22    7    5.(J8 

1.8557 

9  57  28.7 

13.130 

1 

23  33  11.3V) 

1.7590 

0  51  27.7 

13.037 

2 

22    8  56.91 

1.8590 

9  44  20.6 

13.149 

2 

23  34  56.92 

1.7587 

1    5    5.1 

]3.r<!0 

3 

22  10  47.92 

1.8484 

9  31  10.8 

13.178 

3 

23  36  42.44 

1.7586 

1  18  42.1 

13.613 

4 

28  12  38.72 

K8449 

9  17  59.3 

13.906 

4 

23  38  27.95 

1.7585 

1  32  18.6 

13.603 

5 

22  14  2J).31 

1.8415 

9    4  46.1 

13^233 

5 

23  40  ia46 

1.7585 

1  45  54.5 

13.594 

6 

22  16  19.70 

1.8381 

8  51  31.4 

13.257 

6 

23  41  58.97 

1.7  5b5 

1  59  29.9, 

13.565 

7 

22  18    9.88 

1.8348 

8  38  15.2 

13.983 

7 

23  43  44.48 

1.7586 

2  13    4.7 

13.574 

8 

22  19  59.87 

1.8315 

8  24  57.5 

13J07 

8 

23  45  30.00 

1.7588 

2  26  38  8; 

13.563 

'     9 

22  21  49.66 

1.8383 

8  11  38.3 

13.331 

9 

23  47  15.54 

1.7591 

2  40  12.3 

13.553 

10 

2*^  23  39.26 

1.8353 

7  58  17.8 
7  44  56.0 

13.353 

10 

23  49    1.09 

1.7593 

2  53  45.1 

13.540 

<    11 

x;2  25  28.68 

1.8331 

13.375 

11 

23  50  46.66 

1.7597 

3    7  17.1 

13.536 

12 

22  27  17.91 

1.8191 

7  31  32.8 

13.397 

12 

23  52  32.26 

1.7603 

3  20  48.2 

13JII3 

13 

22  29    6.97 

1.61 63 

7  18    8.4 

13.416 

13 

23  54  17.89 

1.7608 

3  34  18.5 

13.497 

14 

22  30  55.86 

1.8133 

7    4  42.9 

13.434 

14 

23  56    3.56 

1.7614 

3  47  47.9 

13.463 

15 

22  32  44.57 

1.8104 

6  51  16.3 

13.459 

15 

23  57  49.26 

1.7631 

4     1  16.5 

13.468 

IG 

22  34  a3.12 

1.8078 

6  37  48.6 

13.470 

16 

23  59  35.01 

1.7639 

4  14  44.1 

]3.4j3 

17 

22  36  2J.5I 

J. 8059 

6  24  19.9 

13.487 

17 

0    120.81 

1.7638 

4  28  10.7 

I3.4:M 

18 

22  38    9.75 

1.8037 

6  10  50.2 

13.503 

18 

0    3    6.f)6 

1.7647 

4  41  36.2 

13  417 

19 

22  39  57.84 

1.8003 

5  57  19.5 

J3.518 

19 

0    4  52.57 

J. 7657 

4  55    0.7 

13.396 

i   20 

22  41  45.78 

1.7977 

5  43  48.0 

13.533 

20 

0    6  :38.54 

1.7667 

5    6  24.0 

13.379 

21 

22  43  a3.57 

1.7954 

5  30  15.7 

13.545 

21 

0    8  24.57 

1.7678 

5  21  46.2 

13^60 

22 

22  45  21.22 

1.7933 

5  16  42.6 

13J>58 

22 

0  10  10.68 

1.7691 

5  35    7.2 

13.340 

;  23 

22  47    8.75 

1.7911 

S.  5    3    8.7 

13.571 

23 

0  11  56.86 

i.noa 

N.  5  48  27.0 

13.319 

THU 

RSDi? 

LY  18. 

SATl 

[JRDi! 

LY  20. 

0 

22  48  56.15 

1.7889 

S.  4  49  34.1 

13.583 

0 

0  13  43.12 

1.7717 

N.  6    1  45.5 

13.397 

1 

22  50  43.42 

1.7868 

4  35  58.9 

13.593 

1 

0  15  29.46 

1.7731 

6  15    2.7 

13.975 

2 

22  52  30.57 

1.7848 

4  22  23.1 

13.609 

2 

0  17  15.89 

1.7746 

6  28  18.5 

13.359 

1     3 

22  54  17.60 

1.7899 

4    8  46.7 

1.1.611 

3 

0  19    2.41 

1.7769 

6  41  33.0 

1.^.3^9 

4 

22  56    4.52 

1.7811 

3  55    9.8 

13.619 

4 

0  20  49.03 

1.7778 

6  54  46.0 

13.904 

5 

22  57  5l.ai 

1.7793 

3  41  32.4 

13.637 

5 

0  22  35.75 

1.7795 

7    7  57.5 

13.179 

6 

22  59  38.0:3 

1.7775 

3  27  54.6 

13.633 

6 

0  24  22.57 

1.7813 

7  21     7.5 

13.153 

7 

23    1  24.6^3 

1.7759 

3  14  16.4 

13.640 

7 

0  26    9.50 

1.7633 

7  34  15.9 

13.138 

,     8 

23    3  11.14 

1.7744 

3    0  37.8 

13.645 

8 

0  27  56.55 

1.7851 

7  47  22.8 

13.103 

9 

23    4  57.56 

1.7799 

2  46  59.0 

13.649 

9 

0  29  43.71 

1.7870 

8    0  28.1 

13.074 

,    >0 

23    6  43.89 

1.7715 

2  33  20.0 

13.653 

10 

0  31  30.99 

1.7891 

8  13  31.7 

13.045 

11 

23    8  30.14 

1.7703 

2  19  40.7 

13.657 

11 

0  33  18.40 

.1.7918 

8  26  :«.5 

13.016 

12 

23  10  16.31 

1.7689 

2    6     1.2 

13.659 

12 

0  :J5    5.94 

1.7934 

8  3,9  a3.6 

19.987 

;  13 

^3  12    2,40 

1.7677 

1  52  21.6 

13.660 

13 

0  36  53.61 

1.7958 

8  52  31.9 

19.957 

>    14 

2:^  13  48.43 

1.7666 

■     1  38  42.0 

13.661 

14 

0  38  4 1.43 

1.7983 

9    5  28.4 

19.936 

15 

23  15  34.39 

1.7655 

1  25    2.3 

13.663 

15 

0  40  29.39 

1.8006 

9  18  23.0 

13.893 

1(> 

2:3  17  20.29 

1.7646 

1  11  22.6 

13.661 

16 

0  42  17.50 

1.8031 

9  31  15.6 

13.861 

17 

23  19    6.14 

1.7637 

0  57  43.0 

1.3.660 

17 

0  44    5.76 

1.8056 

9  44    6.3 

19.1^ 

J8 

23  20  51.93 

1.7699 

0  44    3.4 

13.658 

18 

0  45  54.17 

1.8089 

9  56  55.0 

19.795 

19 

2:3  22  37.68 

1.7631 

0  30  24.0 

13.656 

19 

0  47  42.74 

1.8109 

10    9  41.7 

19.760 

20 

23  24  23.38 

1.7613 

0  16  44.7 

13.C53 

20 

0  49  31.48 

1.8137 

10  22  26.2 

19.794 

!   21 

2:3  26    9.04 

1.7607 

S.   0    3    5.6 

13.649 

21 

0  51  20.:39 

1.8166 

10  35    8.6 

19.688 

22 

23  27  54.(>7 

1.7609 

N.  0  10  3:3.2 

13.644 

22 

0  5;J    9.47 

1.8195 

10  47  48.8 

13.659 

23 

23  29  40.27 

1.7597 

0  24  11.7 

13.6.')9 

2:3 

0  54  58.73 

1.8336 

1 1    t)  26.8 

19.615 

1  24 

23  31  25.84 

1.7593 

N.  0  37  49.9 

13.633 

24 

0  56  48.18 

1.8357 

N.ll  13    2.6 

i    19.577 

"^  ~         "         ~ 

■  ~  *             ~~     ^^          ' 

—  -  - 

-^—                   — 

—  - 
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1 

GEEENWICH  MEAN  TIME. 

J 

! 

1 

THE  MOONS  RIGHT  ASCENSION  AND  DECUNATION. 

1 

• 

Hoar. 

1 
Right  Asoensioii. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Hoar.'  Right  AnoenBion. 

Diff. 
for  1  m. 

D«olinatJon. 

Diff. 
for  1  ni. 

su: 

^DAl 

r  21. 

TUESDAY  23. 

h     m      ■ 

■ 

O          /          /f 

I      // 

h     m      8 

■ 

O           /           // 

// 

0 

0  56  48.18 

1.6957 

N.ll  13    2.6 

13.577 

0 

2  29  13.54 

9.0487 

N.20  17  27.7 

9.764 

1 

0  58  37.81 

1.8388 

1 1  25  3<).0 

13.538 

1 

2  31  16.64 

9.0546 

20  27  11.1 

9.683 

3 

1    0  27.63 

1.8319 

11  38    7.1 

19.498 

2 

2  33  20.09 

9.0606 

20  36  49.6 

9.6OO' 

3 

1     2  17.64 

I  8353 

11  50  35.8 

13.458 

3 

2  ;J5  23.91 

9.0667 

20  46  23.1 

9.516 

4 

1    4    7.85 

Laia^ 

12    3    2.1 

13.417 

4 

2  37  28.10 

9.0738 

20  55  51.5 

9.430 

5 

1    5  58.27 

1.8430 

12  15  25.8 

12J74 

5 

2  39  32.65 

9.0789 

21    5  14t7 

■    9.343 

6 

1     7  48.89 

1.8454 

12  27  47.0 

13.333 

6 

2  41  37.57 

3.0851 

21  14  32.7 

9.S56 

7 

I    9  at).72 

1.8490 

12  40    5.6 

13.388 

7 

2  43  42.86 

9.0913 

21  23  45.4 

9.167 

8 

1  11  30.77 

1.8537 

12  52  21.(» 

19.345 

8 

2  45  48.53 

9.0976 

21  32  52.8 

9.078  j 

'     J) 

1  13  22.04 

1.8563 

13    4  35.0 

13.301 

9 

2  47  54.57 

9.1038 

21  41  54.8 

8.987  . 

10 

1  15  13.53 

1.8801 

13  16  45.7 

13.154 

10 

2  50    0.99 

9.1109 

21  50  51.3 

8.895 

11 

I  17    5JJ5 

1.8639 

13  28  53.5 

13.107 

11 

2  52    7.79 

9.1165 

21  59  42.2 

8.803  . 

12 

1  18  57.20 

1.6677 

13  40  58.5 

13.060 

12 

2  54  14.97 

9.1338 

22    8  27.6 

8.709 

13 

1  20  49^ 

1.8717 

13  53    0.7 

13.013 

13 

2  56  22.53 

9.1399 

22  17    7.3 

8.613 

14 

1  22  4181 

1.8758 

14    5    0.0 

11.963 

14 

2  58  30.47 

9.1356 

22  25  41.2 

8.516; 

15 

1  24  34.48 

1.8799 

14  16  56.3 

11.913 

15 

3    0  38.80 

3.1490 

22  34    9.2 

8.418 

1    l« 

1  26  27.40 

1.8841 

14  28  49.6 

11.863 

16 

3    2  47.51 

3.1484 

22  42  31.3 

8.319  , 

17 

1  28  20.57 

1.8883 

14  40  39.8 

11.811 

17 

3    4  56.61 

9.1548 

22  50  47.5 

8.319  , 

,    18 

1  30  13.99 

1.8935 

14  52  26.9 

11.758 

18 

3    7    6.09 

9.1619 

22  58  57.6 

8.117  1 

.  »y 

1  3a    7.67 

1.8969 

15    4  10.8 

11.706 

19 

3    9  15.96 

9.1677 

23    7    1.6 

8.015 

;  :.^0 

1  34     1.62 

1.9013 

15  15  51.6 

11.653 

20 

3  11  26.22 

9.1743 

23  14  59.4 

7.913 

;  21 

1  35  55.83 

1.9058 

15  27  29  I 

11.597 

21 

3  13  36.88 

9.1809 

23  22  51.0 

7.807  j 

k2 

1  37  50.31 

1.9103 

15  3:»    3.2 

11.541 

22 

3  15  47.93 

9.1873 

2:3  30  36.2 

7.700 

23 

1  39  45.07 

1.9149 

N.15  50  34.0 

11.485 

23 

3  17  59.36 

9.1938 

NJ23  38  15.0 

7.593 

MO 

NDAl 

• 

f  22. 

WED] 

STESD 

AY  24. 

0 

1  41  40.10 

1.9195 

N.16    2    1.4 

11.437 

0 

3  20  11.18 

3.9003 

N.23  45  47.4 

7.485 

1 

1  43  35.41 

1.9343 

16  13  25.3 

11.369 

1 

3  22  2:3.-39 

902068 

23  53  13.2 

7.375 

2 

1  45  31.01 

1.9393 

16  24  45.7 

11.310 

2 

3  24  36.00 

9.9134 

24    0  32.4 

7.964 

'     3 

1  47  26.91 

1.9341 

16  36    2.5 

11.950 

3 

3  26  49.00 

3.3198 

24    7  44.9 

7.159 

4 

1  49  23.10 

1.9389 

16  47  15.7 

11.189 

4 

3  29    2.38 

8.336.) 

24  14  50.7 

7.039 

5 

1  51  19.58 

1.9438 

1(1  58  25.*i 

11.137 

5 

3  31  16.16 

9.9339 

24  21  49.6 

6.934 

6 

1  53  16;36 

1.9489 

17    9  30.9 

11.063 

6 

3  33  30.33 

3J3394 

24  28  41.6 

6.808  , 

7 

1  55  13.45 

1.9540 

17  20  32.8 

11.000 

7 

3  35  44.89 

3.3459 

24  35  26.(> 

Qjsaa : 

8 

1  57  10.84 

1.9591 

17  31  30.9 

10.036 

8 

3  37  59.84 

3J3533 

24  42    4,6 

6.573 

9 

1  59    8.54 

1.S643 

17  42  25.1 

10.870 

9 

3  40  15.17 

3.9587 

24  48  35.4 

6.42)3 

10 

2     1    6.56 

1.9696 

17  53  15.3 

10.803 

10 

3  42  30.89 

9.9659 

24  54  59.0 

6.339 

11 

2    3    4.90 

1.9749 

18    4     1.5 

10.7%) 

11 

3  44  46.99 

9.3716 

25    1  15.3 

6.911 

12 

2    5    3.55 

1.9603 

18  14  43.5 

10.666 

12 

3  47    3.48 

3.9760 

25    7  24.3 

6.088 

13 

2    7    2.53 

1.9858 

18  25  21.4 

10.597 

13 

3  49  20.35 

3.3843 

25  13  25.9 

5.964 

14 

2    9    1.84 

1.9913 

18  35  55.1 

10.037 

14 

3  51  37.60 

3.3907 

25  19  20.0 

5.837 

15 

2  11     1.47 

1.99G6 

18  46  24.() 

10.456 

15 

3  53  55.23 

9.3970 

25  25    6.4 

5.710  ; 

,    Hi 

2  13    1.43 

3.0033 

18  56  49.8 

10.383 

16 

3  56  13.24 

3.3039 

25  30  45.2 

5.583 

17 

2  15    1.74 

9.0080 

19    7  10.5 

10.308 

17 

3  58  31.62 

3.3095 

2  >  36  16.4 

5.455  . 

18 

2  17    2.39 

3.0137 

19  17  26.8 

10.934 

18 

4    0  50.38 

3.3157 

25  41  39.8 

5.334 

19 

2  19    3.38 

3.0193 

19  27  38.6 

10.158 

19 

4    3    9.51 

9.3318 

25  46  55.3 

5.193  1 

20 

2  21    4.71 

9.0351 

19  37  45.8 

10.083 

20 

4    5  29.00 

9.3379 

25  52    2.9 

5.060 

21 

2  2;3    6.39 

3.0309 

19  47  48.4 

10.004 

21 

4    7  48.86 

9.3341 

25  57    2.5 

4.997 

22 

2  25    8.42 

3.0367 

19  57  46.3 

9.993 

22 

4  10    9.09 

9.3401 

26    1  54.1 

4.793 

2:^ 

2  27  10.80 

3.0437 

20    7  39.4 

9.845 

2J 

4  1.2  29.67 

9.3460 

26    6  37.5 

4.655 

24 

2  29  13..54 

3.0487 

N.20  17  27.7 

9.764 

24 

4  14  50.61 

9.3590 

N.26  11  12.7 

4.517 

— 

- 

" 

—    — 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Asceitfllon. 

Wff. 
for  1  m. 

Declination. 

Diflf. 
for  1  m. 

Qoar. 

Right  Asceiiaion. 

DIff. 
for  1  ni. 

Declination. 

DiiL 
for  i  m. 

THURSDAY  25. 

SATURDAY  27. 

h    m      ■ 

• 

o        /        // 

// 

b     m       8 

K 

O           /           1/ 

«/ 

0 

4  14  5a6] 

9.3530 

N.26  11  12.7 

4.517 

0 

6  12  58.08 

9.5966 

N.2(>  51    3.4 

3.143 

1 

4  17  11.91 

3.3578 

26  15  39.6 

4.379 

1 

6  15  29.8*3 

9.5993 

26  47  49.6 

3J16 

o 

4  19  a3.55 

,  3.3636 

26  19  58.2 

4.340 

2 

6  18    1.60 

2.5299 

26  44  25.5 

3.488 

3 

4  21  55.54 

3U)693 

26  24    8.4 

4.099 

3 

6  20  33.41 

9.5304 

26  40  51.0 

3.661 

4 

4  24  17.87 

1  3.3750 

26  28  10.1 

3.957 

4 

6  23    5.i>5 

9.5308 

26  37    6.2 

3.834 

5 

4  26  40.54 

3.3806 

26  32    3.2 

3.813 

5 

6  25  37.11 

9.5311 

26  :33  11.0 

4.007 

6 

4  29    3.54 

3.3661 

26  35  47.7 

3.669 

6 

6  28    8.98 

9.53  J  9 

26  2Ji    5.4 

4.179 

7 

4  31  26.87 

3.3916 

26  39  2.3.5 

3.534 

7 

6  30  40.85 

9.5319 

26  24  49.5 

4.359 

8 

4  :«  50.5.3 

3.3970 

26  42  50.6 

3.378 

8 

6  33  12.72 

95310 

26  20  23.2 

4.5-34 

9 

4  36  14.51 

3.4093 

26  46    8.9 

3.331 

9 

6  35  44.57 

9.5307 

26  15  46.6 

4.^6 

10 

4  38  38.81 

3.4076 

26  49  18.3 

3.083 

10 

6  38  16.40 

9.5303 

26  10  59.7 

4.868 

11 

4  41     3.42 

9.4137 

26  52  18.8 

9.933 

11 

6  40  48.21 

9.5398 

26    6    2.5 

.'>.040 

V2 

4  43  28.34 

9.4178 

26  55  10.2 

8.789 

12 

6  43  19.98 

9.5991 

26    0  54.9 

5.919 

13 

4  45  53.5(1 

8.4336 

26  57  52.6 

9.631 

13 

6  45  51.70 

9.5383 

25  55  37.1 

5.383 

14 

4  48  19.08 

\  9.4378 

27    0  25.9 

9.478 

14 

6  48  23.38 

9.5975 

25  50    9.0 

5.553 

15 

4  50  44.89 

3.4336 

27    2  50.0 

9.395 

15 

6  50  55.00 

3J>964 

25  44  30.7 

5.794 

IG 

4  53  10.99 

:  9.4373 

27    5    4.9 

9.171 

16 

6  53  26.55 

9.5959 

25  38  42.1 

5.894 

17 

4  55  37.:i6 

3.4418 

27    7  10.5 

9.015 

17 

6  55  58.03 

9.5940 

25  ;32  43.4 

6.063 

18 

4  58    4.01 

!  3.4464 

27    9    6.7 

1.858 

18 

6  58  29.43 

9J>997 

25  26  34.5 

6.239 

10 

5    0  30.93 

9.4508 

27  10  53.5 

1.709 

19 

7     1     0.75 

9.5919 

25  20  15.5 

6.401 

20 

5    2  58.11 

3.4551 

27  12  30.9 

1.544 

20 

7    3  31.97 

9.5195 

25  13  46.4 

6.569 

21 

5    5  25.54 

3.4593 

27  13  58.8 

1.385 

21 

7    6    3.09 

9.5178 

25    7    7.2 

6.737 

22 

5    7  53.2:) 

3.4635 

27  15  17.1 

1.935 

22 

7    8  34.10 

9.5160 

25    0  18.0 

6.903 

23 

5  10  21.16 

3.4675 

N.27  16  25.8 

1.064 

23 

7  11    5.01 

9.5148 

N.24  53  18.8 

7.069 

FR 

IDAY 

:  26. 

SUNDAY 

r  28. 

0 

5  12  49.33 

3.4714 

N.27  17  24.8 

0.903 

0 

7  13  35.80 

9  5191 

N.24  46    9.7 

7.934 

I 

5  15  17.73 

9.4759 

27  18  14.1 

0.740 

1 

7  16    6.46 

9.5099 

24  38  50.7 

7.399 

2 

5  17  46.36 

9.4789 

27  18  53.6 

0.578 

2 

7  18  36.<)9 

9.5077 

24  31  21.8 

7.354 

3 

5  20  15.20 

9.4894 

27  19  23.4 

0.414 

3 

7  21     7.38 

9J>A53 

24  23  43.0 

7.738 

4 

5  22  44.25 

9.4859 

27  19  43.3 

0.349 

4 

7  23  37.63 

9.5098 

24  15  54.4 

7.891 

5 

5  25  13.51 

9.4899 

27  19  53.3 

40.085 

5 

7  26    7.72 

9.5003 

24    7  56.1 

6J69 

6 

5  27  42.96 

9.4994 

27  19  53.5 

-0.080 

6 

7  28  37.66 

9.4977 

23  59  48.2 

8.913 

7 

5  30  12.60 

9.4955 

27  19  43.7 

0.347 

7 

7  31    7.44 

9.4950 

23  51  30.6 

&373 

8 

5  32  42.42 

9.4985 

27  19  2:3.9 

0.414 

8 

7  33  37.06 

9.4999 

2:3  43    3.4 

8.531 

9 

5  35  12.42 

9.0013 

27  18  51.0 

0.589 

9 

7  36    6.51 

9.4893 

23  34  26.8 

8J689 

10 

5  37  42.58 

9.5040 

27  18  14.1 

0.749 

10 

7  38  a5.78 

9.4863 

23  25  40.7 

9.847 

11 

5  40  12.90 

9UW67 

27  17  24.1 

0.918 

11 

7  41    4  87 

9.4833 

23  Hi  45.2 

9.003 

la 

5  42  43.38 

9.5099 

27  16  23.9 

1.087 

12 

7  43  a3.78 

9.4809 

23    7  40.3 

9.159 

13 

5  45  14.00 

9.5115 

27  15  13.6 

1.357 

13 

7  46    2.50 

9.4770 

22  58  2ai 

9.313 

14 

5  47  44.76 

9.5137 

27  13  53.1 

1.497 

14 

7  48  31.02 

9.4737 

22  49    2.8 

9.463 

15 

5  50  15.64 

9.5157 

27  12  22.4 

1.597 

15 

7  50  5f).34 

9.4703 

22  3J)  30.3 

9.617 

Ui 

5  52  46.64 

9.5177 

27  10  41.4 

1.768 

16 

7  53  27.46 

9.4669 

22  29  48.7 

9.768 

17 

5  55  17.76 

9.5195 

27    8  50.2 

1.938 

17 

7  55  55.37 

9.4635 

22  19  58.1 

9.918 

18 

5  57  48.98 

9.5319 

27    6  48.8 

9.109 

18 

7  58  23.08 

9.4600 

22    9  58.6 

10.0G6 

'    19 

6    0  20.30 

9.5998 

27    4  37.1 

9.989 

19 

8    0  50.57 

9.4563 

21  59  50.2 

I0.9J3 

20 

6    2  51.71 

9.5949 

27    2  15.0 

9.454 

20 

8    3  17.84 

9.4597 

21  49  33.0 

10Jt59 

21 

6    5  2.3.20 

9J>954 

26  59  42.6 

9.696 

21 

8    5  44.89 

9.4490 

2!  39    7.1 

lOJiOJ 

22 

6    7  54.76 

9.5*366 

26  56  59.9 

9.798 

22 

8    8  11.72 

U,A4Sa 

21  28  32.6 

10.647 

;  23 

6  10  2(i.:J9 

9.5977 

26  54    6.8 

9.971 

23 

8  10  38.:32 

9.4414 

21  17  49.4 

10.791 

24 

6  12  58.08 

3.5986 

N.:26  51    3.4 

3.143 

24 

8  13    4.69 

9.4375 

N.21    6  57.7 

10.939 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 


,  Hoar. 

1 
1 

1 

UiplitAncenHion. 

Dlif. 
fori  111. 

Declination. 

Diff. 
for  1  m. 

Hoar. 

Ri^litAHceimioii. 

Diff. 
for  Ira. 

Declination. 

Diff. 
for  1  ni. 

1 

MONDAY  29. 

WEDNESDAY  31. 

b    m      8 

8 

O          1           It 

II 

h    m      8 

ft    ■ 

0          1          II 

// 

0 

8  13    4.61) 

2.4375 

N.21     6  57.7 

10.933 

0 

10    5  22.80 

3.3473 

N.IO    9    2.7 

15.638  1 

1 

8  15  30.82 

9.4336 

20  55  57.6 

11.071 

1 

10    7  37.53 

3.3439 

9  53  10.6 

15.898  i 

2 

8  17  56.72 

3.4397 

•->0  44  49.2 

11.308 

2 

10    9  52.07 

3.9408 

9  37  14.9 

15.957  ; 

3 

8  20  22.:^J 

3.4358 

20  33  32.6 

11.345 

3 

10  12    6.42 

9.9377 

9  21  15.8 

16.013 

4 

8  22  47.82 

3.4316 

20  22    7.8 

11.481 

4 

10  14  20.59 

9.9347 

9    5  13.4 

16.067  , 

5 

8  25  13.00 

3.4177 

20  10  34.9 

11.615 

5 

10  16  34.58 

9.3316 

8  49    7.8 

16.118 

6 

8  27  37.94 

3.4137 

19  58  54.0 

11.748 

6 

10  18  48.38 

3.9986 

8  32  59.2 

16.168 

7 

8  30    2.64 

3.4096 

19  47    5.2 

11.879 

7 

10  21    2.01 

9.9957 

8  16  47.6 

16.316 

8 

8  32  27.09 

3.4054 

19  35    8.() 

13.008 

8 

10  23  15.47 

9.9330 

8    0  .33.1 

16.966 

9 

8  34  51.29 

3.4013 

19  23    4.3 

13.136 

9 

10  25  28.77 

9.9903 

7  44  15.7 

16.313 

10 

8  37  15.24 

,3.3971 

19  10  52.3 

13.363 

10 

10  27  41.91 

9.9177 

7  27  55.7 

16.354 

;  n 

8  39  38.9-1 

3.3939 

18  58  32.8 

13.368 

11 

10  29  54.89 

9.9150 

7  11  33.2 

16.395  \ 

'    12 

8  42    2.39 

3..')888 

18  46    5.8 

13JJi3 

12 

10  32    7.71 

9.91»l 

6  55    8.3 

16.435 

•    13 

8  44  25.59 

3.3846 

18  33  31.4 

13.633 

13 

10  34  20.38 

9.9100 

6  38  41.0 

16.473 

14 

8  46  48.54 

3.3803 

18  20  49.8 

19.753 

14 

10  36  32.91 

9.3076 

6  22  11.5 

16.509  ; 

15 

8  49  11.23 

3.3761 

18    8    1.0 

19.879 

15 

10  38  45.29 

3ii053 

6    5  39.9 

16.543  ! 

16 

8  51  a3.()7 

3.3718 

17  55    5.1 

13.990 

16 

10  40  57.54 

3.3031 

5  49    6.3 

16.577 

17 

8  53  55.85 

3.3676 

17  42    2.2 

13.105 

17 

10  43    9.66 

3.9008 

5  32  30.8 

16.607 

18 

8  56  17.78 

3.3634 

17  28  52.5 

13J919 

18 

10  45  21.64 

9.1987 

5  15  53.5 

16.636 

19 

8  58  39.46 

3.3593 

17  15  36.0 

13.333 

19 

10  47  a3.50 

9.1967 

4  59  14.5 

16.663 

20 

9     1     0.88 

3.3550 

17    2  12.7 

13.443 

20 

10  49  45.24 

9.1948 

4  42  33.9 

16.688 

21 

9    3  22.05 

3.3507 

16  48  42.9 

13.551 

21 

10  51  56.87 

9.1999 

4  25  51.9 

16.713  ! 

22 

9    5  42.97 

3.3466 

16  35    6.6 

13.C58 

22 

10  54    8.39 

9.1910 

4    9    8.5 

16.734 

23 

9    8    3.64 

3.3433 

N.16  21  23.9 

13.764 

23 

10  56  19.79 

9.1899 

N.  3  52  23.8 

16.754 

TUI 

:SDA 

Y  30. 

THURSD. 

AY,   I 

LUGUST  1. 

0 

1 

9  10  24.05 
9  12  44.21 

3.3381 
3.3340 

N.16    7  34.9 
15  53  39.7 

13.868 
13.971 

0 

1     10  58  31.09 

1  9.1876 

N.  3  35  38.0 

16.773 

2 

9  15    4.13 

3U»99 

15  39  ;38.4 

14.071 

3 

9  17  23.80 

3.3357 

15  25  31.2 

14.169 

4 

9  19  43.22 

3.3316 

15  11  18.1 

14.967 

5 

9  22    2.39 

3.3175 

14  56  59.1 

14.363 

PHASES 

OF  T 

HE  MOON. 

6 
7 

9  24  21.32 
9  26  40.01 

3.31.^5 

14  42  34.5 
14  28    4.3 

14.457 

3m')095 

14.548 

8 

9  28  58.46 

3.3055 

14  13  28.7 

14.638 

d      li     m 

9 

9  31  16.67 

3.3015 

13  58  47.7 

14.737 

3)   First  Qua 

rter, . 

.     6  20  20 

.2 

10 
11 

9  a3  34.64 
9  35  52.38 

9.3976 
'  3.3997 

13  44     1.5 
13  29  10.1 

14.813 
14.898 

O   Full  Moor 

9 

1,.         . 

.  13  22  54 

.8 

12 

9  38    9.89 

3.3899 

13  14  13.7 

14.983 

([;   Last  Qua] 

•ter, . 

.22    0  16 

.0 

13 

9  40  27.17 

3.3861 

12  59  12.3 

15.063 

%   New  Moo 

n,      . 

.  29    9  40 

.5 

14 
15 

9  42  44.22 
9  45    l.a5 

3.3833 
3.3786 

12  44    6.1 
12  28  55,2 

15.143 
15.390 

16 

9  47  17.65 

3.3748 

12  13  39.7 

15.396 

d      I 

1 

17 

18 
19 

9  49  34.03 
9  51  50.20 
9  54    6.15 

9.3713 
3.3677 
3.3641 

11  58  19.7 
1 1  42  55M 
11  27  26.6 

15.370 
15.443 
15.513 

<C   Perigee,. 
<C   Apogee,. 

•     • 

.    •     4  12 
.     .    19  21 
.     .   31  18 

.8 
.6 

20 

9  56  21.89 

3.3606 

11  11  53.7 

15.588 

<C   Perigee, . 

•     • 

.9 

21 

9  58  37.42 

9.3571 

10  56  16.8 

15.648 

22 

10    0  52.74 

3.3538 

10  40  35.9 

15.713 

.  2:j 

10    3    7.87 

3.9505 

10  24  51.2 

15.777 

1  24 

10    5  22.80 

3.3473 

N.IO    9    2.7 

15.838 
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GREENWICH  MEAN  TIME. 

LUNAR  DT8TA\0K8. 

i4 

Stnr'B  Name 

P.L. 

P.L. 

. 

P.L. 

P.L.    ' 

og 

and 

Noon. 

of 

ITlh. 

of 

Vlh. 

of 

ix*». 

uf 

2 

Position. 

Diff. 

Diff. 

Diff. 

Diff.    , 

1 

Sun 

W. 

O           /        /» 

25  39  18 

S631 

o         in 

27  17  44 

9613 

28  56  21 

9605 

O           /        /« 

30  35    9 

2598 

1 

Spica 

E. 

.76    7  47 

2996 

74  21  42 

9991 

72  35  29 

9985 

70  49    8 

• 

9961 

1 

3 

Sun 

W. 

38  51  22 

S571 

40  30  57 

9566 

42  10  38 

9564 

43  50  23 

9561 

Spica 

E, 

61  55  56 

SP64 

60    9    3 

9963 

58  22    7 

9960 

56  35    8 

9956 

Antares 

E. 

107  44  58 

9057 

105  57  56 

9954 

104  10  49 

9959 

102  23  39 

9950 

4 

Sux 

W. 

52    9  56 

SS53 

53  49  56 

9559 

55  29  57 

9559 

57    9  58 

9559  1 

Mars 

W. 

27  26  12 

9441 

29    8  49 

9440 

30  51  27 

9441 

32  34    4 

9441 

Spica 

E. 

47  39  47 

S955 

45  52  41 

9956 

44    5  36 

»57 

42  18  33 

9958 

Antares 

E. 

93  27  15 

9S45 

91  39  55 

9945 

89  52  34 

9945 

88    5  14 

9M6  , 

i 

5 

Sun 

W. 

65  29  53 

9557 

67    9  47 

9559 

68  49  39 

9561 

70  29  28 

9563  < 

Mars 

W. 

41    6  55 

9447 

42  49  23 

9448 

44  31  49 

9451 

4(o  14  11 

9453 

Regulus 

W. 

20  52  29 

9967 

22  39  17 

9967 

24  26    5 

9967 

26  12  53 

9968 

Spica 

E. 

a3  23  54 

9970 

31  37  10 

9974 

29  50  32 

9979 

28    4    1 

9983 

Antares 

E. 

79    8  52 

9SS9 

77  21  42 

9954 

75  34  34 

9956 

73  47  29 

9958 

6 

Sun 

W. 

78  47  39 

9578 

80  27    4 

9581 

82    6  25 

9581 

83  45  41 

9588  ' 

Mars 

W. 

54  45    7 

9468 

5(>  27    5 

9479 

58    8  58 

9475 

59  50  46 

9479 

Regulus 

W. 

Sa    6  21 

9978 

36  52  53 

9981 

38  aQ  20 

9985 

40  25  42 

»87 

Antares 

E. 

64  53    3 

9979 

63    6  23 

9975 

61  19  47 

9979 

59  33  17 

9983 

7 

Sun 

W. 

92    0  39 

9610 

93  39  21 

9615 

95  17  56 

9690 

96  56  24 

9(34 

Mars 

W. 

68  18  22 

9500 

69  59  35 

9504 

71  40  42 

9510 

73  21  42 

9515 

Regulus 

W. 

49  16  17 

9307 

51     2    7 

9311 

52  47  51 

9315 

54  a3  29 

9390  1 

Antares 

E. 

50  42  11 

9303 

48  56  16 

9307 

47  10  27 

9319 

45  24  45 

9J17 

a  Aquilee 

E. 

103  30  40 

9984 

102    0    7 

9980 

100  29  29 

9977 

98  58  47 

9974  1 

Jupiter 

E. 

107    9  42 

S»68 

105  22  55 

91179 

103  36  15 

99n 

101  49  41 

asi 

1 

8 

Sun 

W. 

105    7    5 

9651 

106  44  51 

9656 

106  22  30 

9669 

110    0    1 

9668 

Mars 

W. 

81  44  57 

9540 

83  25  14 

9545 

85    5  24 

9551 

86  45  26 

9558 

Regulus 

W. 

63  19  55 

9344 

65    4  51 

9349 

66  49  39 

9354 

68  34  20 

9359 

Antares 

E. 

36  37  59 

9341 

34  53    0 

9346 

33    8    8 

9359 

31  23  24 

9357 

a  Aquilse 

E. 

91  25  12 

9984 

89  54  39 

9989 

88  24  12 

9996 

86  53  54 

3003 

Jupiter 

E. 

92  58  a5 

S3b5 

91  12  43 

9311 

89  26  59 

9316 

87  41  23 

9391 

9 

Sun 

W. 

118    5  35 

9008 

119  42  17 

9705 

121  18  50 

9719 

122  55  14 

9719 

Mars 

W. 

95    3  a3 

9587 

96  42  46 

9593 

98  21  50 

9600 

100    0  45 

9607 

Regulus 

W. 

77  15  44 

9388 

78  59  36 

9394 

80  43  19 

9401 

82  26  53 

9406 

Spica 

W. 

23  19  16 

9418 

25    2  25 

9419 

26  45  32 

9499 

28  28  a5 

9496 

Jupiter 

E. 

78  55  19 

9349 

77  10  31 

9355 

75  25  52 

9361 

73  41  21 

9367  ' 

a  Aquilse 

E. 

79  25  12 

3058 

77  56  11 

3073 

76  27  28 

3089 

74  59    5 

3106 

1 

10 

Regulus 

W. 

91    2  31 

9439 

92  45  10 

9446 

94  27  39 

9453 

96    9  59 

94G0  ' 

Spica 

W. 

37    2  18 

9450 

38  44  41 

9456 

40  26  56 

9463 

42    9    1 

9470 

Jupiter 

E. 

65    1     2 

9399 

6.3  17  26 

9406 

61  34    0 

9413 

59  50  44 

9490  : 

a  Aquiiee 

E. 

67  43    4 

3918 

66  17  16 

3946 

64  52    1 

3976 

6:3  27  21 

3307  , 

Fomalhaut 

E. 

90  59  12 

9787 

89  24  27 

9795 

87  49  52 

9809 

86  15  27 

9811   ! 

11 

Spica 

W. 

50  37    8 

9504 

52  18  16 

9511 

53  59  14 

9519 

55  40    1 

9597 

Jupiter 

E. 

51  16  55 

9457 

49  34  41 

9465 

47  52  38 

9479 

46  10  46 

948D 

a  Aquil» 

E 

56  34  15 

3510 

55  14    2 

3560 

53  54  44 

3615 

52  36  26 

3674 

XIV. 
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1 

GREENWICH  MEAN  TIME. 

1 

.       LUNAR  DISTANCES. 

• 

p 

'  Siar'H  Name 

■ 

P.L. 

P.L. 

P.L. 

P.L. 

"Sg 

AUd 

Midnight 

of 

XVh. 

of 

XVlIli* 

of 

XXlh. 

of 

2 

Poeition. 

o 

Diff. 

Diff. 

Diff. 

Diff. 

Sun 

W. 

O           /       /» 

32  14    7 

8591 

33  53  14 

9585 

O           1        II 

35  32  30 

8580 

O           1        II 

37  11  53 

2575 

Spica 

K 

69    2  41 

san 

67  16    8 

2273 

65  29  29 

2270 

63  42  45 

2266 

3 

Sun 

\V. 

45  30  12 

S558 

47  10    5 

2556 

48  50    0 

2555 

50  29  57 

2553 

Spica 

E. 

54  48    6 

2257 

53    1    3 

2256 

51  13  58 

2256 

49  26  53 

2255 

Ajitares 

E. 

100  36  26 

S^4» 

98  49  11 

2247 

97    1  53 

2246 

95  14  34 

2246 

1 

4 

Sun 

W. 

58  49  59 

3559 

60  30    0 

2553 

62    9  59 

2554 

63  49  57 

1 
2556  1 

Mars 

W. 

34  16  41 

.   2441 

35  59  17 

2443 

3;  41  51 

2443 

39  24  24 

2445   ' 

Spica 

E. 

40  31  31 

saeo 

38  44  32 

2262 

36  57  36 

1^4 

35  10  43 

2266 

Antares 

E. 

86  17  55 

3847 

84  30  37 

2247 

82  43  20 

2249 

80  56    5 

2250 

5 

Sun 

W. 

72    9  14 

2566 

73  48  56 

2568 

75  28  35 

2572 

77    8    9 

2574 

Mars 

W. 

47  56  30 

2456 

49  38  45 

2458 

51  20  57 

2462 

53    3    4 

2465   I 

Regulus 

W. 

27  59  40 

296& 

29  46  25 

2271 

31  33    7 

2273 

33  19  46 

2276 

Spica 

E. 

26  17  37 

S38& 

24  31  21 

2296 

22  45  16 

2304 

20  59  23 

2315 

Antares 

E. 

72    0  28 

2961 

70  13  31 

2263 

68  26  37 

8266 

66  39  48 

2269 

1 

\ 

6 

Sun 

W. 

85  24  52 

2593 

87    3  57 

2596 

88  42  57 

9601 

90  21  51 

2605 

Mars 

W. 

61  32  29 

2483 

63  14    6 

2487 

64  55  37 

2491 

66  37    3 

2496 

Regulus 

W. 

42  12    0 

2291 

43  58  13 

2295 

45  44  20 

SS299 

47  30  21 

9302 

Antares 

E. 

57  46  52 

2287 

56    0  33 

1^91 

54  14  20 

2294 

52  28  12 

2299 

7 

Sun 

W. 

96  34  46 

2629 

100  13    1 

2634 

101  51  10 

2640 

103  29  11 

2645 

Mars 

VV. 

75    2  35 

2590 

76  43  21 

2525 

78  24    0 

2530 

80    4  32 

2535   ! 

Regulus 

W. 

56  19    0 

2324 

58    4  25 

2329 

59  49  42 

2334 

61  34  52 

2339  ! 

Antares 

E. 

43  39  10 

2321 

41  53  41 

2326 

40    8  20 

2331 

38  23    6 

9336 

a  Aquilao 

E. 

97  28    2 

2973 

95  57  16 

2975 

94  26  32 

2977 

92  55  50 

2980  1 

Jupiter 

E. 

100    3  14 

2285 

98  16  53 

^91 

96  30  40 

2296 

94  44  34 

2300 

8 

Sun 

W. 

111  37  24 

2674 

113  14  39 

2680 

114  51  46 

2686 

116  28  45 

2692 

Mars 

\V. 

88  25  19 

2564 

90    5    4 

2569 

91  44  42 

2574 

a3  24  12 

2581 

Regulus 

W. 

70  18  53 

2365 

72    3  18 

2371 

73  47  35 

2376 

75  31  44 

2.383 

Antares 

E. 

29  38  48 

2363 

27  54  20 

2369 

26  10    0 

2374 

24  25  48 

2380 

a  AquilsB 

E. 

85  23  45 

3012 

83  53  47 

3029 

82  24     1 

3033 

80  54  29 

3045 

Jupiter 

E. 

85  55  54 

2326 

84  10  ;» 

2332 

82  25  20 

2337 

80  40  15 

2344  ! 

9 

Sun 

W. 

124  31  29 

2725 

126    7  35 

2733 

127  43  31 

2740 

129  19  18 

2747 

Mars 

W. 

101  39  31 

2613 

103  18    8 

2620 

104  56  36 

2627 

106  34  54 

2634 

Reffulus 

W. 

84  10  19 

2412 

85  53  30 

2419 

87  36  44 

2426 

89  J9  42 

2432 

Spica 

W. 

30  11  32 

2430 

31  54  24 

2435 

a3  37    9 

2440 

35  19  47 

2445 

Jupiter 
a  Aquilse 

E. 

71  56  59 

2373 

70  12  46 

2380 

68  28  42 

2386 

66  44  47 

2393   ; 

E. 

73  31    3 

3125 

72    3  24 

3146 

70  36  10 

3168 

69    9  23 

3192 

10 

Regius 
Spica 

W. 

97  52    9 

2467 

99  34    9 

2475 

101  15  58 

2482 

102  57  36 

2489 

W. 

43  50  57 

2176 

45  32  44 

2482 

47  14  22 

2489 

48  55  50 

2497 

Jupiter 

E. 

58    7  38 

2427 

56  24  42 

2434 

54  41  56 

2441 

52  59  20 

2449 

a  Aquilse 

E. 

62    3  18 

3342 

60  39  55 

3379 

59  17  15 

3420 

57  55  21 

3463 

Fomalhaut 

E. 

84  41  13 

2820 

83    7  11 

2830 

81  33  22 

2840 

79  59  46 

2852 

11 

Spica 

W. 

57  20  37 

2535 

59    1    2 

2543 

60  41  16 

2551 

62  21  18 

2559 

Jupiter 
a  Aquilffi 

E. 

44  29    5 

2489 

42  47  36 

2497 

41    6  18 

2505 

39  25  12 

2513 

E. 

51  19  11 

3TJ9 

50    3    5 

3809 

48  48  12 

3885 

47  34  37 

3967 
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GREENWICH  MEAN  TIME. 

LUNAfi  DI3TANCES. 

• 

k 

Star's  Name 

P.L 

P.L. 

P.L. 

i 

P.L.  ; 

1  v«  *i 

and 

Noon. 

of 

UPi. 

of 

Vlh. 

of 

IXfc. 

of 

1 

11 

PoBition. 

Diff. 

Biff. 

Diff. 

Biff,    j 

t 

1 

Fomalhaut 

E. 

7^26  25 

2864 

76  53  20 

9877 

Oil' 

75  20  31 

2891 

O           /         // 

73  48    0 

9905   1 

a  Pegasi 

E. 

99  59  24 

9674 

98  22    9 

9661 

96  45    3 

9687 

95    8    6 

S694   1 

1 

12 

Spica 

W. 

64    1    9 

9568 

65  40  48 

9577 

er  20  15 

2565 

68  59  30 

S506 

Antares 

W. 

18    7  55 

S&61 

19  47  4S 

9571 

21  27  18 

9580 

23    6  41 

9588  . 

Jupiter 

E. 

37  44  17 

9S99 

36    3  35 

9531 

34  23    5 

9540 

32  42  47 

9549 

Fomalhaut 

E. 

66  10  29 

2903 

64  40    8 

3014 

63  10  13 

3036 

61  40  45 

3060 

a  Pegasi 

E. 

87    5  54 

2736 

85  30    2 

9746 

83  54  23 

2756 

82  18  58 

9767 

Saturn 

E. 

96  29  35 

2589 

94  50  25 

2598 

93  11  27 

9607 

91  32  41 

9615  1 

13 

Spica 

W. 

77  12  37 

2641 

78  50  36 

9651 

80  28  22 

9661 

82    5  54 

9671 

Antares 

W. 

31  20  27 

2636 

32  58  33 

9646 

34  36  26 

2655 

36  14    6 

9606 

Fomalhaut 

E. 

54  21  20 

3204 

52  55  15 

3239 

51  29  52 

3976 

50    5  12 

3316  ' 

a  Pegasi 

E. 

74  25  28 

2835 

72  51  33 

9838 

71  17  55 

9859 

69  44  34 

9866  , 

Saturn 

E. 

83  21  59 

9663 

81  44  30 

96rj 

80    7  14 

9684 

78  30  12 

9003 

1 

14 

Spica 

W. 

90  10  14 

27»l 

91  46  25 

9rJ9 

93  22  22 

2742 

94  58    6 

1 
9753  1 

Antares 

W. 

44  19    2 

2716 

45  55  20 

9726 

47  31  25 

aro7 

49    7  16 

9748  , 

Fomalhaut 

E, 

43  14  45 

3573 

41  55  41 

3639 

40  37  49 

3711 

39  21  14 

3790  ' 

a  Pegasi 

E. 

62    2  37 

9945 

60  31  15 

2969 

59    0  15 

2981 

57  29  39 

3001   I 

Saturn 

E. 

70  28  27 

9747 

68  52  49 

2757 

67  17  25 

2769 

65  42  16 

9779  . 

a  Arietis 

E. 

103  41  47 

2739 

102    5  50 

9742 

100  30    6 

9753 

98  54  36 

9763 

15 

Antares 

W. 

57    3    2 

2800 

58  37  30 

2810 

60  11  45 

9681 

61  45  46 

9831 

a  Pegasi 

E. 

50    2  59 

3111 

48  35    3 

3137 

47    7  38 

3164 

45  40  46 

3193  i 

Saturn 

E. 

57  50  11 

9837 

56  16  31 

2849 

54  43    7 

9861 

53    9  58 

9873 

a  Arietis 

E. 

91    0  27 

2815 

89  26  18 

2825 

87  52  23 

2835 

86  18  41 

2846 

16 

Antares 

W. 

69  32  34 

2881 

71    5  17 

9891 

72  37  48 

9901 

74  10    6 

9910  1 

Saturn 

E. 

45  28    4 

2935 

43  56  29 

9947 

42  25  10 

9960 

40  54    7 

9973  • 

a  Arietis 

E. 

78  33  32 

2897 

77    1    9 

9906 

75  28  58 

9916 

73  57    0 

999/ 

17 

Antares 

W. 

81  48  40 

29^5 

83  19  49 

9963 

84  50  48 

997^ 

86  21  36 

9980  1 

a  Aquilffi 

W. 

39  37  41 

5037 

40  34    7 

4916 

41  32    9 

4808 

42  31  39 

4711   1 

Jupiter 

W. 

26  33  51 

2910 

28    5  57 

9919 

29  37  52 

9997 

31    9  37 

9SS 

Saturn 

E. 

:)3  23  14 

3047 

31  53  59 

3064 

30  25    5 

3089 

28  56  33 

3100  i 

a  Arietis 

E. 

66  20  14 

2973 

64  49  28 

9981 

63  18  52 

2990 

61  48  27 

OOgO    1 

Aldebaran 

E. 

98  27  27 

3096 

96  57  46 

3034 

95  28  16 

3049 

93  58  55 

3050 

Venus 

E. 

109  55  42 

3423 

108  33  51 

3432 

107  12  11 

3440 

105  50  40 

3448 

18 

Antares 

W. 

93  53  15 

3015 

95  23    9 

3021 

96  52  56 

3097 

98  22  35 

3033 

a  Aquilse 

W. 

47  47  21 

4346 

48  53  31 

4293 

50    0  30 

4244 

51    8  15 

4109 

Jupiter 
a  Arietis 

W. 

38  46    0 

2969 

40  16  51 

9976 

41  47  34 

2981 

43  18  10 

9986  , 

E. 

54  18  r.7 

3038 

52  49  31 

3046 

51  20  15 

3059 

49  51    7 

3069 

Aldebaran 

E. 

86  34  29 

3085 

85    6    1 

30^3 

83  37  42 

3098 

82    9  30 

3105  i 

Venus 

E. 

99    5  16 

3486 

97  44  36 

3499 

96  24    3 

3499 

95    3  38 

3505 

Sun 

E. 

133  50  10 

3378 

132  27  28 

3385 

131    4  54 

3391 

129  42  27 

3397 

19 

a  AquilcB 

W. 

56  56  36 

4093 

58    7  53 

3995 

.59  19  38 

3968 

GO  31  48 

3946 

Jupiter 
a  Arietis 

W. 

50  49  37 

3009 

52  19  39 

3019 

r3  49  37 

3016 

55  19  30 

3018 

E. 

42  27  25 

3089 

40  59    2 

3095 

39  30  46 

3100 

38    236 

3105  , 

Aldebaran 

E. 

74  50  18 

3131 

73  22  46 

3136 

71  55  20 

3140 

70  27  59 

3144  , 

Venus 

K 

88  23    1 

3529 

87    3    9 

3539 

85  43  20 

3535 

84  23  35 

3339 

1 
1 

XVI. 


JULY,  1878. 


125 


GREENWICH  MEAN  TIME. 

LUNAB  DlfiTASCEa 

^ 

star's  Nmbo 

P.L. 

P.L 

P.L. 

P.L. 

^4    ** 

and 

Midnight. 

of 

XVli. 

of 

XVfflii. 

of 

XXJb. 

of 

11 

Position. 

^7 

Diff. 

Diff. 

Diff. 

Diff. 

Fomalhaut 

E. 

O           1        It 

72  15  48 

0991 

70  43  56 

9937 

O           1        It 

69  12  24 

9955 

0       /      .» 

67  41  15 

9974 

' 

a  Pegasi 

E. 

93  31  18 

9701 

91  54  40 

9710 

90  18  13 

"«719 

88  41  58 

9797 

12 

Spica 

W. 

70  38  32 

9604 

72  17  22 

9619 

73  56    0 

9689 

75  34  25 

9639 

Antares 

W. 

24  45  52 

9508 

26  24  50 

9607 

28    3  35 

9617 

29  42    7 

9096 

Jupiter 

E. 

31     2  42 

9556 

29  22  49 

9567 

27  43    9 

9576 

26    3  41 

9586 

Fomalhaut 

E. 

60  11  47 

3065 

58  43  19 

3119 

57  15  24 

3141 

55  48    4 

3171 

a  Pegasi 

E. 

80  43  47 

9778 

79    8  50 

9788 

77  34    7 

9800 

75  59  39 

9813 

Satui'ii 

E. 

89  54    7 

9095 

88  15  46 

9634 

86  37  37 

9643 

84  59  41 

9654 

13 

Spica 

W. 

83  43  13 

9661 

85  20  19 

9691 

86  57  11 

9701 

88  33  49 

9711 

Antares 

W. 

37  51  3Q 

Si675 

39  28  45 

9686 

41    5  44 

9696 

42  42  30 

9706 

Fomalhaut 

E. 

48  41  19 

3359 

47  18  16 

3407 

45  56    7 

3457 

44  34  55 

3513 

a  Pegasi 

E. 

68  11  32 

S86D 

66  38  48 

9896 

65    6  24 

9919 

63  34  20 

9998 

Saturn 

E. 

76  53  23 

9704 

75  16  48 

9714 

73  40  27 

9795 

^2    4  20 

9735 

14 

Spica 

W. 

96  33  36 

9763 

98    8  52 

9773 

99  43  55 

9784 

101  18  44 

9795 

• 

Antares 

W. 

50  42  52 

9758 

52  18  15 

9769 

5.3  53  24 

.  9779 

55  28  20 

9789 

Fomalhaut 

E. 

38    6    1 

3878 

36  52  19 

3976 

35  40  16 

4085 

34  30    0 

4906 

a  Pegasi 

E. 

55  59  27 

3091 

54  29  40 

3049 

53    0  19 

3064 

51  31  25 

3087 

Saturn 

K 

64    7  21 

9791 

62  32  41 

9903 

60  58  16 

9814 

59  24    6 

9695 

a  Arietis 

K 

97  19  19 

9773 

95  44  16 

9783 

94    9  26 

9794 

92  34  50 

9804 

15 

Antares 

W. 

63  19  34 

9841 

64  53    9 

9859 

66  26  30 

9869 

67  59  38 

9871 

a  Pegasi 

E. 

44  14  29 

3995 

42  48  49 

3959 

41  23  49 

3994 

39  59  31 

3339 

Saturn 

E. 

51  37    4 

9885 

50    4  26 

9897 

48  32    3 

9900 

46  59  56 

9991 

a  Arietis 

E. 

84  45  13 

9856 

83  11  58 

9666 

81  38  56 

96n 

80    6    8 

9887 

16 

Antares 

W. 

75  42  12 

9990 

77  14    6 

9998 

78  45  49 

9988 

80  17  20 

9946 

Satuin 

E. 

39  23  21 

9967 

37  52  52 

3001 

36  22  41 

3016 

34  52  48 

3031 

a  Arietis 

E. 

72  25  15 

9936 

70  53  42 

9946 

69  22  21 

9955 

67  51  12 

9964 

17 

Antares 

W. 

87  52  14 

9987 

89  22  43 

9995 

90  53    2 

3009 

92  23  13 

3000 

a  Aquilffi 

W. 

43  32  29 

4633 

44  34  34 

4543 

45  37  48 

4479 

46  42    5 

4406 

Jupiter 

W. 

32  41  12 

9949 

34  12  38 

9950 

35  43  54 

9957 

37  15    1 

9963 

Saturn 

E. 

27  28  23 

3190 

26    0  38 

3143 

24  33  21 

3170 

23    6  36 

3199 

a  Arietis 

£. 

60  18  13 

3008 

58  48  10 

3015 

57  18  16 

3093 

55  48  32 

3030 

Aldebaran 

E. 

92  29  44 

3057 

91    0  42 

3065 

89  31  49 

3079 

88    3    5 

3076 

Venus 

E. 

104  29  18 

3456 

103    8    5 

3463 

101  47    0 

3471 

100  26    4 

3479 

18 

Antares 

W. 

90  52    7 

3038 

101  21  33 

3043 

102  50  52 

3048 

104  20    6 

3059 

a  Aquiln 

W. 

52  16  42 

4156 

53  25  48 

4119 

54  35  31 

4064 

55  45  48 

4059 

Jupiter 
a  Arietis 

W. 

44  48  40 

9999 

46  19    3 

9997 

47  49  20 

3001 

49  19  31 

3005 

E. 

48  22    7 

3065 

46  53  15 

30^ 

45  24  31 

3078 

43  55  54 

3084 

Aldebaran 

E. 

80  41  26 

3110 

79  13  29 

3116 

77  45  39 

3191 

76  17  55 

3137 

Venus 

E. 

93  43  19 

3510 

92  23    6 

3515 

91    2  59 

3591 

89  42  58 

Suif 

E. 

128  20    7 

3409 

126  57  53 

3406 

125  a5  45 

3419 

124  13  42 

3416 

19 

a  Aquilee 

W. 

61  44  21 

3994 

62  57  17 

3904 

64  10  33 

3884 

65  24    9 

3865 

Jupiter 
a  Arietis 

W. 

56  49  20 

3090 

58  19    8 

3099 

59  48  54 

3093 

61  18  38 

3094 

E. 

36  34  32 

3110 

35    6  34 

3115 

3:3  38  43 

3190 

32  10  58 

3196 

Aldebaran 

E. 

69    0  43 

3148 

67  33  '31 

3159 

66    6  24 

3155 

64  39  21 

3156 

Venus 

E. 

83    354 

3541 

81  44  15 

3543 

80  24  38 

3545 

79    5    3 

3545 
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GREENWICH  MEAN  TTlVfE. 

» 

LUNAR  DISTANCES. 

« 

1  ^d 

Star's  If  aiDA 

P.L. 

P.L. 

P.L. 

P.L. 

o  6 

and 

Noon. 

of 

I1P». 

of 

Vlh. 

of 

IXi>- 

of 

1 

Position. 

Diff. 

Biff. 

Diff. 

Biff. 

19 

Sun 

E. 

o          /        // 

122  51  44 

3421 

O           /         /' 

121  29  51 

3424 

o         /        /» 

120    8    2 

3438 

118  46  17 

3430 

20 

a  Aquilee 

W. 

66  38    4 

3849 

67  52  16 

3833 

69    6  44 

3817 

70  21  29 

3803  1 

Jupiter 

W. 

62  48  21 

3085 

64  18    3 

3024 

65  47  46 

3034 

67  17  29 

31^  j 

Fomalhaut 

W. 

41  21  13 

3953 

42  33  39 

3905 

43  46  54 

3800 

45    0  54 

3830  ' 

a  Arietis 

E. 

30  43  20 

3131 

29  15  48 

3137 

27  48  23 

3143 

26  21    6 

3150 

Aldebaran 

E. 

63  12  21 

3161 

61  45  25 

3163 

60  18  31 

3165 

58  51  40 

3168 

Venus 

E. 

77  45  29 

3546 

76  25  56 

3545 

75    6  ^ 

3545 

73  46  48 

3S45  1 

Sun 

E. 

111  58    4 

3437 

110  36  29 

3437 

109  14  54 

3437 

107  53  19 

3435 

21 

a  AquilsB 

W. 

76  38  47 

3739 

77  54  53 

3738 

79  11  11 

3717 

80  27  40 

37D6 

Jupiter 

W. 

74  46  33 

3011 

76  16  32 

3008 

77  46  35 

3004 

79  16  43 

2999 

Fomalhaut 

W. 

51  20  28 

3656 

52  38    2 

3698 

53  56    6 

3603 

55  14  37 

3S78  1 

a  Peffasi 
Aldebaran 

W. 

28  56  41 

3881 

30  10  20 

3807 

31  25  15 

3743 

32  41  18 

3663 

E. 

51  38    1 

3176 

50  11  23 

3177 

48  44  46 

3178 

47  18  11 

3181 

Venus 

E. 

67    8  3:3 

3533 

65  48  45 

3529 

64  28  53 

3585 

63    8  56 

3519 

Suit 

E. 

101    4  52 

3433 

99  43    1 

3418 

98  21    5 

3414 

96  59    4 

3409 

22 

a  Aquilffi 

W. 

86  52  48 

3659 

88  10  19 

3650 

89  27  59 

3643 

90  45.48 

3834 

Jupiter 

W. 

86  49    2 

9969 

88  19  54 

9963 

89  50  55 

3954 

91  22    6 

9946  ' 

Fomalhaut 

W. 

61  53  29 

3472 

63  14  25 

3459 

64  35  43 

3433 

65  57  22 

3415  ' 

1 

a  Pegasi 

W. 

39  15  22 

3463 

40  36  28 

3429 

41  58  12 

3398 

43  20  31 

3368 

Saturn 

W. 

27  30  a3 

3133 

28  58    3 

3114 

30  25  55 

3097 

31  54    8 

3080  . 

Aldebaran 

E. 

40    5  55 

3193 

38  39  38 

3198 

37  13  27 

3304 

35  47  23 

3911   ' 

Venus 

E. 

56  27  40 

34R8 

55    7    3 

3480 

53  40  17 

3473 

52  25  22 

3464 

Sun 

E. 

90    7  22 

3376 

88  44  38 

3367 

87  21  44 

3358 

85  58  40 

3350 

23 

Fomalhaut 

W. 

72  50  41 

3338 

74  14  20 

3311 

'75  38  19 

3994 

77    237 

3977 

a  Pegasi 

W. 

50  20  12 

3238 

51  45  36 

3314 

53  11  28 

3193 

54  37  47 

3170 

Saturn 

W. 

39  20  10 

3003 

40  50  19 

3988 

42  20  47 

397d 

43  51  34 

9958 

Venus 

E. 

45  38  14 

3415 

44  16  14 

3404 

42  54    2 

3393 

41  31  38 

3389 

Sun 

E. 

79    0  33 

3397 

77  36  18 

3385 

76  11  49 

3379 

74  47    5 

3960 

24 

Fomalhaut 

W. 

84    8  54 

3198 

85  35    5 

3183 

87    1  35 

3168 

88  28  23 

3153 

a  Pegasi 

W. 

61  55  46 

3066 

63  24  37 

3047 

64  53  52 

3037 

66  23  31 

3007 

Saturn 

W. 

51  30  13 

3883 

53    2  55 

2866 

54  35  58 

9850 

56    9  21 

9834  1 

a  Arietis 

W. 

18  20    9 

9989 

19  50  36 

3953 

21  21  48 

9933 

22  53  38 

9895  ; 

Venus 

E. 

34  36  17 

3322 

33  12  31 

3311 

31  48  32 

3399 

30  24  19 

I 

Sun 

E, 

67  39  32 

3189 

1 

66  13  JO 

3175 

64  46  31 

3159 

63  19  33 

3143 

25 

a  Pegasi 

W. 

73  57  51 

9913 

75  29  55 

3893 

77    2  23 

9875 

78  35  14 

96G6 

Saturn 

W. 

64    1  32 

8753 

65  37    3 

3735 

67  12  57 

3718 

68  49  13 

9701 

a  Arietis 

W. 

30  40  54 

2779 

32  15  49 

9760 

33  51  10 

2739 

35  26  58 

9719 

Sun 

E. 

55  59  51 

3061 

54  30  54 

3043 

53    1  35 

3096 

51  31  55 

3009 

26 

Saturn 

W. 

76  56  16 

9615 

78  34  50 

3598 

80  13  48 

9581 

81  53    9 

9564 

a  Arietis 

W. 

43  32  27 

9624 

45  10  49 

9606 

46  49  36 

9587 

48  28  49 

9569 

Sun 

E. 

43  58    2 

3919 

42  26    7 

9901 

40  53  50 

9883 

39  21  10 

9865 

27 

• 

a  Arietis 

W. 

56  51    2 

9481 

58  32  42 

9465 

60  14  45 

9448 

61  57  12 

9431 

Sun 

E. 

31  32    0 

9776 

29  57    1 

9760 

28  21  40 

9743 

26  45  56 

9735 

31 

Sun 

W. 

21  44  15 

9418 

23  27  24 

9416 

25  10  36 

9414 

26  53  51 

S413 

XVIII. 


JULY,  18T8. 


127 


GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

i^ 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

1   ^§ 

and 

Midniffht. 

of 

XVh. 

of 

xvnih. 

of 

XXP». 

of 

■1^ 

PMition. 

• 

c 

Biff. 

Diff. 

Diff. 

Dift. 

19 

Sun 

E. 

O           /        /' 

117  24  34 

3439 

116    2  54 

3434 

O        /       /• 

114  41  16 

3436 

O          /         // 

113  19  40 

1 
3436 

20 

a  Aquilffi 

\\. 

71  36  29 

3789 

72  51  43 

3775 

74    7  11 

3769 

75  22  53 

3750  ! 

Jupiter 

W. 

68  47  13 

303Q 

70  16  59 

3090 

71  46  47 

3018 

73  16  38 

3014  1 

Fomulhaut 

W. 

46  15  35 

3789 

47  30  56 

3747 

48  46  5.3 

3715 

50    3  24 

3684  ; 

a  Arietis 

E. 

24  53  57 

3158 

23  26  58 

3188 

22    0  10 

3180 

20  33  37 

3194  • 

Aldebarau 

E. 

57  24  52 

3170 

55  58    7 

3171 

54  31  23 

3173 

53    4  41 

3174  1 

Venus 

E. 

72  27  13 

3543 

71     7  36 

3549 

69  47  58 

3539 

68  28  17 

.3536 

Sun 

E. 

106  31  42 

3434 

105  10    4 

3431 

103  48  23 

3499 

102  26  39 

3496 

21 

a  Aquilae 

W. 

81  44  21 

3696 

83    1  12 

3686 

84  18  14 

3677 

85  35  26 

3667 

Jupiter 

W. 

80  46  57 

9994 

82  17  17 

9980 

83  47  44 

9FPS 

85  18  19 

9976   ; 

Fomalhaut 

W. 

56  33  a5 

3555 

57  52  58 

3534 

59  12  45 

3519 

60  32  56 

3499 

a  Pegasi 
AldeTmran 

W. 

Si  58  23 

3631 

35  16  24 

3583 

36  35  17 

3340 

37  54  57 

3499 

E. 

45  51  39 

3183 

44  25    9 

3184 

42  58  41 

3187 

41  32  16 

3190  1 

Venus 

E. 

61  48  53 

3514 

60  28  44 

3509 

59    8  30 

3503 

57  48    9 

3496  1 

Sun 

E. 

95  36  58 

3403 

94  14  45 

3397 

92  52  25 

3391 

91  29  58 

3383  ! 

! 

22 

a  Aquil» 

W. 

92    3  46 

3896 

93  21  52 

3690 

94  40    5 

3612 

95  58  26 

i 
3606  : 

Jupiter 

W, 

92  53  27 

9936 

94  25    0 

9997 

95  56  44 

9918 

97  28  40 

9908 

Fotnnlhaut 

W. 

67  19  21 

3397 

68  41  41 

3879 

70    4  21 

3369 

71  27  21 

3345 

a  Pegasi 

W. 

44  43  24 

3339 

46    6  50 

3319 

47  30  48 

3986 

48  55  16 

3369 

Saturn 

W. 

33  22  42 

3065 

34  51  a5 

3048 

36  20  48 

3033 

37  50  20 

3018  ; 

Aldebarau 

E. 

34  21  27 

3990 

32  55  41 

3931 

31  30    8 

3944 

30    4  51 

3961 

1 

Venus 

E. 

51    4  18 

3454 

49  43    3 

3446 

48  21  38 

3436 

47    0    2 

3495 

Sun 

E. 

84  35  26 

3340 

83  12    1 

3330 

81  48  24 

3319 

80  24  35 

3308 

23 

Fomalhaut 

W. 

78  27  15 

3061 

79  52  12 

3946 

81  17  27 

3930 

82  43    1 

3914 

n  Pegasi 

W. 

56    4  32 

3148 

57  31  43 

3198 

58  59  19 

3107 

60  27  20 

3087 

1 

Satuni 

W. 

45  22  39 

9943 

46  54    3 

9997 

48  25  47 

9919 

49  57  50 

9897 

Venus 

E. 

40    9    1 

3371 

38  46  11 

3358 

37  23    7 

3346 

35  59  49 

3334 

1 

Sun 

E. 

73  22    7 

3947 

71  56  53 

3933 

70  31  23 

3919. 

69    5  36 

3904 

24 

Fomalhaut 

W. 

89  55  28 

3136 

91  22  52 

3194 

92  50  33 

3110 

94  18  31 

3095 

a  Pegasi 

W. 

67  53  35 

9988 

69  24    3 

9969 

70  54  55 

9950 

72  26  11 

9931 

Saturn 

W. 

57  43    5 

9818 

59  17    9 

9801 

60  51  a5 

9785 

62  26  23 

9769 

a  Arietis 

W. 

24  26    3 

9869 

25  59     1 

9846 

27  32  29 

9633 

29    6  27 

9801 

Venus 

E. 

28  59  52 

3976 

27  35  13 

3965 

26  10  21 

3956 

24  45  18 

3948 

Sun 

E, 

61  52  16 

3198 

60  24  40 

3111 

58  56  44 

3095 

57  28  28 

3078 

25 

a  Pegasi 

W. 

80    8  29 

9638 

81  42    7 

9890 

83  16    9 

9809 

84  50  34 

9785 

Satuni 

W. 

70  25  52 

9684 

72    2  54 

9667 

73  40  18 

9650 

75  18    5 

9639 

a  Arietis 

W. 

37    3  12 

9700 

38  39  52 

9681 

40  16  58 

9661 

41  54  30 

9643 

Sun 

E. 

50    1  53 

9991 

48  31  29 

9973 

47    0  43 

9955 

45  29  34 

99S7 

26 

Saturn 

W. 

83  32  53 

9547 

85  13    1 

9530 

86  53  32 

9514 

88  34  26 

9497 

a  Arietis 

W. 

50    8  26 

9551 

51  48  28 

9533 

53  28  55 

9516 

55    9  46 

9498 

Sun 

K 

37  48    6 

9847 

36  14  39 

9899 

34  40  49 

9819 

33    6  36 

9794 

27 

a  Arietis 

W. 

63  40    2 

9415 

65  23  15 

9399 

67    6  51 

9384 

68  50  49 

9369 

Sun 

E. 

25    9  49 

9708 

23a3  20 

9699 

21  56  30 

9676 

20  19  18 

9661 

31 

! 

Sun 

• 

W. 

28  37    7 

9419 

30  20  24 

9419 

32    3  41 

9413 

33  46  57 

•    9415 
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4S 


o 


Thur. 

Frid. 

Sat. 

Sun, 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid, 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 
Sat. 

Sun. 


I 

.a 


S' 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Appartnt 
Right  AsoeDBioD. 


h      m       8 

8  45  57.19 
8  49  49.94 
8  53  42.07 

8  57  33.57 

9  1  24.45 
9     5  14.73 

9  9  4.40 
9  12  53.47 
9  16  41.94 

9  20  29.82 
9  24  17.11 
9  28    3.82 

9  31  49.97 
9  35  35.57 
9  39  20.64 

9  43  5.19 
9  46  49.23 
9  50  32.77 

9  54  15.83 

9  57  58.42 

10     1  40.56 

10  5  22.25 
10  9  3.50 
10  12  44.33 

10  16  24.75 
10  20  4.77 
10  23  44.41 

10  27  23.68 
10  31  2.59 
10  34  41.15 
10  38  19.37 

10  41  57.26 


Diff.  for 
1  hour. 


9.712 
9.686 
9.660 

9.634 
9.G08 
9.583 

9.557 
9.532 
9.50r 

9.4a3 
9.459 
9.435 

9.412 
9.389 
9.367 

9.346 
9..325 
9.305 

9.285 
9.266 
9.247 

9.228 
9.209 
9.192 

9.175 
9.156 
9.142 

9.127 
9.113 
9.099 
9.085 

9.072 


Apparent 
Beclinatiou. 


N.18  0  22.9 
7  45  5.2 
7  29  30.0 

7  13  37.9 
6  57  29.2 
6  41     4.2 

6  24  23.1 
6  7  26.3 
5  50  14.0 

5  32  46.5 
5  15    4.2 

4  57     7.4 

4  38  56.2 
4  20  30.9 
4     1  51.8 

3  42  59.4 
3  23  53.8 
3    4  35.3 

2  45  4.4 
2  25  21.3 
2     5  26.1 

1  45  19.3 
1  25  1.2 
1     4  32.1 

0  43  52.4 
0  23  2.4 
0    2     2.5 

9  40  53.0 
9  19  34.3 

8  58  6.6 
8  36  30.4 

N.  8  14  45.9 


DUr.  for 
Ihoar. 


-37.87 
38.60 
39.32 

40.02 
40.71 
41.38 

42.05 
42.70 
43.34 

43.96 
44.57 
45.17 

45.76 
46.34 
46.91 

47.46 
48.00 
48.52 

49.04 
49.55 
50.04 

50.52 
60.98 
51.43 

51.87 
52.29 
52.70 

53.09 
53.47 
53.83 
54.18 

-54.51 


Semi- 
diameter. 


/* 


5  48.04 
5  48.17 
5  48.31 

5  48.45 
5  48.60 
5  48.75 

5  48.90 
5  49.06 
5  49.22 

5  49.39 
5  49.55 
5  49.72 

5  49.89 
5  50.07 
5  50.24 

5  50.42 
5  50.60 
5  50.78 

5  50.96 
5  51.15 
5  51.34 

5  51.54 
5  51.74 
5  51.94 

5  52.15 
5  52.36 
5  52.57 

5  52.79 
5  53.01 
5  53.24 
5  53.47 


15  53.70 


Sidereal 
Time 

of  the 

Semi- 
diameter 

paasinjc 
the 

Herid- 
iao. 


66.63 
66.55 
66.46 

66.38 
66.29 
66.21 

66.12 
66.04 
65.95 

65.87 
65.79 
65.71 

65.63 
65.55 
65.48 

65.40 
65.32 
65.25 

65.17 
65.10 
65.03 

64.96 
64.89 
64.83 

64.77 
64.71 
64.65 

64.60 
64.55 
64.50 
64.45 

64.41 


Bquationof 

Time, 

tobe 

added  to 


mbtradUd 

frovtk 
Apparent 

Time, 


DilLfor 
1  boar. 


ma  ft         I 

6    5.57  0.145 

6    1.77  0.171 

5  57.35  0.196 


5  52.31 
5  46.66 
5  40.40 

5  33.53 
5  26.06 
5  17.99 

5    9.34 


0.222 
0.247 
0.273 

0.296 
0.323 
0.348 

0.372 


5    O.lOj  0.396 
4  50.29    0.420 


4  39.92 
4  28.99 
4  17.53 

4  5.56 
3  53.08 
3  40.10 

3  26.64 
3  12.71 
2  58.33 


0.443 
0.466 
0.488 

0.509 
0.530 
0.550 

0.570 
0.589 
0.608 


2  43.50  0.626 
2  28.24'  0.644 
2  12.56   0.661 


1  56.47 
140.00 


0.678 
0.695 


1  23.12<  0.711 

1  5.87  0.726 
0  48.28  0.741 
0  30.35;  0.755 
0  12.06  0.709 


0    6.56 


0.782 


Ifon.— If eaa  Time  of  the  Semidiameter  paaaing  may  be  found  by  sabtraoting  0*.ie  firom  the  Sidereal  TinM. 
—  prefixed  to  the  hourly  chango  of  declination  indioatea  that  the  north  deoIinationB  are  deoreaalDg. 
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• 

M 
% 

1 

• 

1 

« 

1 

THE  SUN'S 

Equatiou  of 

Time, 

tohe 

tubiraeted 

from 

• 

Diff.for 
ILoor. 

Sidereal 

Time 

or 

Right  AaceDttiou 

of 

Mean  Sun. 

Apparent 
Right  Aaoensiou. 

Biflf,  for 
1  hoar. 

AppareiU 
Deolination. 

Diff.for 
1  hour. 

added  to 
Mean 
Time. 

Thur. 

1 

h      m       8 

8  45  56.21 

8 

9.712 

N.18    d  26.7 

-37.87 

m       8 

6     5.59 

8 

0.145 

h      m       8 

8  39  50.62 

Frid. 

2 

8  49  48.97 

9.G86 

17  45    9.0 

38  60 

6     1.79 

0.171 

8  43  47.18 

Sat. 

3 

8  53  41.11 

9.660 

17  29  33.9 

39.32 

5  57.37 

0.196 

8  47  43.74 

San, 

4 

8  57  32.63 

9.634 

17  13  41.8 

40.02 

5  52.33 

0.222 

8  51  40.29 

Mon. 

5 

9     1  23.53 

9.608 

16  57  33.1 

40.71 

5  46.68 

0.247 

8  55  36.85 

Tues. 

6 

9     5  13.83 

9.583 

16  41     8.1 

41.38 

5  40.43 

0.273 

8  59  33.40 

Wed. 

7 

9    9     3.52 

9.558 

16  24  27.0 

42.05 

5  33.56 

0.298 

9     3  29.96 

Thur. 

6 

9  12  52.61 

9.533 

16    7  30.1 

42.70 

5  26.09 

0.323 

9     7  26.52 

Frid. 

9 

9  16  41.10 

9.508 

15  50  17.8 

43.34 

5  18.02 

0.348 

9  11  23.08 

Sat. 

10 

9  20  29.00 

9.484 

15  32  50.3 

43.96 

5^   9.37 

0.372 

9  15  19.63 

Sun, 

11 

9  24  16.32 

9.460 

15  15    7.9 

44.57 

5    0.13 

0.390 

9  19  16.19 

Mon. 

12 

9  28    3.06 

9.436 

14  57  11.0 

45.17 

4  50.32 

0.420 

9  23  12.74 

:  Tues. 

13 

9  31  49.24 

9.413 

14  38  59.7 

45.76 

4  39.95 

0.443 

9  27     9.30 

!  Wed. 

14 

9  35  34.87 

9.390 

14  20  34.3 

46.34 

4  29.02 

0.466 

9  31     5.85 

Thur. 

15 

9  39  19.97 

9.368 

14     1  55.2 

46.91 

4  17.56 

0.488 

9  35    2.41 

Frid. 

16 

9  43    4.55 

9.347 

13  43    2.7 

47.46 

4    5.59 

0.509 

9  38  58.96 

Sat. 

17 

9  46  48.62 

9.326 

13  23  56.9 

48.00 

3  53.11 

0.530 

9  42  55.52 

Sun. 

18 

9  50  32.20 

9.306 

13    4  38.3 

48.53 

3  40.13 

0.550 

9  46  52.07 

i  Mon. 

19 

9  54  15.30 

9.886 

12  45    7.3 

49.05 

3  26.67 

0.570 

9  50  48.63 

;  Tues. 

20 

9  57  57.93 

9.267 

12  25  23.9 

49.56 

3  12.75 

0.589 

9  54  45.18 

Wed. 

21 

10     1  40.10 

9.248 

12     5  28.6 

50.05 

2  58.36 

0.608 

9  58  41.74 

:  Thur. 

22 

10     5  21.83 

9.229 

11  45  21.6 

50.63 

2  43.53 

0.626 

10    2  38.29 

Frid. 

23 

10    9     3.12 

9.211 

11  25     3.3 

50  99 

2  28.27 

0.644 

10    6  34.85 

Sat 

24 

10  12  43.99 

9.194 

11     4  34.0 

51.44 

2  12.59 

0.661 

10  10  31.40 

Sun. 

25 

10  16  24.45 

9.177 

10  43  54.1 

51.88 

1  56.49 

0.678 

10  14  27.96 

Mon. 

2G 

10  20     4.51 

9.160 

10  23     3.9 

52.30 

1  40.00 

0.695 

10  18  24.51 

Tues. 

27 

10  23  44.19 

9.144 

10    2     3.8 

52.71 

1  23.13 

0.711 

10  22  21.07 

Wed. 

28 

10  27  23.51 

9.129 

9  40  54.0 

53.10 

1     5.89 

0.726 

10  26  17.62 

Thur. 

29 

10  31     2.47 

9.115 

9  19  35.0 

53.48 

0  48.29 

0.741 

10  30  14.18 

!  Frid. 

30 

10  34  41.08 

9.101 

8  58     7.1 

53.84 

0  30.35 

0.755 

10  34  10.73 

Sat. 
Sun. 

31 
32 

10  38  19.34 
10  41  57.27 

9.067 
9.074 

8  36  30.6 

N.  8  14  459 

54.19 
-54.52 

0  12.06 

0.769 
0.782 

10  38    7.28 
10  42     3.83 

0    6.56 

NOTK.- 

—  prefli 

—The 
cedtol 

Semidiameter  for  Me 
the  hourly  change  of 

anl^oonin 
deoUnatioi 

lay  be  assnmed  the  same  as  thi 
1  indicates  that  the  north  declii 

It  for  Apparent  Noon, 
nations  are  decreasing. 

Diff.  for  1  hoar. 
+9".8565 
(Table  III.) 
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• 

5 

THE  SUN'S 

Loprarithm 
of  the 

1 
1 

Day  of  the  Mc 

• 

& 
P 

Radius  Vector 
of  the 
Earth. 

Diff.  for 
1  hoar. 

Mean  Time 

of 
Sidereal  Oh. 

i 
t 

True  LONGITUDE. 

Diff.  for 
1  hoar. 

LATITUOK. 

X 

V 

•1 

213 

129     3  11.3 

2  28.3 

143.62 

-d.io 

0.0063500 

-24.9 

h      m       fi 

15  17  38.63 

2 

214 

129  60  38.6 

59  55.5 

143.«5 

0.20 

.0062891 

25.9 

15  13  42.72 

3 

215 

130  58    6.7 

57  23.5 

143.68 

0.29 

.0062259 

26.8 

15     9  46.81 

4 

216 

131  55  35.4 

54  52.0 

143.71 

0.35 

.0061607 

27.6 

15     5  50.90 

5 

217 

132  53    4.8 

52  21.2 

143.74 

0.37 

.0060935 

28.4 

15     1  54.99 

6 

218 

133  50  35.0 

49  51.2 

143.77 

0.37 

.0060245 

29.1 

14  57  59.08 

7 

219 

134  48     6.0 

47  22.1 

143.81 

0.33 

.0059538 

29.7 

14  54     3.17 

6 

220 

135  45  37.9 

44  53.9 

143.85 

0.27 

.0058818 

30.4 

14  50     7.26 

9 

221 

136  43  10.6 

42  26.4 

143.88 

0.18 

.0058078 

30.9 

14  46  11.35 

10 

222 

137  40  44.3 

39  59.9 

143.92 

-0.07 

.0057329 

81.4 

14  42  15.44 

11 

223 

138  38  19.0 

37  34.5 

143.97 

+0.06 

.0056568 

31.9 

14  38  19.53 

12 

224 

139  35  54.8 

35  10.2 

144.02 

0.19 

.0055797 

32.3 

14  34  23.62 

13 

225 

140  33  31 8 

32  47.1 

144.07 

0.33 

.0055016 

32.7 

14  30  27.71 

14 

226 

141  31  10.0 

30  25.1 

144.12 

0.46 

.0054224 

33.2 

14  26  31.80 

15 

227 

142  28  49.6 

28     4.5 

144.18 

0.57 

.0053422 

33.6 

14  22  35.8a 

16 

228 

143  26  30.5 

25  45.3 

144.24 

0.66 

.0052610 

34.0 

14  18  39.98 

17 

229 

144  24  12.9 

23  27.6 

144.30 

0.73 

.0051787 

34.5 

14  14  44.07 

18 

230 

145  21  56.9 

21  11.5 

144.37 

0.78 

.0050953 

35.0 

14  10  48.16 

19 

231 

146  19  42.5 

18  56.9 

144.44 

0.79 

.0050107 

35.5 

14     6  52.26 

20 

232 

147  17  29.8 

16  44.  r 

144.51 

0.77 

.0049248 

36.1 

14     2  56.35 

21 

233 

148  15  18.8 

14  33.1 

144.58 

0.72 

.0048375 

36.7 

13  59     0.44 

22 

234 

149  13     9.8 

12  23.9 

144.66 

0.64 

.0047486 

37.4 

13  55     4.53 

23 

235 

150  11     2.4 

10  10.4 

144.72 

0.54 

.0046581 

38.1 

13  51     8.62 

24 

236 

151     8  56.5 

8  10.3 

141.79 

0.43 

.0045659 

38.8 

13  47  12.71 

25 

237 

152     6  52.3 

6     6.0 

144.86 

0.31 

.0044720 

39.5 

13  43  16.80 

26 

238 

153    4  49.8 

4    3.4 

144.93 

0.17 

.0043762 

40.2 

13  39  20.89 

27 

239 

154    2  49.1 

2    2.6 

145.01 

-fO.04 

.0042785 

41.0 

13  35  24  98 

28 

240 

155     0  50.1 

0     3.5 

145.07 

-0.08 

.0041789 

41.8 

13  31  29.07 

29 

241 

155  58  52.7 

58     5.9 

145.14 

0.19 

.0040774 

42.6 

13  27  33.16 

30 

242 

156  56  56.7 

56     9.8 

145.20 

0.28 

.0039742 

43.3 

13  23  37.26 

31 

243 

157  55     2.2 

54  15.2 

145.26 

0.34 

.0038693 

44.0 

13  19  41.36 

32 

244 

158  53     9.3 

52  22.2 

145.33 

-0.38 

0.0037627 

-44.7 

13  15  45.44 

Diff.  for  1  hoar.    ! 

NOTR: A 

oorretpondi  to  the  tru 

t  eqnhiox  of  th 

e  date,  A' t 

o  the  mean  eq 

uinox  of  Janoar 

yO*.0. 

^9>.8296   - 
(Table  II.)      ' 
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GREENWICH  MEAN  TIME. 

Day  of  the  Month. 

THE 

MOON'S 

8BMID1AMXTER. 

HORIZONTAL 

PARALLAX. 

MKRIDlAir  rA88AOX. 

AOK. 

Noon. 

Midnight 

Noon. 

Diff.  for 
Ihonr. 

Midnight. 

Diff.  for 
1  hour. 

Diff.  for 
1  hour. 

Noon. 

1 
2 

3 

16  27.5 
16  25.0 
16  19.5 

16  26.6 
16  22.5 
16  16.0 

60  17.6 
60    8.4 
59  48.4 

-0.12 
0.63 
1.02 

60  14.5 
59  59.6 
59  35.4 

-0.39 
0.84 
1.16 

h      m 

2  23.5 

3  13.4 

4  3.6 

m 
2.09 

2.08 

2.12 

d 

2.6- 

3.6 

4.6 

4 
5 
6 

16  12.0 
16     3.2 
15  53.8 

16    7.7 
15  58.6 
15  49.1 

59  20.8 

58  48.4 
58  14.0 

1.87 
1.41 
1.45 

59     5.0 
58  31.3 
57  56.6 

1.36 
1.44 
1.45 

4  55.3 

5  49.1 

6  45.3 

2.20 
2.30 
2.38 

5.6 
6.6 
7.6 

7 

8 
9 

15  44.4 
15  35.2 
15  26.4 

15  39.8 
15  30.8 
15  22.2 

57  39.3 
57     5.6 
56  33.4 

1.43 
1.37 
1.31 

57  22.3 
56  49.3 
56  17.9 

1.41 
1.34 
1.27 

7  43.0 

8  40.7 

9  36.6 

2.41 
2.37 
2.27 

8.6 

9.6 

10.6 

10 
11 
12 

15  18.2 
15  10.4 
15    3.5 

15  14.2 
15    6.8 
15    0.3 

56     3.0 
55  34.7 

55    8.9 

1.23 
1.13 
1.01 

55  48.5 
55  21.5 
54  57.2 

1.18 

1.08 
0.95 

10  29.3 

11  18.2 

12  3.6 

2.12 
1.96 
1.82 

11.6 
12.6 
13.6 

13 
14 
15 

14  57.3 
14  52.1 
14  48.3 

14  54.6 
14  50.0 
14  46.9 

54  46.3 
54  27.3 
54  13.2 

0.87 
0.70 
0.47 

54  36.3 
54  19.6 
54    8.4 

0.79 
0.59 
0.34 

12  46.1 

13  26.6 

14  6.1 

1.72 
1.66 
1.64 

14.6 
15.6 
16.6 

16 
17 

18 

14  46.1 
14  45.9 
14  47.9 

14  45.7 
14  46.6 
14  49.9 

54     5.2 
54    4.4 
54  12.1 

-0.19 

+0.14 

0.51 

54    3.8 
54    7.2 
54  19.4 

-0.04 

+0.32 

0.70 

14  45.6 

15  26.1 

16  8.8 

1.66 
1.73 
1.83 

17.6 
18.6 
19.6 

19 
20 
21 

14  £;2.6 

14  59.8 

15  9.7 

14  55.9 

15  4.4 
15  15.6 

54  29.1 

54  55.8 

55  32.0 

0.91 
1.31 

1.70 

54  41.2 

55  12.7 
55  53.6 

1.11 
1.51 

1.88 

16  54.4 

17  43.5 

18  36.3 

1.97 

2.13 

-    2.28 

20.6 
21.6 
22.6 

22 
23 

124 

15  22.0 
15  36.0 
15  51.2 

15  28.8 
15  43.6 
15  58.9 

56  17.0 

57  8.8 

58  4.5 

2.03 
2.26 
2.35 

56  42.2 

57  36.4 

58  32.6 

2.16 
2.33 
2.32 

19  32.3 

20  30.0 

21  27.8 

2.38 
2.42 
2.39 

23.6 

24.6 : 

25.6 

25 
26 
27 

16     6.4 
16  20.1 
16  30.9 

16  13.5 
16  25.9 
16  34.8 

59     0.1 

59  50.3 

60  30.1 

2.24 
1.91 
1.37 

59  26.2 

60  11.8 
60  44.6 

2.10 
1.67 
1.04 

22  24.2 

23  18.7 

6 

2.31 
2.23 

26.6 
27.6 
28.6 

28 

29 

,  30 

31 

16  37.7 
16  39.6 
16  36.7 
16  29.5 

16  39.2 
16  38.7 
16  33.6 
16  24.6 

60  54.9 

61  2.0 
60  51.3 
60  24.9 

+0.68 

-0.08 

0.80 

1.37 

61     0.7 
60  58.8 
60  39.8 
60    7.1 

+0.30 

-0.45 

1.10 

1.60 

0  11.3 

1  3.0 

1  54.7 

2  47.6 

2.17 
2.15 
2.17 
2.24 

0.3 
1.3  i 
2.3 
3.3 

32 

16  19.1 

16  13.2 

59  46.8 

-1.78 

59  24.9 

-1.89 

3  42.4 

2.33 

4.3 

I 
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GREENWICH  MEAN  TIME. 

» 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Eoar. 

Right  Ascennon . 

DIff. 
for  1  m. 

Declination. 

DIff. 

forlni. 

• 

Iloiir. 

Rigbt  AnceDBion. 

Diff. 
for  1  ni. 

DecUnaiion. 

Diff. 
for  iiu 

1 

THL 

IRSD, 

A.Y  1. 

SATURDAY  3. 

1 

0 

b    m      B 

10  58  31.09 

S 

8.1676 

N.  3  35  38.0 

16.772 

0 

h     m      s 

12  43    4.68 

s 
2.1988 

S.   9  37  55.0 

15.657  , 

1 

11    0  42.30 

Q.Id60 

3  18  51.1 

16.789 

1 

12  45  16.67 

2.2009 

9  53  32.5 

15Jd4 

2 

11    2  53.41 

2.1844 

3    2    3.3 

16.8a'j 

2 

12  47  28.79 

2.2030 

10    9    6J2 

15.530 

3 

11    5    4.43 

2.1  SJO 

2  45  14.7 

16.816 

3 

12  49  41.0:3 

2.2051 

10  24  36.1 

15.465  ! 

4 

11    7  15.37 

2.1817 

2  28  25.4 

16.827 

4 

12  51  53.40 

9.2074 

10  40    2.0 

isjaan 

5 

11    9  26.2:3 

9.1804 

2  11  35.4 

16.837 

5 

12  54    5.92 

9.2098 

10  55  23.8 

I5J98  1 

6 

H  11  37.02 

2.1792 

1  54  44.9 

16.845 

6 

12  56  18.58 

2.2122 

U  10  41.4 

J5.957 

7 

1 1  13  47.73 

2.1780 

1  37  54.0 

16.851 

7 

12  58  31.39 

2.2147 

11  25  54.7 

1.5.186 

8 

11  15  58.38 

2.1770 

1  21     2.8 

16.855 

8 

13    0  44.34 

9.2171 

11  41    3.7 

15.113 

9 

11  18    8.97 

2.1760 

1     4  11.4 

16.857 

9 

13    2  57.44 

2.9197 

11  5(5    8;3 

15.039 

10 

11  20  19.50 

2.1751 

0  47  19.9 

16.858 

10 

13    5  10.70 

2J2223 

12  11    8.4 

14.962' 

11 

11  22  29.98 

2.1743 

0  30  28.4 

i6.a->8 

11 

13    7  24.12 

2.2250 

12  26    3.8 

14.684 

12 

11  24  40.42 

2.1736 

N.  0  13  36.9 

16.856 

12 

13    9  37.70 

2.2278 

12  40  54.5 

14.805 

13 

1 1  26  50.82 

2.1739 

S.  0    3  14.3 

16.S51 

13 

13  11  51.45 

2.2.306 

12  55  40.4 

14.7^ 

14 

11  29     1.17 

2.1723 

0  20    5.2 

16.845 

14 

13  14    5.37 

2.2334 

13  10  21.5 

14.643 

15 

11  31  11.49 

2.1718 

0  36  55.7 

16.837 

15 

13  16  19.46 

2.2362 

13  24  57.6 

14.55d 

lt> 

11  :33  21.79 

2.1714 

0  53  45.6 

16.827 

16 

13  18  3;3.72 

2.2392 

13  :39  28.6 

14.474 

17 

11  35  32.06 

2.1710 

1  10  34i) 

16.816 

17 

13  20  48.17 

2  2423 

13  5^3  54.5 

14.158^ 

18 

11  37  42.31 

2.1707 

1  27  23.5 

16.803 

18" 

13  23    2.80 

9.2454 

14    8  1.5.2 

1AJ301  , 

19 

11  39  52.55 

2.1706 

1  44  11.3 

16.788 

19 

13  25  17.62 

2.2485 

14  22  30.6 

1 

14.912 

20 

11  42    2.78 

8.1705 

2    0  58.1 

16.772 

20 

13  27  32.62 

2.2516 

14  36  40.6 

14.190 

21 

11  44  13.01 

2.1705 

2  17  43.9 

16.754 

21 

13  2J)  47.81 

9.2548 

14  50  45.0 

14.098 

22 

1 1  46  23.24 

2  1705 

2  34  28.6 

16.735 

22 

12  32    3.20 

2.2581 

15    4  43.9 

13.935 

2:} 

11  48  33.47 

2.1706 

tlDA^ 

S.  2  51  12.1 
I  2. 

16.714 

23 

13  34  18.78 
SU 

2.9613 

NDA^ 

S.15  18  37.2 
ST  4. 

13.641 

0 

11  50  43.71 

9.1708 

S.  3    7  54.3 

16.692 

0 

13  36  34.56 

9.9647 

S.  15  32  24.8 

13.744 

1 

1 1  52  53.97 

2.1712 

3  24  35. 1 

16.667 

1 

13  38  50.54 

9.9681 

15  46    6.5 

13346 

2 

11  55    4.25 

2.1715 

3  41  14.3 

16.640 

2 

13  41     6.73 

2.9715 

15  59  42.3 

13.547 

3 

11  57  14.55 

2.1719 

3  57  51.9 

16.612 

3 

13  4:3  23.12 

9.9749 

16  13  12.2 

13.447 

4 

1 1  59  24.88 

2.1725 

4  14  27.8 

16.582 

4 

13  45  39.72 

9.9784 

16  26  36.0 

13.346  1 

5 

12    1  35.^5 

2.1731 

4  31     1.8 

16.551 

5 

13  47  56.5;3 

9.2818 

16  39  53.7 

13.949 

6 

12    3  45.65 

2.1737 

4  47  33.9 

16.518 

6 

13  50  13.54 

2.2853 

16  53    5.1 

13.137 

7 

12    5  56.09 

2.1744 

5    4    4.0 

16.484 

7 

13  52  30.77 

9.9890 

17    6  10.2 

13.039 

8 

12    8    6.58 

2.1753 

5  20  32.0 

16.448 

8 

13  54  48.22 

2.2996 

17  19    9.0 

12.926  1 

9 

12  10  17.13 

2.1763 

5  36  57.8 

16.411 

9 

13  57    5.88 

2.2962 

17  32     IJ^ 

19.817  ' 

10 

12  12  27.74 

2.1773 

5  53  21.3 

16.372 

10 

13  59  23.76 

2.9998 

17  44  47.1 

12.707  ' 

11 

12  14  38.41 

2.1783 

6    9  42.4 

16.331 

11 

14     1  41.86 

9.3035 

17  57  26J2 

12.596' 

12 

12  16  ^9.14 

2.1794 

6  26     1.0 

16.288 

12 

14    4    0.18 

2.3072 

18    9  58.6 

19.483 

13 

12  18  59.94 

2.1807 

6  42  17.0 

16.244 

13 

14    6  18.72 

2.3109 

18  22  24.^ 

19.370 

14 

12  21  10.82 

2.1820 

6  58  30.3 

16.199 

14 

14    8  37.49 

2.3147 

18  34  43.0 

12.256 

15 

12  23  21  78 

2.1833 

7  14  40.9 

16.152 

15 

14  10  56.48 

2.3184 

18  46  54.9 

19.140  ' 

16 

12  25  32.82 

2.1847 

7  30  48.6 

16.103 

16 

14  13  15.70 

2.32^ 

18  58  59.8 

19.092 

i   ^7 

12  27  43.95 

2.1862 

7  46  53.3 

16.053 

17 

14  15  ,35.14 

2.3259 

19  10  57.6 

11.903 

'■   18 

12  29  55.17 

2.1878 

8    2  54.9 

16.001 

18 

14  17  54.81 

2.3297 

19  22  48.2 

11.783 

19 

12  32    6.49 

2.1895 

8  18  53.4 

15.947 

19 

14  20  14.71 

2.3335 

19  34  31.6 

11.6^ 

20 

12  34  17.91 

2.1912 

8  34  48.(5 

15.892 

20 

14  22  34.8:3 

2.3372 

19  46    7.7 

11.540 

21 

12  m  29.43 

2.1929 

8  50  40.4 

15.835 

21 

14  24  55.18 

2.3410 

19  57  36.4 

11.417 

22 

12  38  41.06 

2.1948 

9    6  28.8 

15.777 

22 

14  27  15.75 

9.3448 

20    8  57.7 

11.999  1 

23 

12  40  52.81 

2.1968 

9  22  13.7 

15.718 

23 

14  29  36.55 

9.3486 

20  20  11.4 

11.165 

24 

12  43    4.68 

2.1988 

S.  9  37  55.0 

15.657 

24 

14  31  57.58 

9..1523 

S.20  31  17.5 

11.038: 
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GREEISVVICH  MP] AN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Asoension. 

DIff. 
fur  1  111. 

Declination. 

Diff. 
for  1  ni. 

Hour. 

Right  AsceuBiOD. 

Diff. 
for  1  m. 

Declination. 

Diff. 
fur  1  m. 

MO 

>NDA 

Y  5. 

WEDNESDAY  7. 

h '  m      8 

8            1 

Oil! 

II 

b     m       8 

B 

0      /       // 

// 

0 

14  31  57.58 

3.%-23 

S.20  31   17.5 

11.038 

0 

16  28  35.84 

2.4839 

S.26  35  42.0 

3.844 

1 

14  34  18.83 

S.J061 

20  42  16.0 

10.911 

1 

16  31    4.90 

2.4847 

26  39  27.7 

3.680 

2 

14  3t>  40.31 

3.3599 

20  53    6.8 

10.781 

2 

16  33  34.01 

3.4855 

26  43    3.6 

3.516 

3 

14  39    202 

8.3637 

21     3  49.7 

10.649 

3 

16  36    3.16 

3.4861 

26  46  29.6 

3.351 

4 

14  41  23.95 

2.3674 

21  14  24.7 

10.518 

4 

16  38  32.34 

3.4865 

26  49  45.7 

3.185 

5 

14  43  4d.ll 

2.3712 

21  24  51.8 

10.386 

5 

16  41     1.54 

3.4868 

26  52  51.8 

3.010 

6 

14  46    8.49 

2.3748 

21  35  11.0 

10.252 

0 

16  43  30.7() 

3.4871 

26  55  48.0 

3.854 

7 

14  48  31.09 

2.3785 

21  45  22.  L 

10.117 

7 

16  46    0.00 

3.4873 

26  58  34.3 

3.688 

•     8 

14  50  5;3.91 

2.3822 

21  55  25.0 

9.980 

8 

16  48  29.24 

3.4873 

27     1  10.6 

3.583 

9 

14  53  1(5.95 

2.3858 

22    5  19.7 

0.843 

9 

1(5  50  58.48 

3.4873 

27    3  37.0 

3.a'>7 

10 

14  55  40.21 

2.;)K»5 

22  15    6.2 

9.705 

10 

16  53  27.72 

3.4873 

27    5  53.4 

3.191 

11 

14  58    3.09 

2U)93I 

22  24  44.3 

9.565 

11 

16  55  56.94 

3.4868 

27    7  59.9 

3.035 

12 

15    0  27.38 

2.3967 

22  34  IJ.O 

9.425 

12 

16  58  26.13 

3.4863 

27    9  56.4 

l.a'>9 

13 

15    2  51.29 

2.4002 

22  43  35.3 

9.284 

13 

17    0  55.29 

3.4858 

27  11  43.0 

1.694 

14 

15    5  15.40 

2.4036 

22  52  48.1 

9.142 

14 

17    3  24.42 

3.4853 

27  13  19.7 

1.538 

15 

15    7  39.72 

2.4070 

23     1  52.3 

8.998 

15 

17    5  53.51 

3.4844 

27  14  46.4 

1.363 

l(i 

15  10    4.24 

2.4104 

23  10  47.9 

8.854 

10 

17    8  22.55 

3.48:» 

27  16    3.2 

1.197 

17 

15  12  28.97 

2.4138 

2J  19  34.8 

8.709 

17 

17  10  51.5:^ 

3.4t«34 

27  17  10.2 

1.033 

1   18 

15  14  5:3.90 

2.4171 

23  28  13.0 

8.563 

18 

17  13  20.44 

3.4813 

27  18    7.2 

0.867 

19 

15  17  19.02 

2.4203 

2:3  36  42.4 

8.416 

19 

17  15  49.28 

3.48U0 

27  18  54.3 

0.702 

,  20 

15  19  44.34 

2.4336 

23  45    2.9 

8.268 

20 

17  18  18.04 

3.4787 

27  19  31.5 

0.537 

21 

15  22    9.85 

2.4267 

23  5:3  14.5 

8.119 

21 

17  20  46.72 

3.4773 

27  19  58.8 

0.373 

22 

15  24  35.55 

2.4 J98 

24     1  17.2 

7.969 

22 

17  213  15.31 

3.4757 

27  20  16.3 

0.310 

23 

15  27     1.43 

2.1329 

S.24    9  10.8 

7.818 

23 

17  25  43.80 

3.4738 

S.27  20  24.0 

-^.046 

TU] 

ESDA 

.V   6. 

THl 

JRSD 

AYS. 

0 

15  29  27.50 

3.4360 

S.24  16  55.4 

7.667 

0 

17  28  12.17 

3.4719 

S.27  20  21.8 

•K).1I8 

I 

15  31  5;i.75 

3.4389 

24  24  130.9 

7.615 

1 

17  30  40.43 

3.4700 

27  20    9.8 

0.381 

2 

15  34  20.17 

2.4417 

24  31  57.2 

7.363 

2 

17  33    8#57 

3.4680 

27  19  48.1 

0.443 

3 

15  3(3  4tJ.75 

2.4444 

24  39  14.4 

7.309 

3 

17  35  36.59 

3.4658 

27  19  1(5.0 

0.605 

4 

15  S^  13.50 

2.4472 

24  46  22.3 

7.054 

4 

17  38    4.47 

3.4635 

27  18  35.5 

0.766 

5 

15  41  40.41 

2.4498 

24  53  20.9 

6.899 

5 

17  40  32.21 

3.4611 

27  17  44.7 

0.927 

6 

15  44    7.48 

2.4524 

25    0  10.2 

6.743 

6 

17  42  59.80 

3.4585 

27  16  44.2 

1.088 

7 

15  4(j  31.70 

3.4549 

25    6  50.1 

6.587 

7 

17  45  27.23 

3.4.'>58 

27  15  34.1 

1.348 

8 

15  49    2.07 

2.4573 

25  13  20.0 

6.430 

8 

17  47  54.50 

3.4533 

27  14  14.4 

1.407 

9 

15  51  29.58 

2.4597 

25  19  41.7 

6.272 

9 

17  50  21.61 

3.4504 

27  12  45.2 

1.566 

10 

15  5^i  57 M 

2.4820 

25  25  5:J.3 

6.114 

10 

17  52  48.55 

3.4475 

27  11     (?.5 

1.724  ' 

11 

15  50  25.02 

2.4642 

25  31  55.4 

5.955 

11 

17  55  15.31 

3.4444 

27    9  18.3 

1.882 

12 

15  58  52.!)3 

2.4662 

25  37  47.9 

5.795 

12 

17  57  41.88 

3.4413 

27    7  20.6 

3.040 

13 

1(J     1  20i)0 

2.4682 

25  43  30.8 

5.635 

13 

18    0    8.25 

3.4379 

27    5  13.5 

3.196 

11 

10    3  19.11 

2.4702 

25  49    4.1 

5.475 

14 

18    2  34.43 

3.4346 

27    2  57.1 

3.352 

15 

16    6  17.38 

2.4720 

25  54  27.8 

5.314 

15 

18    5    0.40 

3.4310 

27    0  31.3 

3.007 

l(i 

10    8  45.75 

8.4737 

25  59  41.8 

5.152 

16 

18    7  26.15 

3.4374 

26  57  56.3 

3.661 

'   17 

16  11    14.22 

2.4753 

20    4  40.0 

4.989 

17 

18    9  51.6!) 

2.4338 

26  55  12.0 

3.815 

18 

10  13  42.7i) 

2.4769 

2()    9  40.5 

4.827 

18 

18  12  17.01 

3.4301 

26  52  18.5 

3.068  1 

19 

10  10  11.45 

2.4783 

20  14  25.:} 

4.665 

19 

18  14  42.10 

3.4163 

2«J  49  15.8 

3.120 

.  20 

16  18  40.19 

2.4796 

2(>  19    0.:} 

4.502 

20 

18  17    (j.95 

2.4122 

26  46    4.1 

3.371 

21 

10  21     9.00 

2.480S 

20  23  25.5 

4.338 

21 

18  19  31.57 

3.4082 

26  42  43.3 

3.432 

22 

16  23  37.88 

2.4819 

2()  27  40.9 

4.174 

22 

18  21  55.94 

8.4041 

26  39  13.5 

3.571 

23 

16  26    ().83 

2.4830 

2(S  31  40.4 

4.009 

23 

18  24  20.06 

3.3998 

26  35  34.8 

3.719 

24 

1     16  28  ;J5.84 

1   2.4839 

S.20  35  4i.0 

3.844 

24 

18  26  43.92 

3.3955 

S.26  31  47.2 

3.867 

134 


AUGUST,  1878. 


V.II. 


\ 

GREENWICH  MEAN  TIME. 

t 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DEDTJNATION. 

I 

;  Hoar. 

Right  Ascension. 

Dlff. 
for  1  m. 

Declination. 

Dlff. 
forlm. 

Hour. 

Right  Afloenaion. 

Diff. 
for  1  m. 

Dedinatlon. 

BiC 
for  1  m.  1 

FI 

IIDA^ 

z  9. 

SUNDAY  11. 

h     m      8 

8 

0      /       // 

It 

h     m      8 

8 

0      /       // 

1      '' 

0 

18  26  43.92 

3.3855 

S.  26  31  47.2 

3.867 

0 

20  15  37.93 

9.1995 

S.20  55  41.6 

9.694 

1 

18  29    7.52 

3.3911 

26  27  50.8 

4.014 

1 

20  17  45.52 

9.1935 

20  45  57.2 

9.786  ' 

2 

18  31  30.85 

9.3867 

26  23  45.5 

4.161 

2 

20  19  52.75 

9.1176 

20  36    7.3 

9.877 

3 

18  33  53.92 

3.3833 

26  19  31.5 

4.306 

3 

20  21  59.63 

3.1117 

20  26  11.9 

9.967 

4 

18  36  16.7  J 

3.3775 

26  15    8.8 

4.450 

4 

20  24    6.16 

3.1058 

20  16  11.2 

10.056 

5 

18  38  39.22 

3.3738 

26  10  37.5 

4.593 

5 

20  26  12.33 

3.0999 

20    6    5.2 

10.143 

6 

18  41     1.45 

3.3681 

26    5  57.7 

4.734 

6 

20  28  18.15 

9.0941 

19  55  54.1 

10.238 

7 

18  43  23.39 

3m3633 

26    1    9.4 

4.876 

7 

20  30  23.62 

9.0883 

19  45  37.8 

10.314 

8 

18  45  45.0:3 

3.35«9 

25  56  12.6 

5.017 

8 

20  :«  28.75 

9.0896 

19  35  16.4 

10.398 

9 

18  48    6.37 

3.3533 

25  51    7.4 

5.156 

9 

20  34  33.53 

9.0768 

19  24  50.0 

10.481 

10 

18  50  27.41 

3.3483 

25  45  5J3.9 

5.394 

10 

20  36  37.96 

9.0710 

19  14  18.7 

10.569 

11 

18  52  48.15 

3.3431 

25  40  32.1 

5.431 

11 

20  38  42.05 

9.0653 

19    3  42.6 

10.643 

12 

18  55    8.58 

3.3379 

25  35    2.2 

5.567 

12 

20  40  45.80 

9.0597 

18  53    1.7 

10.731  ' 

13 

18  57  28.70 

3.3337 

25  29  24.1 

5.709 

13 

20  42  49.21 

9.0540 

18  42  16.1 

10.796 

14 

18  59  48.50 

3.3373 

25  2;}  37.9 

5.836 

14 

20  44  52.28 

9.0484 

18  31  25.9 

10.875 

15 

19    2    7.98 

9.3330 

25  17  43.8 

5.969 

15 

20  46  55.02 

9.0498 

18  20  31.1 

10.951 

16 

19    4  27.14 

3.3166 

25  11  41.7 

6.101 

16 

20  48  57.42 

9.0379 

18    9  31.8 

11U)95 

17 

19    0  45.97 

3.3111 

25    5  31.7 

6.331 

17 

20  50  59.49 

9.0317 

17  58  28.1 

11.C98 

18 

19    9    4.47 

3.3056 

24  59  14.0 

6.360 

18 

20  53     1.23 

9.0969 

17  47  20.0 

11.171 

19 

19  11  22.64 

3.3001 

24  52  48.5 

6.489 

19 

20  55    2.64 

9.0908 

17  36    7.6 

11.949 

20 

19  13  40.46 

3.3946 

24  46  15.3 

6.616 

20 

20  57    3.73 

9.0154 

17  24  51.0 

11.310 

21 

19  15  57.99 

3.3890 

24  39  34.6 

6.749 

21 

20  59    4.49 

9.0100 

17  13  30.4 

]  1.378, 

22 

19  18  15.16 

3.3833 

24  32  46.3 

6.867 

22 

21     1    4.93 

9.0048 

17    2    5.7 

11.446 

23 

19  20  31.98 

SATl 

9J3775 

URBA 

S.24  25  50.5 
lY  10. 

6.991 

23 

21    3    5.06 
MO 

1.9996 

NDA^ 

S.16  50  36.9 
IT  12. 

11.513 

0 

19  22  48.46 

3.9718 

S.24  18  47.4 

7.113 

0 

21    5    4.88 

1.9943 

S.  16  39    4.2| 
16  27  27.6 

11.578 

1 

19  25    4.60 

3.3661 

24  11  36.9 

7.935 

1 

21    7    4.38 

1.9891 

il.649  1 

2 

19  27  20.:39 

3.3603 

24    4  19.2 

7.355 

2 

21    9    3.57 

1.9840 

16  15  47.2 

11.704 

3 

19  29  35.83 

3.3544 

23  56  54.3 

7.474 

3 

21  11     2.46 

1.9789 

16    4    3.1 

11.766' 

4 

19  31  50.92 

9.3486 

23  49  22.3 

7.599 

4 

21  13    1.04 

1.9738 

15  52  15.3 

11.^27 

5 

19  34    5.66 

3.3437 

23  41  43.3 

7.708 

5 

21  14  59.32 

1.9688 

15  40  23.9 

11.886  , 

6 

19  36  20.05 

3.3368 

23  33  57.3 

7.®4 

6 

21  16  57.30 

1.9639 

15  28  29.0 

11.943 

7 

19  38  34.08 

9.3309 

2:3  26    4.4 

7.938 

7 

21  18  54.99 

1.9590 

15  16  30.7 

19.001 

8 

19  40  47.76 

9.3851 

23  18    4.7 

8.053 

8 

21  20  52.38 

1.9541 

15    4  28.9 

19.058 

9 

19  43    1.09 

3.3193 

2:3    9  58.2 

6.163 

9 

21  22  49.48 

1.9493 

14  52  23.7 

19.114 

10 

19  45  14.06 

3.3133 

23    1  45.1 

8.373 

10 

21  24  46.29 

1.9445 

14  40  15.2 

19  167 

11 

19  47  26.67 

3.3073 

22  53  25.4 

8.383 

11 

21  26  42.82 

1.9398 

14  28    3.6 

19.919  ' 

12 

19  49  38.92 

3.3013 

22  44  59.1 

8.493 

12 

21  28  39.07 

1.9353 

14  15  48.9 

19.571 

13 

19  51  50.81 

3.1953 

22  36  26.4 

8.598 

13 

21  30  35.04 

1.9306 

14    3  31.1 

13U)39 

14 

19  54    2.34 

3.1893 

22  27  47.3 

8.704 

14 

21  32  30.74 

1.9360 

13  51  10.2 

12.:{73 

15 

19  56  13.52 

3.1833 

22  19    1.9 

8.808 

15 

21  34  26.16 

1.9315 

13  38  46.4 

13.491 

16 

19  58  24.34 

3.1773 

22  10  10.3 

8.913 

16 

21  m  21.32 

1.9171 

13  26  19.7 

19.469 

17 

20    0  34.80 

3.1713 

22     I  12.5 

9.014 

17 

21  38  16.22 

1.9197 

13  13  50.1 

19.516 

18 

20    2  44.89 

3.1653 

21  52    8.6 

9.115 

18 

21  40  10.85 

1.9083 

13    1  17.8 

13.561 

19 

20    4  54.62 

3.1593 

21  42  58.7 

9.914 

19 

21  42    5.22 

1.9041 

12  48  42.8 

19.606 

20 

20    7    4.00 

3.1533 

21  a3  42.9 

9.319 

20 

21  43  59.34 

1.8999 

12  36    5.1 

19.650 

21 

20    9  13.02 

3.1473 

21  24  21.2 

9.410 

21 

21  45  53.21 

1.9)58 

12  23  24.8 

19.693 

1  22 

20  11  21.68 

3.1413 

21  14  53.7 

9.506 

22 

21  47  46.83 

1.8917 

12  10  41.9 

19.735 

23 

20  13  29.98 

3.1.154 

21    5  20.5 

9.601 

23 

21  49  40.21 

1.8877 

11  57  56.6 
S.11  45    8.9 

19.775 

24 

20  15  37.93 

3.1395 

S.20  55  41.6 

9.694 

24 

21  51  33.35 

1.8837 

19.814 

vin. 
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^ 

GREENWICH  MEAN  TIME. 

• 

• 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 

1 

Hour. 

Right  AacensioD. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Iloar. 

Right  Ascension. 

Diff. 
for  1  ni. 

Declination. 

Diff. 
for  1  ni. 

TUESDA 

r  13. 

THURSDAY  15. 

• 

h    m      ■ 

■ 

0      1      II 

II 

b     m      s 

■ 

^      0      '  ^  " 

it 

0 

21  51  33.35 

1.8837 

S.ll  45    8.9 

19.814 

0 

23  18  33.57 

1.7669 

S.  1     1  32.2 

13.679 

,  1 

21  53  20.25 

1.8797 

11  32  18.9 

13.853 

1 

23  20  19.52 

1.7654 

0  47  51.5 

13.677 

2 

21  55  18.92 

1.8758 

1 1  19  26.5 

19.899 

2 

23  22    5.42 

1.7647 

0  34  10.9 

13.675 

3 

21  57  11.35 

1.8719 

11    6  31.9 

12.928 

3 

23  23  51.28 

1.7640 

0  20  30.5 

13.672 

4 

21  59    3.55 

1.8682 

10  53  35.1 

12.964 

4 

23  25  37.10 

1.7633 

S.  0    6  50.3 

13.668 

5 

22    0  55.54 

1.8M6 

10  40  36.2 

12.999 

5 

23  27  22.88 

1.7697 

N.  0    6  49.6 

13.663 

6 

22    2  47.31 

J. 8610 

10  27  35.2 

13.ai3 

6 

23  29    8.62 

1.7699 

0  20  2*).3 

13.658 

7 

22    4  38.8ti 

1.8574 

10  14  32.2 

13.066 

7 

23  30  54.34 

1.7617 

0  34    8.6 

13.652 

8 

22    6  30.20 

1.8339 

10    1  27.3 

13.097 

8 

23  32  40.03 

1.7613 

0  47  47.5 

13.646 

9 

22    8  21.33 

1.8504 

9  48  20.5 

13.198 

9 

23  34  25.70 

1.7610 

1     1  26.1 

13.639 

10 

22  10  12.25 

1.8470 

9  35  11.9 

13.159 

10 

2:3  36  11.35 

1.7608 

1  15    4.2 

13.630 

11 

22  12    2.97 

1.8437 

9  22     1.4 

13.180 

11 

23  37  56.99 

1.7606 

1  28  41.7 

13.621 

12 

22  13  5.3.50 

1.6405 

9    8  49.2 

13.917 

12 

23  39  42.(>2 

1.7604 

1  42  18.7 

13.612  , 

13 

22  15  43.a3 

1.8373 

8  55  35.3 

13.945 

13 

23  41  28.24 

1.7604 

1  55  55.1 

13.601 

14 

22  17  33.97 

1.834Q 

8  42  19.8 

13.271 

14 

23  43  13.87 

1.7605 

2    9  30.8 

13.590 

15 

22  19  2:3.93 

l.R;fl2 

8  29    2.8 

13.997 

15 

2JJ  44  59.50 

1.7605 

2  23    5.9 

13.578 

16 

22  21  13.71 

1.8'<282 

8  15  44.2 

13.399 

16 

23  46  45.13 

1.7607 

2  36  40.2 

13.566' 

17 

22  23    3.31 

1.83S3 

8    2  24.2 

13U)45 

17 

23  48  30.78 

1.7609 

2  50  13.8 

13.553 

18 

22  24  52.73 

1.8t293 

7  49    2.8 

13.368 

18 

23  50  16.44 

1.7619 

3    3  46.6 

13.539 

19 

22  26  41.98 

I18I95 

7  35  40.0 

,   13.391 

19 

23  52    2.12 

1.7616 

3  17  18.5 

13.524 

20 

22  28  31.07 

1.8167 

7  22  15.9 

'  13.412 

20 

23  53  47.83 

1.7690 

3  30  49.5 

13.509 

21 

22  30  19.99 

1.8140 

7    8  50.5 

13.433 

21 

23  55  33..56 

1.7694 

3  44  19.6 

13.494 

22 

22  32    8.75 

1.8114 

6  55  23.9 

13.459 

22 

23  57  19.32 

1.7630 

3  57  48.8 

13.477 

23 

22  33  57.3(5 
WED] 

1.8089 

S.   6  41  56.2 
►AY  14. 

13.471 

23 

23  59    5.12 
ER 

1.7636 

IDA12 

N.  4  11  16.9 
^  16. 

13.459 

0 

22  35  45.82 

1.8064 

S.  6  28  27.4 

13.489 

0 

0    0  50.95 

1.7649 

N.  4  24  43.9 

13.441 

1 

22  37  34.13 

1.8040 

6  14  57.5 

13.607 

1 

0    2  36.82 

1.7650 

4  38    9.8 

13.499  , 

2 

22  39  22.30 

1.8016 

6    1  26.6 

13.523 

2 

0    4  22.75 

1.7659 

4  51  34.6 

13.403  j 

3 

22  41  10.^12 

1.7993 

5  47  54.8 

13.538 

3 

0    6    8.73 

1.7667 

5    4  58.2 

13.383  1 

4 

22  42  58.21 

1.7971 

5  34  22.1 

13.559 

4 

0    7  54.76 

1.7677 

5  18  20.6 

13.369  , 

5 

22  44  45.97 

1.7949 

5  20  48.6 

13JW)6 

5 

0    9  40.85 

1.7687 

5  31  41.7 

13.341 

6 

22  46  33.60 

1.79a7 

5    7  14.2 

13.579 

6 

0  11  27.00 

1.7697 

5  45    1.5 

13.319 

7 

22  48  ^1.10 

1.7907 

4  53  »).l 

13.591 

7 

0  13  nst\ 

1.7709 

5  58  20.0 

13.997  . 

8 

22  50    8.49 

1.7888 

4  40    3.3 

13.602 

8 

0  14  59.50 

1.7722 

6  11  37.1 

13.273 

9 

22  51  55.76 

1.7869 

4  26  26.8 

13.613 

9 

0  16  45.87 

1.7735 

6  24  52.7 

13.248 

10 

22  5:3  42.92 

1.7851 

4  12  49.7 

13.693 

10 

0  18  3:i.32 

1.7748 

6  38    6.8 

13.923 

11 

22  55  29.97 

1.7833 

3  59  12.0 

13.639 

11 

0  20  18.85 

1.7769 

6  51  19.4 

13.198  ! 

12 

22  57  16.92 

1.7817 

3  45  33.8 

13.640 

12 

0  22    5.46 

1.7776 

7    4  30.5 

13.172  ; 

13 

22  59    3,77 

1.7800 

3  31  55.2 

13.648 

13 

0  23  52.16 

1.7799 

7  17  40.0 

13.144  \ 

14 

23    0  50.52 

1.7783 

3  18  16.1 

13.655 

14 

0  25  38.96 

1.7808 

7  30  47.8 

13.116 

i   15 

23    2  37.17 

1.7767 

3    4  36.6 

13.661 

.15 

0  27  25.86 

1.7895 

7  43  53.9 

13.087 

IG 

23    4  23.73 

1.7753 

2  50  56.8 

13.665 

16 

0  29  12.86 

1.7842 

7  56  58.3 

13.058 ; 

17 

23    6  10.21 

1.7741 

2  37  16.8 

13.669 

17 

0  30  59.96 

1.7859 

8  10    0.9 

13.029 

18 

23    7  5(5.62 

1.77S8 

2  23  36.5 

13.673 

18 

0  32  47.17 

1.7878 

8  23    1.8 

12.999 

19 

23    9  42.95 

1.7716 

2    9  56.0 

13.676 

19 

0  34  34.50 

1.7808 

8  36    0.8 

12.967 

20 

2:3  11  29.21 

1.7703 

1  56  15.4 

13.678 

20 

0  36  21.95 

1.7917 

8  48  57.9 

12.935 

21 

23  13  15.39 

1.7693 

1  42  34.() 

13.680 

21 

0  38    9.51 

1.7937 

9    1  53.0 

12.909 

22 

23  15     1.51 

1.7689 

1  28  53.8 

13.680 

22 

0  39  57.20 

1.7959 

9  14  46.1 

19.868 

23 

23  16  47.57 

1.7672 

1  15  13.0 

13.680 

23 

0  41  45.02 

1.7982 

9  27  37.2 

12.835 

24 

23  18  33.57 

1.7669 

S.   1     1  32.2 

13.679 

24 

0  43  32.96 

1.8004 

N.  9  40  26.3 

12.801  1 
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. 

GREENWICH  MEAN  TIME. 

1 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

1 
1 

Hour. 

Right  Asconsfon. 

Diff. 
forlm. 

Declin»tioD. 

Diff. 
forlm. 

Hour. 

Righfc  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff.     1 
for  1  m. 

SATl 

tJRDi 

lY  17. 

MONDAY  19. 

! 

h     m      8 

8 

O         /         // 

n 

h      m     s 

B 

O          1          » 

" 

0 

0  43  32.98 

1.8004 

N.  9  40  26.3 

19.801 

0 

2  13  44.85 

]j)eoi 

N.19    0  23.4 

10J999 

1 

0  45  21.07 

1.8097 

9  53  13.3 

19.765 

1 

2  15  43.81 

].9ttS9 

19  10  34.5 

10.148  , 

2 

0  47    9.30 

1.8051 

10    5  58.1 

19.798 

2 

2  17  43.08 

1.9903 

19  20  41.1 

v^sm 

3 

0  48  57.68 

1.8076 

10  18  40.6 

19.690 

3 

2  19  42.65 

1.9954 

19  30  43.2 

9Sisn 

4 

0  50  46.21 

1.8101 

10  31  20.9 

19.653 

4 

2  21  42.53 

9.0007 

19  40  40.7 

9J»10 

5 

0  52  34.89 

1.8187 

10  43  59.0 

12.616 

5 

2  23  42.73 

9.0059 

19  50  33.5 

9.641 

6 

0  54  23.73 

1.8153 

10  56  34.8 

19.577 

6 

2  25  43.24 

9.0119 

20    0  21.6 

9.769 

7 

0  56  12.73 

1.8160 

11     9    8.2 

19.536 

7 

2  27  44.07 

9.0165 

20  10    4.9 

9.6^ 

8 

0  58    1.89 

1.8308 

11  21  39.1 

19.495 

8 

2  29  45.22 

9.0919 

20  19  43.4 

9.001 

9 

0  59  51.22 

1.8936 

11  34    7.6 

19.454 

9 

2  31  46.70 

9.0974 

20  29  17.0 

9.518 

10 

1     1  40.72 

1.8965 

11  46  33.6 

19.419 

10 

2  33  48.51 

9.0398 

20  38  45.6 

9.435  1 

11 

1    3  30.40 

1.8U95 

]  1  58  57.0 

19.369 

11 

2  35  50.64 

9.0389 

20  48    9.2 

^:i&i 

12 

1    5  20.26 

1.8395 

12  11  17.9 

19.396 

12 

2  37  53.10 

9.0437 

20  57  27.8 

9JX7 

13 

1    7  10.30 

1.8356 

12  23  36.1 

19.981 

13 

2  39  55.89 

9.0493 

21    6  41.3 

9.181  I 

14 

1    9    0.5.3 

1.8387 

12  35  51.6 

19.936 

14 

2  41  59.02 

9.0549 

21  15  49.5 

9J)94 

15 

1  10  50.95 

1.8419 

12  48  .  4.4 

19.191 

15 

2  44    2.48 

9.0605 

21  24  52.5 

9.006 

16 

1  12  41.56 

1.8459 

13    0  14.5 

19.144 

16 

2  46    6.28 

9.0669 

21  33  50.2 

8.917  i 

17 

1  14  32.37 

1.8485 

13  12  21.7 

19.096 

17 

2  48  10.42 

9.0718 

21  42  42.5 

8.897 

18 

1  16  23.38 

1.8518 

13  24  26.0 

19.047 

18 

2  50  14.89 

9.0774 

21  51  29.4 

8.736 

19 

1   18  14.59 

Lav"^ 

13  36  27.4 

11.999 

19 

2  52  19.71 

9.0839 

22    0  10.8 

8.644  , 

20 

1  20    6.02 

1.8589 

13  48  25.9 

11.950 

20 

2  54  24.87 

9.0889 

22    8  46.7 

8.553 

21 

1  21  57.66 

1.8695 

14    0  21.4 

11.899 

21 

2  56  30.38 

9.0947 

22  17  17.0 

8.458 

22 

1  23  4^.52 

1.8661 

14  12  13.8 

11.847 

22 

2  58  36.24 

9.1005 

22  25  41.6 

8.363  1 

23 

1  25  /    60 

>U] 

1.8607 

S[DA1 

N.14  24    3.1 
r   18. 

11.795 

23 

3    0  42.44 
TUI 

9.1063 

CSDA 

N.22  34    0.5 
Y  20. 

8.966  ' 

0 

1  27  33.89 

1.8734 

N.14  35  49.2 

11.749 

0 

3    2  48.991 

9.1191 

N,22  42  13.5 

&168 

1 

1  29  26.41 

1.8773 

14  47  32.1 

11.688 

1 

3    4  55.89 

9.1179 

22  50  20.7 

8.071 

2 

1  31  19.17 

1.8819 

14  59  11.8 

11.635 

2 

3    7    3.14 

9.1938 

22  58  22.0 

7.9T9  ' 

3 

1  33  12.16 

1.8851 

25  10  48.3 

11.580 

3 

3    9  10.75 

9.1997 

23    6  17.3 

7.871  i 

4 

1  35    5.38 

1.8891 

15  Sa  21.4 

11.593 

4 

3  11  18.71 

9.1356 

23  14    6.5 

7.780 

5 

1  36  58.85 

1.8939 

15  33  51.1 

11.466 

5 

3  13  27.02 

9.1414 

23  21  49.6 

7.667  i 

6 

1  38  52.56 

1.8973 

15  45  17.3 

11.408 

6 

3  15  35.68 

9.1473 

23  29  26.6 

7.564  j 

7 

1  40  46.52 

1.0014 

15  56  40.0 

11.349 

7 

3  17  44.70 

9.1539 

23  36  57.3 

7.459  , 

8 

1  42  40.73 

1.9056 

16    7  59.2 

11.991 

8 

3  19  54.07 

9.1599 

23  44  21.7 

7.354' 

9 

I  44  35.19 

1.9098 

16  19  14.9 

11.931 

9 

3  22    3.80 

9.1651 

23  51  39.8 

7.947  , 

10 

1  46  29.91 

1.9149 

16  30  26.9 

11.169 

10 

3  24  13.88 

9.1710 

23  58  51.4 

7.139 

11 

1  48  24.90 

1.9187 

16  41  35.2 

11.106 

11 

3  26  24.32 

9.1770 

24    5  56.5 

7.030  ' 

^    12 

1  50  20.15 

1.9930 

16  52  39.7 

11.043 

12 

3  28  35.12 

9.1899 

24  12  55.0 

6.990  j 

13 

1  52  15.66 

1.9974 

17    3  40.4 

10.980 

13 

3  30  46.27 

9.1888 

24  19  46.9 

6.609 

14 

1  54  11.44 

1.9390 

17  14  37.3 

10.917 

14 

3  32  57.78 

9.1948 

24  26  32.1 

6.687 

15 

1  56    7.50 

1.9367 

17  25  30.4 

10.851 

15 

3  35    9.65 

9.9007 

24  a3  10.6 

C.585 

16 

1  58    3.84 

1.9413 

17  36  19.5 

10.784 

16 

3  37  21.87 

9.9066 

24  39  42.3 

6.471 

17 

2    0    0.46 

1.9460 

17  47    4.5 

10.717 

17 

3  39  34.44 

9.9195 

24  46    7.1 

6.3.S5 

18 

2    1  57.36 

1.9507 

17  57  45.5 

10.649 

18 

3  41  47.37 

9.9184 

24  52  24.9 

6.339 

19 

2    3  54.55 

1.9555 

18    8  22.4 

10.580 

19 

3  44    0.65 

9.9943 

24  58  35.7 

6.193  1 

20 

2    5  52.02 

1.9603 

18  18  55.1 

10.511 

20 

3  46  14.28 

9.9309 

25    4  39.5 

6UW3 

21 

2    7  49.78 

1.9659 

18  29  23.7 

10.441 

21 

3  48  28.27 

9.9361 

25  10  36.1 

5.683 

22 

2    9  47.84 

1.9709 

18  39  48.0 

10.368 

22 

3  50  42.61 

9.9418 

25  16  25.5 

5.763 

23 

2  11  46.20 

1.9751 

18  50    7.9 

10.995 

23 

3  52  57.29 

9.9476 

25  22    7.7 

.').64]  ' 

24 

2  13  44.85 

1.9801 

N.19    0  23.4 

10.999 

24 

3  55  12.32 

9.2533 

N.25  27  42.5 

5.518, 

X. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Aaeenslon. 

Diff. 
for  1  ni. 

Deolination. 

Diff. 
forlm. 

Hour. 

Right  Asoenaion. 

Diff. 
for  1  m. 

Deolinaiion. 

Difll 
for  1  m. 

WED] 

!JE8D 

AY  21. 

FRIDAY  23. 

h     m      B 

■ 

_       0         /         // 

// 

b    m      g 

g 

0      /      // 

// 

0 

3  55  12^ 

3.3533 

N.25  27  42.5 

5.518 

0 

5  49    5.51 

3.4638 

N.27  12  20.4 

1.487 

1 

3  57  27.69 

3.8581 

25  33    9.9 

5.395 

1 

5  51  33.41 

3.4661 

27  10  46.2 

1.653 

2 

3  59  43.41 

3.3649 

25  38  29.9 

5.870 

2 

5  54     1.44 

3.4688 

27    9    2.2 

1.816 

3 

4    1  5.9.48 

8.3707 

25  43  42.3 

5.144 

3 

5  56  29.60 

8.4703 

27    7    8.3 

1.980 

4 

4    4  15.89 

8.9763 

25  48  47.1 

5.017 

4 

5  58  57.88 

3.4789 

27    5    4.6 

9.145 

5 

4    6  32.63 

8.8818 

25  53  44.3 

4.889 

5 

6    1  26.27 

3.4741 

27    2  50.9 

9.311  '■ 

'     6 

4    8  49.71 

8J»t74 

25  58  33.8 

4.760 

6 

6    3  54.77 

3.4758 

27    0  27.3 

9.476 

7 

4  11    7.12 

8.8830 

26    3  15.5 

4.639 

7 

6    6  23.37 

8.4774 

26  57  53.8 

9.649 

8 

4  13  24.87 

8.8986 

26    7  49.3 

4.498 

8 

6    8  52.06 

8.4789 

26  55  10.3 

9.808 

9 

4  15  42.95 

3.3040 

26  12  15.2 

4.366 

9 

6  11  20.84 

3.4803 

26  52  16.8 

3.975  ; 

10 

4  18    1.35 

3.3094 

26  16  a3.2 

4.333 

10 

6  13  49.70 

8.4816 

26  49  13.3 

3.141 

11 

4  20  20.08 

3.3146 

26  20  43.2 

4.098 

11 

6  16  18.63 

8.4897 

26  45  59.9 

3.307 

12 

4  22  39.13 

3.3803 

26  24  45.0 

3.963 

12 

6  18  47.62 

3.4837 

26  42  36.5 

3.474 

13 

4  24  58.50 

8J854 

26  28  38.7 

3.837 

13 

6  21  16.67 

3.4847 

26  39    3.0 

3.641  { 

14 

4  27  18.18 

8.3307 

26  32  24.2 

3.689 

14 

6  23  45.78 

3.4656 

26  35  19.5 

3.808; 

15 

4  29  38.18 

3J359 

26  36    1.4 

3.551 

15 

6  26  14.94 

3.4863 

26  31  26.0 

3.976 

16 

4  31  58.49 

3.3410 

26  39  30.3 

3.413 

16 

6  28  44.14 

8.4869 

26  27  22.4 

4.143 

17 

4  34  19.10 

8.3461 

26  42  50.8 

3J373 

17 

6  31  13.37 

8.4674 

26  23    8.8 

4.310 

18 

4  36  40.02 

8.3511 

26  46    2.9 

3.131 

18 

6  33  42.63 

8.4878 

26  18  45.2 

4.477 

19 

4  39    1.23 

8..'tt60 

26  49    6.5 

9.988 

19 

6  36  11.91 

3.4881 

26  14  11.5 

4.645 

20 

4  41  22.74 

3.3600 

26  52    1.5 

8.845 

20 

6  3d  41.20 
6  41  10.50 
6  43  39.80 
6  46    9.09 

8.4888 

26    9  27.8 

4.813 

21 

4  43  44.54 

8.3657 

26  54  47.9 

9.701 

21 

3.4883 

26    4  34.1 

4J»79 

22 

4  46    6.63 

3.3705 

26  57  25.6 

8J>56 

22 

3.4888 

25  59  30.4 

5.146 

23 

4  48  29.00 

8.3751 

N.26  59  54.6 

8.410 

23 

9.4881 

N.25  54  16.6 

5.313 

THU 

RSDJ 

LY  22. 

SATl 

LJRDJ 

LY  24. 

0 

4  50  51.64 

8..T797 

N.27    2  14.8 

9.863 

0 

6  48  38.37 

9.4879 

N.25  48  52.8 

5.480 

1 

4  53  14.56 

3.3843 

27    4  26.1 

8.115 

1 

6  51    7.64 

9.4876 

25  43  19.0 

5.646 

2 

4  55  37.75 

8.3887 

27    6  28.6 

1.967 

2 

6  53  36.88 

9.4871 

25  37  35.3 

5.818 

3 

4  58    1.20 

3.3930 

27    8  22.2 

1.818 

3 

6  56    6.09 

9.4865 

25  31  41.6 

5.977 

4 

5    0  24.91 

8.3873 

27  10    6.8 

1.667 

4 

6  58  35.26 

9.4859 

25  25  38.0 

6.143 

5 

5    2  48.88 

8.4016 

27  11  42.3 

1.516 

5 

7    1     4.39 

9.4859 

25  19  24.4 

6.309  ; 

6 

5    5  13.10 

8.4057 

27  13    8.7 

r.364 

6 

7    3  33.48 

9.4843 

25  13    0.9 

6.473  ' 

7 

5    7  37.56 

8.4097 

27  14  26.0 

1.811 

7 

7    6    2.51 

9.4833 

25    6  27.6 

6.638 

8 

5  10    2.26 

8.4137 

27  15  34.1 

1.057 

8 

7    8  31.48 

9.4893 

24  59  44.4 

6.803 

9 

5  12  27.20 

8.4176 

27  16  32.9 

0.903 

9 

7  11    0.39 

9.4819 

24  52  51.3 

6.967 

10 

5  14  52.37 

3.4313 

27  17  22.5 

0.749 

10 

7  13  29.23 

9.4800 

24  45  48.4 

7.139 

11 

5  17  17.76 

8.4349 

27  18    2.8 

0.599 

11 

7  15  57.99 

9.4787 

24  38  a5.8 

7.393  , 

12 

5  19  43.36 

3.4385 

27  18  33.7 

0.437 

12 

7  18  26.67 

3.4773 

24  31  13.4 

7.4.'>4  1 

,  13 

5  22    9.18 

8.4331 

27  18  55.2 

0.379 

13 

7  20  55.26 

3.4758 

24  23  41.3 

7.616 

14 

5  24  35.21 

3.4354 

27  19    7.2 

+0.198 

14 

7  23  23.77 

8.4743 

24  15  59.5 

7.777 

15 

5  27    1.43 

3.4387 

27  19    9.8 

-0.036 

15 

7  25  52.18 

3.4736 

24    8    8.1 

7.937 

16 

5  29  27.85 

3.4419 

27  19    2.9 

0.195 

16 

7  28  20.48 

3.4708 

24    0    7.0 

8.097 

17 

5  31  54.46 

8.4451 

27  18  46.4 

0.a'>5 

17 

7  30  48.68 

3.4601 

23  51  56.4 

8.857 

18 

5  34  21.26 

8.4481 

27  18  20.3 

0.515 

18 

7  33  16.77 

3.4678 

23  43  36.2 

8.416! 

19 

5  36  4&23 

8.4500 

27  17  44.6 

0.676 

19 

7  35  44.74 

3.4653 

23  35    6.5 

8.573 

20 

5  39  15.37 

8.4537 

27  16  59.2 

0.837 

20 

7  38  12.59 

8.4638 

23  26  27.4 

8.730 

21 

5  41  42.67 

3.4563 

27  16    4.1 

0.999 

21 

7  40  40.32 

8.4611 

23  17  38.9 

8.887, 

22 

5  44  10.13 

3.4590 

27  14  59.-3 

1.168 

22 

7  43    7.92 

8.4589 

23    8  41.0 

9.043  I 

2:3 

5  46  37.75 

8.4615 

27  13  44.7 

1.384 

23 

7  45  a5.39 

8.4567 

22  59  33.9 

9.106 

24 

5  49    5.51 

3.4638 

N.27  12  20.4 

1.487 

24 

7  48    2.72 

3.4543 

N.22  50  17.5 

o-a^o 

~          ^~ 

■ 

• 

— 

- 

-     —  -—  — -      ■  ■  — 
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GREENWICH  ItfEAN  TIME. 

1 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RiKhtAaoeiuioD. 

Diff. 
for  1  m. 

Declination. 

Dift 
forlm. 

Hour. 

RightAaceDsioD. 

IMff. 
for  1  m. 

Declination. 

• 

Diff. 
forlm. 

SU] 

STDAl 

:  25. 

TUESDAY  27. 

h    m      s 

■ 

O          1           II 

n 

b     m       B 

N 

O           i           »i 

/# 

0 

7  48    2.72 

9.4543 

N.22  50  17.5 

9.350 

0 

9  42  29.43 

9.3103 

N.12  46    0.2 

15J9» 

1 

7  50  29.91 

2.4590 

22  40  51.9 

9.503 

1 

9  44  47.96 

9.3075 

12  30  40.1 

15JT8 

2 

7  52  56.96 

9.4496 

22  31  17.1 

•9.655 

2 

9  47    6.33 

2.3047 

12  15  14.8 

15.463 

3 

7  55  23.86 

9.4471 

22  21  33.3 

9.806 

3 

9  49  24.53 

2.3090 

11  59  44.5 

15.546 

4 

7  57  50.61 

9.4445 

22  11  40.4 

9.957 

4 

9  51  42.57 

2.9993 

11  44    9.3 

15.097 

5 

8    0  17.20 

9.4418 

22    1  38.5 

10.106 

5 

9  54    0.45 

9.9966 

11  28  29.3 

15.706 

6 

8    2  43.63 

9.4399 

21  51  27.7 

10.954 

6 

9  56  18.16 

9.2939 

11  12  44.6 

15.783 

7 

8    5    9.90 

9.4365 

21  41    8.0 

10.401 

7 

9  58  35.72 

2.2914 

10  56  55.3 

15.858 

8 

8    7  36.01 

9.4338 

2]  30  39.6 

10.547 

8 

10    0  53.13 

9.9888 

10  41     1.6 

15JI39 

9 

8  10    1.96 

9.4311 

21  20    2.4 

10.693 

9 

10    3  10.38 

9.2862 

10  25    3.5 

16.003 

10 

8  12  27.74 

9.4282 

21    9  16.5 

10.837 

10 

10    5  27.48 

2.3838 

10    9    1.2 

16.073 

11 

8  14  53.34 

9.4959 

20  58  22.0 

10.979 

11 

10    7  44.44 

2.9815 

9  52  54.7 

16.142 

]2 

8  17  18.77 

2.4923 

20  47  19.0 

11.191 

12 

10  10    1.26 

2.9792 

9  36  44.2 

16.308 

13 

8  19  44.02 

2.4193 

20  36    7.5 

11.269 

13 

10  12  17.94 

9.9768 

9  20  29.8 

16.279 

14 

8  22    9.09 

2.4164 

20  24  47.6 

11.400 

14 

10  14  34.48 

2.2746 

9    4  11.6 

16.334 

15 

8  24  33.99 

2.4134 

20  13  19.5 

11.538 

15 

10  16  50.89 

2.2794 

8  47  49.7 

16.395 

16 

8  26  58.70 

2.4103 

20    1  43.1 

11.675 

16 

10  19    7.17 

2.9702 

8  31  24.2 

16.453 

17 

8  29  23.23 

2.4073 

19  49  58.5 

11.819 

17 

10  21  23.32 

2J2682 

8  14  55.3 

16.509 

18 

8  31  47.58 

2.4042 

19  38    5.7 

11.947 

18 

10  23  39.35 

2.9662 

7  58  23.1 

16.563 

19 

8  34  11.74 

2.4011 

19  26    4.9 

12.079 

19 

10  25  55.26 

9.9642 

7  41  47.7 

16.617 

20 

8  36  35.71 

2JXn9 

19  13  56.2 

12.210 

20 

IX)  28  11.06 

2.9693 

.   7  25    9.1 

16.666 

21 

8  38  59.49 

2.3948 

19    1  39.7 

12.340 

21 

10  30  26.74 

2.9605 

7    8  27.5 

16.717 

22 

8  41  23.08 

2.3916 

18  49  15.4 

12.469 

22 

10  32  42.32 

2.9587 

6  51  43.0 

16.764 

23 

8  43  46.48 
MO 

2.3883 

NDA1 

N.18  36  43.4 

12.697 

23 

10  34  57.79 
WED] 

9.9670 
^ESD 

N.  6  34  55.8 
AY  28. 

16.809 

0 

8  46    9.68 

2.3851 

N.18  24    3.7 

12.724 

0 

10  37  13.16 

2.2553 

N.  6  18    5.9 

!    16.8S3 

1 

8  48  32.69 

2.3819 

18  11  16.5 

12.849 

1 

10  39  28.43 

2.9537 

6    1  13.5 

16.893 

2 

8  50  55.51 

2.3788 

17  58  21.8 

12.979 

2 

10  41  43.61 

2.3522 

5  44  18.7 

16.933 

3 

8  53  18.14 

2.3756 

17  45  19.8 

13.094 

3 

10  43  58.70 

2.9507 

5  27  21.5 

16.979 

4 

8  55  40.58 

2.3723 

17  ;«  10.5 

13.215 

4 

10  46  13.70 

2.2493 

5  10  22.1 

17.007 

5 

8  58    2.8-2 

2.3691 

17  18  54.0 

13.333 

5 

10  48  28.62 

9.9480 

4  53  20.7 

17JI39 

6 

9    0  24.87 

2.3659 

17    5  30.5 

13.4J0 

6 

10  50  43.46 

9.9468 

4  36  17.4 

njm 

7 

9    2  46.73 

2.3627 

16  52    0.0 

13.567 

7 

10  52  58.23 

9.9456 

4  19  12.3 

17.100 

8 

9    5    8.39 

2.3594 

16  38  22.5 

13.689 

8 

10  55  12.93 

9.9444 

4    2    5.4 

17.128 

9 

9    7  29.86 

2.3562 

16  24  38.1 

13.796 

9 

10  57  27.56 

9.9433 

3  44  5a9 

17.154 

10 

9    9  51.14 

2.3531 

16  10  47.0 

13.907 

10 

10  59  42.13 

9.9494 

3  27  46.9 

17.177 

11 

9  12  12.*2:3 

2.3498 

15  56  49.3 

14.016 

11 

11     1  56.65 

9JM15 

3  10  35.6 

17.199 

12 

9  14  33.12 

9.3466 

15  42  45.1 

14.124 

12 

11    4  11.1] 

9.9406 

2  53  23.0 

17.919 

13 

9  16  53.8^> 

2.3435 

15  28  34.4 

14.231 

13 

11     6  25.52 

9.9398 

2  36    9.3 

17Ja37, 

14 

9  19  14.34 

2.3404 

15  14  17.4 

14.336 

14 

11     8  39.89 

9.9391 

2  18  54.6 

17.353 

15 

9  21  34  .()7 

2.3373 

14  59  54.1 

14.439 

15 

11  10  54.21 

9.9384 

2    1  39.0 

17.267  ' 

16 

9  23  54.81 

2.3342 

14  45  24.7 

14.541 

16 

11  13    8.50 

9.9379 

1  44  22.6 

17.978 

17 

9  26  14.77 

2.3312 

14  30  49.2 

14.641 

17 

11  15  22.76 

9.9374 

1  27    5.6 

I7.9B8 

18 

9  28  34.55 

2.3281 

14  16    7.8 

14.739 

18 

11  17  36.99 

9.3369 

1    9  48.1 

17.996' 

19 

9  30  54.14 

2.3250 

14     1  20.5 

14.836 

19 

11  19  51.19 

9.9366 

0  52  30.1 

17.302 

20 

9  33  13.55 

2.3^1 

13  46  27.5 

14.930 

20 

11  22    5.:38 

9.9363 

0  35  11.8 

17.306 

21 

9  35  32.79 

2.3192 

13  31  28.9 

15.023 

21 

11  24  19.55 

9.9361 

0  17  53.4 

17J07 

22 

9  ;}7  51.85 

9.3162 

13  16  24.7 

15.115 

22 

11  26  33.71 

9.9359 

N.  0    0  34.9 

173» 

23 

9  40  10.73 

9.3139 

13    1  15.1 

15.204 

23 

11  28  47.86 

9.9358 

S.  0  16  43.6 

17J07 

24 

9  42  29.4.3 

9.3103 

N.12  46    0.2 

15.292 

24 

11  31     2.01 

9.9358 

S.   0  34  .  1.9 

17.303 

- —  -  — 

-^  -  — —  -  - 

—  - 

" —              ~ 

— 

—       -      - 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  AfiOENSION  AND  DECLINATION. 

Hour. 

Bight  Aaoension. 

Dlff. 
forlm. 

Declination. 

Dlff. 
forlm. 

Hoar. 

Bight  Ascension. 

forlm. 

Declination. 

Diff. 
for  1  m. 

THU 

RSD^ 

iY  29. 

• 

SATURDAY  31. 

b    m      g 

8 

O         t         u 

// 

h    m      g 

s 

O          /          // 

II 

0 

11  31    2.01 

^9.2358 

S.  0  34    1.9 

17.303 

0 

13  19  40.26 

9.3147 

8.13  43  37.7 

14.887 

1 

11  33  16.16 

9.831)9 

0  51  19.9 

17.997 

1 

13  21  59.23 

2.3177 

13  58  28.1 

14.793 

2 

11  35  30.32 

9.S361 

1    8  37.5 

17.988 

2 

13  24  18.39 

2.3908 

14  13  12.8 

14.697 

3 

11  37  44.49 

9.9Mn 

1  25  54.5 

17.278 

3 

13  26  37.73 

9.3938 

14  27  51.7 

14.599 

4 

11  39  58.68 

2.9367 

1  43  10.9 

17.967 

4 

13  28  57.25 

9J)9R9 

14  42  24.7 

14.500 

5 

11  42  12.89 

9.9370 

2    0  26.6 

17.954 

5 

13  31  16.96 

9.3301 

14  56  51.7 

14.399 

6 

11  44  27.12 

9.3374 

2  17  41.4 

17.938 

6 

13  33  36.86 

9J)339 

15  11  12.6 

14.997 

7 

11  46  41.38 

2.9379 

2  34  55.2 

17.991 

7 

13  35  56.95 

9.3364 

15  25  27.3 

14.193 

8 

11  48  55.67 

2.9985 

2  52    7.9 

17.901 

8 

13  38  17.23 

9.3397 

15  39  35.8 

14.088 

9 

11  51  10.00 

9.9399 

3    9  19.3 

17.179 

9 

13  40  37.71 

9.3499 

15  53  37.9 

13.981 

10 

11  53  24.37 

9.3398 

3  26  29.4 

17.156 

10 

13  42  58.38 

9.3469 

16    7  33.5 

13.873 

11 

11  55  38.78 

9.S406 

3  43  38.0 

17.131 

11 

13  45  19.25 

9.3495 

16  21  22.6 

13.763 

12 

11  57  53.24 

9.9414 

4    0  45.1 

17.104 

12 

13  47  40.32 

2.3598 

16  35    5.1 

13.659 

13 

12    0    7.75 

9.9433 

4  17  50.5 

17.075 

13 

13  50    1.59 

9.3569 

16  48  40.8 

13.538 

14 

12    2  22.32 

9.9434 

4  34  54.1 

17.043 

14 

13  52  23.06 

9.3595 

17    2    9.7 

13.494 

15 

12    4  36.96 

9J9445 

4  51  55.7 

17.010 

15 

13  54  44.73 

9.3698 

17  15  31.7 

13.308 

16 

12    6  51.66 

9.9457 

5    8  55.3 

16.975 

16 

13  57    6.60 

9.3669 

17  28  46.7 

13.191 

17 

12    9    a44 

9.2469 

5  25  52.7 

16.938 

17 

13  59  28.68 

9.3697 

17  41  54.6 

13.079 

18 

12  11  21.29 

9.9489 

5  42  47.9 

16.900 

18 

14    1  50.96 

2.3730 

17  54  55.3 

19.959 

19 

12  13  36.22 

9.9496 

5  59  40.7 

16.859 

19 

14    4  13.44 

9.3764 

18    7  48.8 

19.830 

20 

12  15  51.23 

9.9^09 

6  16  31.0 

16.817 

20 

14    6  36.13 

9.3798 

18  20  34.9 

19.707 

21 

12  18    6.33 

9.9594 

6  as  18.7 

16.779 

21 

14    8  59.02 

9.3839 

18  33  13.6 

19.583 

22 

12  20  21.52 

9.9539 

6  50    3.7 

16.726 

22 

14  11  22.12 

9.3867 

18  45  44.8 

12.457 

23 

12  22  36.80 

9.9555 

S.  7    6  45.8 

16.677 

23 

14  13  45.42 

9.3901 

S.  18  58    8.4 

19.330 

FR 

IDAl 

:  30. 

SUNDAY, 

SEP' 

rEMBER  1 

• 

0 

1 

12  24  52.18 
12  27    7.66 

9.9579 

S.  7  23  25.0 
7  40    1.1 

16.627 

0 

1    14  16    8.93 

9.3935 

1 S.  19  10  24.4 

19.909 

9.9589 

16.576 

2 

12  29  23.25 

9.9608 

7  56  34.1 

16.522 

3 

12  31  38.95 

9.9697 

8  13    3.8 

16.467 

4 

12  33  54.77 

9.9646 

8  29  30.1 

16.409 

5 

12  36  10.70 

9.9665 

8  45  52.9 

16.350 

PHASES 

OF  T 

HE  MOON. 

6 

12  38  26.75 

2.9686 

9    2  12.1 

16.989 

7 

8 

12  40  42.93 
12  42  59.24 

9.9707 
9.2798 

9  18  27.6 
9  34  39.2 

16.996 
16.161 

■ 

J          «_       ^^ 

9 
10 

12  45  15.67 
12  47  32.24 

9.2750 
9.2773 

9  50  46.9 
10    6  50.5 

16.004 
16.026 

3)   First  Qua 

rter, . 

d      n     23 

.    5     1  19 

.3 

11 

12  49  48.95 

9.9797 

10  22  50.0 

15.957 

0   Full  Moor 

I,.     . 

.  12  12  16 

.1 

12 

12  52    5.81 

9.28% 

10  38  45.3 

15.885 

C  TiRflt  Quai 

•ter, . 

.  20  16    7 

.8 

13 

12  54  22.81 

2.2846 

10  54  36.2 

15.811 

#   New  Moo 

n,     . 

.  27  17  59 

.4 

14 

12  56  :i9.96 
12  58  67.26 

9.2871 

H  10  22.6 

15.735 

15 

2.2897 

11  26    4.4 

15.658 

• 

16 

13     1  14.72 

9.2992 

11  41  41.5 

15.579 

• 

d      1i 

17 

13    3  32.aS 

2.2948 

11  57  13.9 

15.498 

C  Apogee,, 
a  Perigee,. 

%     , 

•     •    16  14 

.9 

18 
19 

13    5  50.10 
13    8    8.04 

2.2976 
2.3003 

12  12  41.3 
12  28    3.7 

15.415 
15.339 

«     • 

.     .   28  21 

.4 

20 

13  10  26.14 

2.3031 

12  43  21.1 

15.247 

• 

21 

13  12  44.41 

2.3059 

12  58  33.3 

15.159 

22 

13  15    2.85 

9.3088 

13  13  40.2 

15.070 

23 

13  17  21.47 

9.3117 

13  28  41.7 

14.979 

24 

13  19  40.26 

9.3147 

S.  13  43  37.7 

14.887 

«  -- 
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• 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

la 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

05 

and 

Noon. 

of 

IIP>. 

of 

\l^ 

of 

Kh. 

of 

1 

Poaition. 

• 

Biff. 

■ 

Diff. 

Biff. 

Biff. 

Sun 

W. 

0     /    /' 
35  30  11 

9416 

0       /     // 

37  13  23 

9416 

38  56  32 

9499 

Off 

40  39  36 

t 
9495 

Antares 

E. 

83  25  :26 

9135 

81  35    5 

9197 

79  44  47 

9130 

77  54  33 

9133 

2 

Sun 

W. 

49  13  30 

9449 

50  55  55 

9456 

52  38  11 

9469 

54  20  18 

9469 

Antares 

E. 

68  44  51 

9156 

66  55  17 

9161 

65    5  51 

9168 

63  16  35 

S174 

3 

Sun 

W. 

62  48  15 

9509 

64  29  16 

2518 

66  10    4 

9537 

67  50  40 

9537 

Antares 

E. 

54  12  51 

9913 

52  24  41 

9990 

50  36  43 

9999 

48  48  58 

9338  1 

Jupiter 

E. 

107  16  59 

9174 

105  27  53 

9183 

103  38  59 

9191 

101  50  18 

9900 

4 

Sun 

W. 

76  10  15 

9587 

77  49  28 

9598 

79  28  26 

9606 

81    7  10 

9619 

Antares 

W. 

39  53  37 

9985 

38    7  15 

9994 

36  21    7 

9304 

34  35  14 

8315 

Jupiter 
a  AquilflB 

E. 

92  50  16 

9947 

91    2  58 

9956 

89  15  54 

9966 

87  29    5 

9977 

E. 

94  16    0 

9930 

92  44  19 

9937 

91  12  47 

9946 

89  41  26 

9966 

[ 

5 

Sun 

W. 

89  17    7 

9674 

90  54  22 

9685 

92  31  22 

9697 

94    8    6 

1 
9708 

Spica 

W. 

20  13  45 

9408 

21  57    8 

9413 

23  40  24 

9419 

25  23  32 

2496 

Antares 

E. 

25  49  32 

9366 

24    5    9 

9376 

22  21    0 

9387 

20  37    6 

9398 

Jupiter 
a  Aquileo 

E. 

78  38  43 

9397 

76  53  2;) 

9338 

75    8  19 

9348 

73  23  30 

9359  , 

E. 

82    8  26 

3095 

80  38  44 

3049 

79    9  23 

3060 

77  40  25 

3079 

6 

Sun 

W. 

102    8    4 

9764 

103  43  19 

9775 

105  18  19 

9786 

106  53    5 

9798 

Spica 

W. 

33  56  33 

9466 

35  38  34 

•9475 

37  20  22 

9485 

39    1  57 

94M 

Jupiter 
a  AquileB 

E. 

64  43  10 

9411 

62  59  51 

9491 

61  16  46 

9431 

59  33  56 

9449  ' 

E. 

70  21  58 

3196 

68  55  44 

3994 

67  30    3 

3954 

66    4  58 

3985 

Fomalhaut 

E. 

93  50  20 

9801 

92  15  54 

381] 

90  41  41 

9891 

89    7  41 

9839  ' 

7 

Sun 

W. 

114  43  18 

9859 

116  16  39 

9863 

117  49  45 

9874 

119  22  37 

9684 

Spica 

W. 

47  26  35 

9541 

49    6  51 

9551 

50  46  54 

9560 

52  26  44 

9569 

Jupiter 

E. 

51    3  23 

9499 

49  21  58 

9509 

47  40  48 

9519 

45  59  52 

9599  i 

a  Aquileo 

E. 

59    9  21 

3474 

57  48  28 

3519 

56  28  25 

3568 

55    9  16 

3890 

Fomalhaut 

E. 

81  21  21 

9803 

79  48  53 

9907 

78  16  43 

9999 

76  44  52 

9936 

a  Pegasi 

E. 

103    3  47 

9713 

101  27  24 

9790 

99  51  11 

9799 

98  15    9 

9738 

8 

Sun 

W. 

127    3  38 

9936 

128  35  11 

9946 

130    6  31 

9957 

131  37  38 

9967  t 

Spica 

W. 

60  42  40 

9616 

62  21  13 

9696 

63  59  a3 

9635 

65  37  41 

9644  1 

Antares 

W. 

14  49    2 

9610 

16  27  44 

9619 

18    6  13 

9639 

19  44  29 

9638 

Jupiter 

E. 

37  38  33 

9571 

35  58  58 

9580 

34  19  35 

9589 

32  40  25 

9599 

Fomalhaut 

e; 

69  10  32 

3099 

67  40  46 

3040 

66  11  23 

3060 

64  42  25 

3089  ; 

a  Pegasi 

E. 

90  17  53 

9783 

88  43    3 

9799 

87    8  25 

9601 

85  33  59 

9811  ! 

Satuiii 

E. 

99  16  19 

9694 

97  37  5() 

9633 

95  59  46 

9649 

94  21  48 

9659 

9 

Spica 

VV. 

73  45  15 

9689 

75  22  10 

9698 

76  58  53 

9707 

78  35  24 

9716 

Antares 

W. 

27  52  44 

9683 

29  29  47 

9699 

31    6  37 

9701 

32  43  15 

9710 

Fomalhaut 

E. 

57  24  30 

3906 

55  58  28 

3935 

54  33    0 

3966 

53    8    9 

3300  , 

a  Pegasi 

E. 

77  45  14 

9866 

76  12  12 

9877 

74  39  24 

9889 

7:3    6  51 

9901   ' 

Saturn 

E. 

86  15    4 

9697 

84  38  20 

9706 

83    1  48 

9714 

81  25  27 

9793 

10 

Spica 

W. 

86  35    4 

9759 

88  10  26 

9768 

89  45  36 

9776 

91  20  35 

9784 

Aittares 

W. 

40  43  32 

9753 

42  19    1 

9763 

43  54  18 

9771 

45  29  24 

9779  ; 

Fomalhaut 

E. 

46  14  29 

3506 

44  54  12 

3558 

43  34  52 

3614 

42  16  33 

3677  , 

a  Pegasi 

E. 

65  28    8 

9967 

63  57  14 

9981 

62  26  38 

9997 

60  56  21 

3019 

Saturn 

E. 

73  26  44 

9769 

71  51  35 

9<78 

70  16  38 

9787 

68  41  53 

9796  ' 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

h 
H 

i^ 

1 

Stor's  Name 
Position. 

Mill  night. 

P.L. 

of 
Diff. 

XVh. 

P.L. 

of 
Diff. 

XVII|i». 

P.L. 

of 
Diff. 

XXIh. 

P.L. 

of 

Diff. 

Sun 

W. 

O            /        «» 

42  22  35 

9420 

O          /        // 

44    5  29 

943S 

O           /        /» 

45  48  16 

9438 

O           /        It 

47  30  57 

9443 

Autares 

E. 

76    4  24 

2137 

74  14  21 

9141 

72  24  24 

9145 

70  34  34 

9150 

2 

Suw 

W. 

56    2  15 

9476 

57  44    2 

9484 

59  25  38 

9499 

61     7    2 

9500 

Autares 

E. 

61  27  28 

9181 

59  38  32 

9188 

57  49  47 

9106 

56    1  13 

9904  ; 

3 

Son 

W. 

69  31    2 

9546 

71  11  11 

9556 

72  51    6 

9566 

74  30  48 

9577 

An  tares 

E. 

47    1  27 

9947 

45  14    9 

9956 

43  27    4 

9965 

41  40  13 

9975 

1 

Jupiter 

E. 

100    1  50 

9900 

98  13  36 

9918 

96  25  35 

!«J97 

94  37  48 

9937 

4 

Sun 

W. 

82  45  39 

oeao 

84  23  53 

9640 

86    1  53 

9659 

87  39  38 

9663 

Autares 

W. 

32  49  36 

9(^ 

31    4  13 

9335 

29  19    4 

9345 

27  34  10 

9356 

Jupiter 
a  Aquilse 

E. 

85  42  31 

9987 

83  56  12 

9S97 

82  10    8 

9307 

80  24  18 

9317 

E. 

88  10  18 

9968 

86  39  25 

9081 

85    8  48 

9904 

83  38  28 

3000 

5 

Sun 

W. 

95  44  35 

9719 

97  20  4i» 

9730 

98  56  49 

9741 

100  32  34 

9753 

Spica 

W. 

27    6  30 

9433 

28  49  18 

9441 

30  31  55 

9449 

32  14  20 

94.^8 

Autares 

E. 

18  53  26 

9408 

17  10    5 

9418 

15  26  56 

9490 

13  44    3 

9439 

Ju|)iter 

E. 

71  38  »> 

9360 

69  54  37 

9380 

68  10  a3 

9300 

66  26  44 

9401 

a  Aquilee 

E. 

76  11  50 

3100 

74  43  40 

3ri9 

73  15  57 

3146 

71  48  43 

3170 

6 

Sun 

W. 

108  27  36 

9808 

110    1  53 

9890 

111  35  55 

9831 

113    9  43 

s;84i 

I 

Spica 

W. 

40  43  19 

9503 

42  24  28 

9519 

44    5  24 

9599 

45  46    6 

9539 

i 

Jupiter 

E. 

57  51  21 

9459 

56    9    0 

9469 

54  26  54 

9479 

52  45    2 

9489 

a  Aquilie 

E, 

64  40  29 

3319 

63  16  39 

3353 

61  53  29 

3301 

60  31    2 

3431   1 

Fouiallmut 

E. 

87  33  55 

9844 

86    0  24 

9855 

84  27    7 

9867 

82  54    6 

9880 

7 

Sun 

W. 

120  55  16 

9606 

122  27  41 

9006 

123  59  53 

9016 

125  31  52 

9096 

Spica 

W. 

54    6  21 

2579 

55  45  45 

9588 

57  24  56 

9598 

59    3  54 

9607 

Jupiter 

E. 

44  19    9 

9539 

42  38  40 

9541 

40  58  24 

9551 

39  18  22 

9561 

a  Aquilfe 

E. 

53  51    3 

3677 

52  33  51 

3737 

51  17  43 

3809 

50    2  43 

3879 

Foinalliaut 

E. 

75 '13  19 

3959 

73  42    (\ 

9068 

72  11  13 

9065 

70  40  41 

3003   ' 

a  Pegasi 

E. 

96  39  19 

9746 

95    3  40 

9754 

93  28  12 

9763 

91  52  56 

9773 

8 

Sun 

W. 

133    8  32 

9977 

134  39  13 

9087 

136    9  42 

9907 

137  39  59 

3007 

Spica 

W. 

67  15  36 

9653 

68  53  19 

9669 

70  30  50 

9679 

72    8    8 

9680 

Antares 

W. 

21  22  33 

9647 

23    0  24 

9656 

24  38    3 

9665 

26  15  30 

9675 

Jupiter 

E. 

31     1  28 

9608 

29  22  44 

9617 

27  44  12 

9696 

26    5  53 

9635 

Fotnalhaut 

E. 

63  13  53 

3104 

61  45  48 

3198 

60  18  12 

3159 

.58  51    5 

3178 

a  Pegasi 

E. 

83  59  46 

9893 

«2  25  47 

9833 

80  52    2 

9844 

79  18  31 

9ft'>5 

Saturn 

E. 

92  44    3 

9660 

91    6  30 

9660 

89  29    9 

9678 

87  52    0 

9688 

9 

Spica 

W. 

80  11  43 

9794 

81  47  51 

9733 

83  23  47 

9749 

84  59  31 

9750 

Antares 

W. 

34  19  42 

9719 

35  55  57 

9798 

37  32    0 

9736 

39    7  52 

9745   1 

Fomalhaut 

E. 

51  43  57 

3336 

50  20  27 

3373 

48  57  40 

3414 

47  35  39 

3459 

IX  Pegasi 

E. 

71  34  34 

9914 

70    2  33 

9997 

68  30  48 

9040 

66  59  20 

9953 

Saturn 

E. 

79  49  18 

9739 

78  13  21 

9749 

76  37  37 

9751 

75    2    5 

9760 

10 

Spica 

W. 

92  55  24 

9799 

94  30    2 

9801 

96    4  29 

9810 

97  38  44 

9818 

Antares 

W. 

47    4  20 

9788 

48  39    4 

9795 

50  13  38 

9804 

51  48    1 

9819 

Fomalhaut 

E. 

40  59  21 

3745 

39  43  21 

3819 

38  28  38 

3901 

37  15  19 

3909 

a  Pegasi 

E. 

59  26  23 

3098 

57  56  45 

3045 

56  27  28 

3063 

54  58  33 

3081 

Saturn 

E. 

67    7  20 

9805 

65  32  58 

9814 

63  58  48 

9893 

62  24  50 

$>639 
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....                              ,  .                            -     .                                                                                      .                    -  1 

LUNAB  DISTANCES. 

« 

Star's  Name 

P.L 

P.L. 

P.L. 

P.L. 

11 

and 

N<»on. 

of 

IIP»» 

of 

Vlh. 

of 

IXJ». 

of 

Podtioii. 

Diff. 

Diff. 

Diff. 

Diff: 

Spica 

W. 

Oil' 

99  12  48 

9896 

100  46  42 

9835 

102  20  25 

9849 

103  53  58 

1 

1 

9661 

Antares 

W. 

53  22  13 

9891 

54  56  14 

9898 

56  30    5 

9837 

58    3  45 

9845 

a  Pegasi 

E. 

53  30    0 

3J0I 

52    1  51 

3191 

50  34    7 

3143 

49    6  49 

3165 

Satui-n 

E. 

60  51    4 

9849 

59  17  30 

9851 

57  44    8 

9860 

56  10  58 

9870 

a  Arietis 

E. 

94  40  51 

9835 

93    7    9 

3844 

91  33  38 

9859 

90    0  17 

9859 

la 

Antares 

W. 

65  49  30 

9884 

67  22    9 

9899 

68  54  38 

9900 

70  26  57 

2907  1 

aPegut 

E. 

41  57  45 

3306 

40  33  40 

3341 

39  10  16 

3379 

37  47  36 

3491 

Saturn 

E. 

48  28  14 

9919 

46  56  19 

9999 

45  24  37 

9939 

43  53    8 

9950  1 

a  Arietis 

E. 

82  16    6 

9899 

80  43  46 

9908 

79  11  37 

9916 

77  39  38 

9W3  < 

13 

Antares 

W. 

78    6  10 

9944 

79  37  33 

9951 

81    8  47 

9968 

82  39  52 

9965  , 

Jupiter 

W. 

26  14  11 

9905 

27  46  24 

9919 

29  18  27 

9919 

30  50  22 

99961 

Saturn 

E. 

36  19  13 

3009 

34  49  12 

3099 

33  19  27 

3037 

31  50    0 

9059 

a  Ai'ietis 

E. 

70    2    7 

9961 

68  31    5 

9969 

67    0  13 

9976 

65  29  30 

9983  1 

Aldebaraii 

E. 

102    6  33 

3018 

100  36  42 

3093 

99    6  58 

3030 

97  37  22 

1 

3036 

14 

Antares 

W. 

90  13  14 

9997 

91  43  31 

3003 

93  13  40 

3009 

94  43  42 

9015 

a  AquilsB 

W. 

45    9  32 

4501 

46  13  23 

4431 

47  18  16 

4369 

48  24    5 

4311   1 

Jupiter 

W. 

38  27  51 

9958 

39  58  57 

9964 

41  29  55 

9909 

43    0  46 

9975  ' 

a  Arietis 

E. 

57  58    8 

3018 

56  28  18 

3095 

54  58  36 

3031 

53  29    2 

3038  i 

Aidebaran 

E. 

90  11  18 

3067 

88  42  28 

3orj 

87  13  46 

3079 

85  45  11 

3085 

15 

Antnres 

W. 

102  12  10 

3039 

103  41  34 

3044 

105  10  52 

3048 

106  40    5 

3058 

a  Aquileo 

W. 

54    4  50 

4093 

55  15    7 

4060 

56  25  48 

4030 

57  36  58 

4009 

Jupiter 
a  Arietis 

W. 

50  33  20 

3001 

52    3  32 

3005 

53  33  39 

3009 

55    3  40 

3013 

E. 

46    3  11 

3069 

44  34  24 

3075 

43    5  44 

3081 

41  37  11 

3087 

Aldebarau 

E. 

78  24    1 

3113 

76  56    7 

3119 

75  28  20 

3194 

74    0  39 

3199 

16 

a  AquilflB 

W. 

63  39    7 

3891 

64  52  36 

3873 

66    6  23 

3856 

67  20  27 

3841 

Jupiter 

W. 

62  32  40 

3099 

64    2  17 

3031 

65  31  51 

3034 

67    1  22 

3036 

Fornalhaut 

W. 

38  29  30 

4099 

39  39  39 

4039 

40  50"  47 

3978 

42    2  48 

3999 

a  Arietis 

E. 

34  16  17 

3117 

32  48  28 

3194 

31  20  47 

3130 

29  53  14 

3137 

Aldelmran 

E. 

66  43  44 

3159 

65  16  37 

3157 

63  49  36 

3161 

62  22  40 

3165 

Pollux 

E. 

108  54  ^ 

3084 

107  26  15 

3086 

105  57  48 

3088 

104  29  24 

3090 

17 

Jupiter 
a  Aquilie 

W. 

74  28  32 

3039 

75  57  56 

3039 

77  27  21 

3039 

78  56  46 

3037 

W. 

73  34  21 

3780 

74  49  44 

3769 

76    5  18 

3760 

77  21    2 

3750 

Fornalhaut 

W. 

48  13  56 

3741 

49  30    0 

3719 

50  46  34 

3685 

52    3  37 

9661 

a  Pegasi 

W. 

26    334 

4190 

27  13  le 

4091 

28  24  a5 

3934 

29  37  20 

3857 

AldetMiran 

E. 

55    9  11 

3184 

53  42  43 

3188 

52  16  19 

3199 

50  50    0 

3195 

Pollux 

E. 

97    7  43 

3099 

95  39  24 

3091 

94  11     4 

3091 

92  42  44 

3090 

Venus 

E. 

102  43  57 

3544 

101  24  21 

3544 

100    4  45 

3543 

98  45    8 

3549 

Sun 

E. 

-130  26  41 

3446 

129    5  16 

3445 

127  43  50 

3445 

126  22  24 

3443 

18 

Jupiter 

W. 

86  24  23 

3096 

87  54    3 

3099 

89  23  48 

3019 

90  53  37 

3015 

a  AquilfiB 

W, 

83  41  56 

3719 

84  58  30 

3706 

86  15  11 

3700 

87  31  58 

3694 

Fornalhaut 

W. 

58  35    4 

3555 

59  54  28 

3536 

61  14  12 

3519 

62  34  15 

3509 

a  Pegasi 

W. 

35  57  55 

3591 

37  16  39 

3553 

38  36    5 

3517 

39  56  10 

3486  ' 

Saturn 

W. 

24  51  31 

3195 

26  17  46 

3177 

27  44  23 

3160 

29  11  20 

3144  1 

Aldebaran 

E. 

43  39  34 

3917 

42  13  45 

3993 

40  48    3 

3999 

39  22  28 

3996 

Pollux 

E. 

85  20  31 

3078 

83  51  55 

3075 

82  23  15 

3079 

80  54  31 

3067  1 

Venus 

E. 

92    6  32 

3598 

90  46  39 

3595 

89  26  42 

3590 

88    6  40 

3515 

XVI. 
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LUNAR  DISTANCES. 

14 

SUr'8  Name 

P.L. 

P.L 

P.L. 

P.L. 

r^l 

and 

Midnight. 

of 

XVh. 

of 

XVIIPi. 

of 

XXlh. 

of 

11 

Position. 

C7 

Diff. 

Diff. 

Diff. 

Diff 

Spica 

W. 

105  27'  20 

S850 

107    0  32 

8867 

108  33  33 

8875 

0       /      /> 

110    6  24 

9883 

1 

Antares 

W. 

59  37  14 

98M 

61  10  3:3 

886J 

62  43  42 

3869 

64  16  41 

9876 

a  Pegasi 

Vs. 

47  39  58 

3190 

46  13  37 

3315 

44  47  46 

3943 

43  22  28 

3373 

1 

Satui'n 

E. 

54  38    1 

3880 

573    5  16 

8889 

51  32  43 

3898 

50    0  22 

8909 

a  Arietis 

R 

88  27    6 

3868 

86  54    6 

8876 

85  21  16 

8883 

83  48  36 

3891 

12 

An  tares 

W. 

71  59    7 

8915 

73  31    7 

3983 

75    2  57 

9930 

76  34  38 

8937 

a  Pegasi 

E. 

36  25  43 

3468 

35    4  43 

3519 

33  44  40 

3576 

32  25  40 

3639 

Saturn 

F.. 

42  21  52 

8961 

40  50  50 

9973 

39  20    3 

9984 

37  49  30 

9997 

a  Arietis 

E. 

76    7  4« 

S93J 

74  36    8 

3939 

73    4  88 

8946 

71  33  18 

9954 

13 

Antares 

W. 

84  10  49 

8971 

85  41  38 

9978 

87  12  18 

9985 

88  42  50 

9991 

Jupiter 

W. 

32  22    8 

8938 

a3  53  46 

8939 

35  25  16 

3945 

36  56  38 

9959  ' 

Saturn 

E. 

30  20  52 

3069 

28  52    4 

3087 

27  23  39 

3107 

25  55  38 

3199 

a  Arietis 

E. 

63  58  56 

8990 

62  28  31 

8997 

60  58  15 

3004 

59  28    7 

3011 

Aldebaran 

E. 

96    7  54 

3043 

94  38  34 

3048 

93    9  21 

3055 

91  40  16 

3060 

14 

Antares 

W. 

96  13  36 

3080 

#7  43  24 

3096 

99  13    5 

3030 

100  42  40 

3034 

a  AquilflB 

W. 

49  30  47 

4860 

50  38  17 

4313 

51  46  31 

4169 

52  55  26 

4130 

Jupiter 

W. 

44  31  30 

8981 

46    2    7 

8985 

47  32  38 

9991 

49    3    2 

9096 

a  Arietis 

E. 

51  59  36 

3044 

50  30  18 

3051 

49    1    8 

3057 

47  32    6 

3063  i 

Aldebaran 

E. 

84  16  43 

3091 

82  48  22 

3096 

81  20    8 

3109 

79  52    1 

3108  ' 

15 

Antares 

W. 

108    9  13 

3056 

109  38  17 

3060 

111    7  16 

3063 

112  36  11 

3066  \ 

a  AquilsB 

W. 

58  48  36 

3976 

60    0  39 

3953 

61  13    6 

3989 

62  25  56 

3909  i 

Jupiter 

W. 

56  33  37 

3017 

58    3  29 

3080 

59  33  17 

3084 

61    3    0 

3096 

n  Arietis 

E, 

40    8  46 

3093 

38  40  28 

3099 

37  12  17 

3105 

35  44  13 

3111   , 

Aldebaran 

E. 

72  33    5 

3133 

71    5  36 

3138 

69  38  13 

3143 

68  10  56 

3148 

16 

a  Aquileo 

W. 

68  34  47 

3897 

69  49  21 

3814 

71    4    9 

3808 

72  19    9 

3791 

Jupiter 

W. 

68  30  50 

3037 

70    0  17 

3038 

71  29  43 

3039 

72  59    8 

3039   ' 

Fomalhaut 

W 

43  15  38 

3885 

44  29  13 

3844 

45  43  30 

3807 

46  58  25 

3773 

a  Arietis 

E. 

28  25  49 

3144 

26  58  33 

3153 

25  31  28 

3163 

24    4  34 

3174 

Aldebaran 

E, 

60  55  49 

3109 

59  29    3 

3173 

58    2  21 

3177 

56  35  44 

3180 

Pollux 

E. 

103    1    2 

3091 

101  32  41 

3091 

100    4  21 

3099 

98  36    2 

3099 

17 

Jupiter 

W. 

80  26  13 

3035 

81  55  42 

3034 

83  25  13 

3039 

84  54  46 

3099 

a  Aquilse 

W. 

78  36  56 

3749 

79  52  59 

3734 

81    9  10 

3797 

82  25  29 

3719 

Fomalhaut 

W. 

53  21    6 

3636 

54  39    1 

3614 

55  57  20 

3594 

57  16     1 

3574 

a  Pegasi 

W. 

30  51  23 

3791 

32    6  35 

3733 

33  22  48 

3680 

34  39  56 

3633 

Aldebaran 

E. 

49  23  45 

3190 

47  57  35 

3903 

46  31  29 

3906 

45    5  29 

3913 

Pollux 

E. 

91  14  22 

3088 

89  45  58 

3087 

88  17  32 

3084 

86  49    3 

3089 

Venus 

E. 

97  25  30 

3540 

96    5  50 

3537 

94  46    7 

3535 

93  26  21 

3539 

Sun 

E. 

125    0  56 

3443 

123  39  27 

3439 

122  17  55 

• 

3437 

« 

120  56  20 

3434 

18 

Jupiter 

W. 

92  23  31 

3010 

93  53  31 

3005 

95  23  38 

3000 

96  53  51 

1 
9993  ; 

a  Aquilie 

W. 

88  48  51 

3689 

90    5  50 

3683 

91  22  55 

3678 

92  40    5 

3674 

Fomallinut 

W. 

63  54  36 

3487 

65  15  15 

3471 

66  36  11 

3455 

67  57  25 

3441 

a  Pegasi 

W. 

41  16  50 

3456 

42  38    3 

3498 

43  59  48 

3408 

45  22    2 

3378 

Saturn 

W. 

30  38  36 

3130 

32    6    9 

3116 

3:3  33  59 

3104 

35    2    4 

3001 

.  xldebaran 

E. 

37  57    1 

3343 

36  31  43 

3353 

35    6  36 

-3864 

33  41  42 

3976 

Pollux 

E. 

79  25  41 

3009 

77  56  45 

3057 

76  27  43 

3058 

74  58  35 

3046 

! 

1 

1 

Venus 

E. 

86  46  32 

3510 

85  26  19 

3504 

84    5  59 

3497 

82  45  32 

3491 
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LUNAR  DISTANCES. 

1 

Day  of  the 
Month. 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

nih. 

of 

Vlh. 

of 

1X*»- 

of 

Position. 

Diff. 

Diff. 

Diff. 

Diff. 

18 

Sun 

E. 

O           /        fl 

119  34  42 

3431 

O           /        /' 

118  13    0 

3497 

116  51  14 

3493 

o       #      #• 

115  29  23 

1 
3416  , 

1 

K) 

Jupiter 

W. 

98  24  12 

S987 

99  54  41 

9981 

101  25  18 

Him 

102  56    5 

9965   ! 

FomaJhaut 

W. 

69  18  55 

3496 

70  40  42 

3419 

72    2  45 

3398 

73  25    4 

3384  I 

a  Pegasi 

W. 

46  44  44 

33&5 

48    7  52 

3339 

49  31  26 

3311 

50  55  25 

3991   ; 

Saturn 

W. 

36  30  24 

3079 

37  58  59 

3068 

39  27  48 

3056 

40  56  52 

3043  ; 

Pollux 

E. 

73  29  19 

3040 

71  59  56 

3033 

70  30  24 

3096 

69    0  43 

3018  ! 

Venus 

E. 

81  24  58 

3483 

80    4  15 

3476 

78  43  24 

3468 

77  22  24 

3450  • 

1 

Sun 

E. 

108  38  38 

3387 

107  16    7 

3379 

105  53  27 

3379 

104  30  38 

3364 

20 

Fomalhaut 

W. 

80  20  34 

3317 

81  44  26 

3303 

83    8  34 

3990 

84  32  57 

3976 

a  Pegasi 

W. 

58    1    4 

3196 

59  27  18 

3178 

60  53  53 

3160 

62  20  50 

3143 

Saturn 

W. 

48  25  53 

S983 

49  56  27 

9970 

51  27  17 

9958 

52  58  23 

9945 

Pollux 

E. 

61  29  49 

3974 

59  59    4 

9965 

58  28    7 

9954 

56  56  57 

9»44  [ 

Venus 

E. 

70  34  44 

3408 

69  12  36 

3396 

67  50  15 

3384 

66  27  40 

3379  ' 

Sun 

E. 

97  33  58 

3313 

96  10    2 

3309 

94  45  53 

3990 

93  21  30 

3378  . 

21 

Fomalhaut 

W. 

91  38  45 

3919 

93    4  4# 

3198 

94  30  51 

3186 

95  57  17 

3173 

1 

a  Pegasi 

W. 

69  40  52 

3056 

71    9  56 

3038 

72  39  22 

3091 

74    9    9 

3003  1 

Saturn 

W. 

60  38    8 

9675 

62  10  59 

9860 

63  44    9 

3845 

65  17  39 

9899 

a  Arietis 

W. 

26  16  11 

9939 

27  47  49 

9911 

29  19  54 

9891 

30  52  24 

3871 

Pollux 

E. 

49  17  37 

9886 

47  45    0 

3873 

46  12    6 

9860 

44  38  56 

QftAA 

AUlU 

Venus 

B. 

59  30  58 

3301 

58    6  48 

3987 

56  42  21 

3970 

55  17  35 

3954 

Sun 

E. 

86  15  50 

3909 

84  49  52 

3195 

83  23  37 

3180 

81  57    4 

3164 

22 

a  Pegasi 

W. 

81  43  33 

9915 

83  15  33 

9898 

84  47  55 

9860 

86  20  40 

3869 

Saturn 

W. 

73  10  15 

9749 

74  45  50 

9739 

76  21  48 

9714 

77  58    9 

3697 

. 

a  Arietis 

W. 

38  41  11 

9775 

40  16  11 

9757 

41  51  35 

9738 

43  27  24 

9719 

Pollux 

E. 

36  48  54 

9789 

35  14    2 

9769 

33  38  53 

9756 

32    3-27 

9744 

Venus 

E. 

48    8  51 

3169 

46  42    5 

3150 

45  14  56 

3139 

43  47  ?5 

3113 

Sun 

E. 

74  39  26 

3080 

73  10  52 

3063 

71  41  57 

3044 

70  1239! 

3096 

23 

Saturn 

W. 

86    5  46 

9607 

87  44  31 

9590 

89  23  40 

9579 

91    3  14 

3553 

a  Arietis 

W. 

51  32  51 

9094 

^  11  13 

9604 

54  50    2 

9585 

56  29  17 

9566 

Venus 

E. 

36  24    0 

3016 

34  54    7 

9996 

33  23  49 

9976 

31  53    6 

9955 

Sun 

E. 

62  40  23 

9931 

61    8  44 

9919 

59  36  40 

9899 

• 

58    4  11 

9873 

24 

a  Arietis 

W. 

64  52  10 

9470 

66  34    5 

9459 

68  16  26 

9439 

69  59  14 

9414 

Aldebaran 

W. 

33  50  31 

9677 

a5  27  42 

9640 

37    5  43 

9606 

38  44  30 

3573 

Sun 

E. 

50  15  26 

9774 

48  40  24 

9754 

47    4  56 

3735 

45  29    2 

9715 

25 

a  Arietis 

W. 

78  39  51 

9394 

80  25  16 

9307 

82  11    6 

9980 

8S  57  21 

3979 

Aldebaran 

W. 

47    8  47 

9436 

48  51  30 

9419 

50  34  47 

3389 

52  18  37 

8368 

Sun 

• 

E. 

37  23    9 

• 

9691 

35  44  43 

9604 

34    5  53 

3587 

32  26  40 

9560 

29 

Sun 

W. 

17  54  53 

9395 

19  40  16 

3394 

21  25  41 

3394 

23  11    6 

3394 

An  tares 

E. 

74  17  41 

9015 

72  24  30 

9016 

70  31  21 

3019 

68  38  16 

9099 

30 

Sun 

W. 

31  57  16 

9346 

33  42    9 

3353 

35  26  51 

3361 

37  11  22 

3369 

An  tares 

E. 

59  14  29 

9048 

57  22  10 

9055 

55  30    2 

3063 

53  38    6 

9071 

31 

Sun 

W. 

45  50  39 

9490 

47  33  45 

9439 

49  16  34 

3445 

50  59    5 

9457 

Antares 

E. 

44  21  52 

9190 

42  31  24 

9139 

40  41  14 

3143 

38  51  21 

9155 

XVIII. 


AUGUST,  18T8. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

9 

5^- 

star's  Namo 

P.L. 

P.L. 

P.L. 

P.L. 

"1 

aud 

Midniffht. 

of 

XVb. 

of 

XVUlh. 

of 

XXIh. 

of 

^4 
18 

1 

Pwltiim. 

C7 

Diff. 

Diff. 

Dili. 

Dift. 

Suif 

E. 

o         /       /• 

114    7  27 

3413 

112  45  25 

3407 

111  23  16 

3401 

110    1     1 

3394 

1 

:  19 

Jupiter 

W. 

104  27    1 

8958 

105  58    7 

9949 

107  29  24 

9940 

109    0  52 

9990 

t 

Foinalhftut 

W. 

74  47  39 

3370 

76  10  30 

3357 

77  33  36 

3344 

78  56  57 

3330 

a  Pegasi 

W. 

52  19  47 

3371 

53  44  32 

3959 

55    9  40 

3939 

56  35  11 

3914 

Saturn 

W. 

42  26  11 

3039 

43  5)  44 

3090 

45  25  32 

3008 

46  55  a5 

9996  1 

Pollux 

E. 

67  30  53 

3010 

66    0  53 

3009 

64  30  43 

9903 

63    0  22 

S984   i 

Veuus 

E. 

76    1  14 

3450 

74  39  54 

3439 

73  18  22 

3430 

71  56  39 

3419 

Sun 

£. 

103    7  40 

3354 

101  44  31 

3345 

100  21  12 

3335 

98  57  41 

33S25  1 

20 

Fomalhaut 

W. 

65  57  36 

3»4 

"   872230 

3950 

88  47  40 

3937 

90  13    5 

8995 

a  Pegasi 

W. 

63  48    8 

3135 

65  15  47 

3107 

66  43  48 

3091 

68  12    9 

3073   ' 

Saturn 

W. 

54  20  45 

9031 

56    1  24 

9917 

57  33  21 

9004 

59    5  35 

9689 

Pollux 

E. 

55  25  34 

9033 

53  53  57 

9991 

52  22    5 

2010 

50  49  59 

9808  ' 

Venus 

E. 

65    4  51 

3358 

63  41  47 

3345 

62 .18  27 

3331 

60  54  51 

3316   i 

Sun 

E. 

91  56  53 

3965 

90  32    1 

3959 

89    6  53 

3939 

87  41  30 

S935 

1 

21 

Fomalhaut 

W. 

97  23  58 

3161 

98  50  54 

3149 

100  18    4 

3138 

101  45  28 

1 

3195  1 

a  Pegasi 

W. 

75  39  18 

9985 

77    9  49 

9960 

78  40  41 

9950 

80  11  56 

99:0  1 

Saturn 

W. 

66  51  29 

9614 

68  25  39 

9796 

70    0  10 

9789 

71  a*)  2 

9766 

a  Arietis 

VV. 

32  25  20 

9852 

33  58  41 

98;i:{ 

35  32  26 

9814 

37    6  36 

9795  \ 

Pollux 

E. 

43    5  30 

9835 

41  31  47 

9891 

39  57  46 

9806 

38  23  29 

979$  1 

Venua 

E. 

53  52  30 

3937 

52  27    5 

3991 

51     1  21 

3904 

49  35  \Q 

3167   ! 

Sun 

E. 

80  30  12 

3148 

79    3    1 

3139 

77  35  30 

3115 

76    7  39 

3097 

22 

a  Pegasi 

W. 

87  53  47 

9845 

89  27  17 

9697 

91     1  10 

9809 

92  35  26 

9799 

Saturn 

W. 

79  34  53 

9680 

81  12    0 

9669 

82  49  31 

9644 

84  27  26 

9696 

a  ArietiR 

W. 

45    3  39 

9700 

46  40  19 

9681 

48  17  24 

9669 

49  54  55 

9643 

Pollux 

E. 

30  27  45 

9739 

28  51  48 

9791 

27  15  36 

9711 

25  39  11 

970S 

Venus 

E. 

42  19  31 

3094 

40  51  14 

3074 

39  22  33 

3055 

37  53  28 

3036 

Sun 

£. 

68  42  59 

3008 

67  12  56 

9989 

65  42  29 

9960 

64  11  38 

9950 

23 

Saturn 

W. 

92  43  14 

9535 

94  23  39 

9516 

96    4  30 

9498 

97  45  46 

9480 

a  Arietis 

W. 

58    8  58 

9547 

59  49    6 

9597 

61  29  41 

9909 

63  10  42 

9489 

Venus 

E. 

30  21  57 

9985 

28  50  23 

9915 

27  18  23 

9894 

25  45  57 

9874 

Sun 

£. 

56  31  17 

9853 

54  57  58 

9833 

53  24  13 

9813 

51  50    2 

9794 

a  Arietis 

W. 

71  42  29 

9396 

73  26  10 

9377 

75  10  18 

9359 

76  54  52 

9349 

Aldebaran 

W. 

40  24    2 

9543 

42    4  15 

9515 

43  45    8 

9487 

45  26  39 

9461 

Sun 

E. 

43  52  42 

9696 

42  15  57 

9677 

40  38  46 

9658 

39    1  10 

9640 

25 

a  Arietis 

W. 

85  44    1 

9956 

87  31    5 

9941 

89  18  32 

9995 

91    6  22 

9910 

\ 

Aldebaran 

W. 

54    2  58 

9346 

55  47  50 

9396 

57  33  11 

9307 

59  19    0 

9988 

1 

Sun 

E. 

30  47    3 

9553 

29    7    3 

9538 

27  26  42 

9599 

25  46    0 

9508 

29 

Sun 

W. 

24  56  30 

9397 

26  41  50 

9330 

28  27    6 

9335 

30  12  15 

9340 

Antares 

E. 

66  45  16 

9096 

64  52  22 

9031 

62  59  36 

9036 

61    6  58 

9049 

30 

Sun 

W, 

38  55  41 

9376 

40  39  47 

9388 

42  23  39 

9398 

44    7  17 

9409 

Antares 

• 

E. 

51  46  22 

9080 

49  54  52 

9000 

48    3  37 

9099 

46  12  37 

9109 

31 

Sun 

W. 

^  41  19 

9470 

54  23  14 

9484 

56    4  50 

9498 

57  46    6 

9519 

Antares 

E. 

37    1  46 

9168 

35  12  30 

9180 

33  23  33 

9194 

31  34  56 

9907 

10 
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SEPTEMBER,  1878. 


f. 


AT  GREENWICH  APPARENT  NOON. 


• 

1 

• 

1 

o 

« 

XI 

M 

*» 

*» 

^ 

%-i 

e 

o 

>i 

>. 

& 

1 

Sun. 

Mod. 

2 

Tues. 

3 

Wed. 

4 

Thur. 

5 

Frid. 

6 

Sat 

7 

Sun, 

8 

Mon. 

9 

Tues. 

10 

Wed. 

11 

Thur. 

12 

Frid. 

13 

Sat. 

14 

Sun. 

15 

Mon. 

16 

Tues. 

17 

Wed. 

18 

Thur. 

19 

Frid. 

20 

Sat. 

21 

Sun, 

22 

Mon. 

23 

Tues. 

24 

Wed. 

25 

Thur. 

26 

Frid. 

27 

Sat. 

28 

Sun. 

29 

Mon. 

30 

Tues. 

31 

Apparent 
Klgbt  Ascension. 


h  in       H 

0  41  57.26 

0  45  34.84 

0  49  12.14 

0  52  49.16 

0  56  25.92 

1  0    2.43 

1  3  38.71 

1  7  14.79 

1  10  50.70 

1  14  26.45 

1  18    2.05 

1  21  37.54 

1  25  12.94 

1  28  48.27 

1  32  23.55 

1  35  58.81 

1  39  34.08 

1  43     9.36 

1  46  44.68 

1  50  20.06 

1  53  55.54 

1  57  31.12 

2  1     6.82 
2  4  42.65 

2  8  18.65 

2  11  51.81 

2  15  31.16 

2  19    7.72 

2  22  44.51 

2  26  21.54 


12  29  58.84 


THE  SUN'S 


Diff.  for 
1  boar. 


b 

9.072 
9.060 
9.048 

9.037 
9.027 
9.017 

9.008 
9.000 
8.993 

8.986 
8.981 
8.977 

8.974 
8.972 
8.970 

8.970 
8.970 
8.971 

8.973 
8.97U 
8.980 

8.985 
8.990 
8.996 

9.003 
9.011 
9.019 

9.028 
9.038 
9.048 

9.059 


.   Apparent 
Decliiiation. 


rntr.  for 
1  hour . 


N.  S  14  45.91 -54'.'5l' 


7  52  53.7 
7  30  54.0 

7  8  47.1 
6  46  33.3 
6  24  13.0 

6  1  46.5 
5  39  14.1 
5  16  35.9 

4  53  52.5 
4  31  4.1 
4    8  11.0 

3  45  13.4 
3  22  11.9 
2  59     6.7 

2  35  57.8 
2  12  45.7 
1  49  30.8 

1  26  13.3 
1  2  53.6 
0  39  32.1 

N.  0  16    9.1 

S.  0    7  14.8 

0  30  39.5 

0  54     4.6 

1  17  29.9 

1  40  54.8 

2  4  18.9 
2  27  41.8 
2  51     3.3 


54.83 
55.14 

55.43 
55.71 
^.98 

56.23 
56.47 
56.70 

56.92 
57.11 
57.30 

57.48 
57.64 

57,79 

57.92 
58.05 
58.17 

58.27 
58.35 
58.42 

58.47 
58.51 
58.53 

58.54 
58.5:) 
58.51 

58.47 
58.42 


S.   3  14  22.91  -58.27 


Semi- 
diaroeier. 


/» 


5  53:70 
5  53.94 
5  54.18 

5  54.42 
5  54.67 
5  54.92 

5  55.17 
5  55.42 
5  55.67 

5  55.92 
5  56.  if 
5  56.42 

5  56.68 
5  56.93 
5  57.19 

5  57.44 
5  57.70 
5  57.96 

5  58.22 
5  58.48 
5  58.74 

5  59.00 
5  59.27 
5  59.54 

5  59.81 

6  0.08 
6    0.36 


0.63 
0.91 
6    1.19 


16    1.47 


Sidereal 

Time 

of  tbe 

Somi- 

diameter 

passings 

the 

Mcrid- 

iau. 


64.41 
64.36 
64.32 

64.28 
64.25 
64.22 

64.19 
64.16 
64.14 

64.12 
64.11 
64.09 

64.08 
G4.07 
64.07 

64.07 
64.06 
64.06 

64.06 
64.07 
64.08 

64.09 
64.11 
64.13 

64.15 
64.17 
64.20 

64.23 

64.27 
64.31 

64.36 


Equation  of 

Time, 

tobe 

subtracted 

from 

Apparent 

Time. 


m 


0  6.56 
0  25.4e 
0  44.68 


1  4.16 
1  23.C0 

1  43.C0 

2  4.11 
2  24.53 

2  45.13 

3  5.88 
3  26.76 

3  47.76 

4  8.85 
4  30.03 

4  51.25 

5  12.47 
5  33.';0 

5  51.92 

6  16.09 
6  37.19 
6  58.21 


Diir.r«r 
1  lioiir. 


0.782 
0.794 
0.806 


0.817 
0.827 
0.837 

0.846 
0.854 
U.}Hi2 

0.868 
0.873 
0,877 

* 
0.881 
0.88:1 
0.8d5 

0.8S5 
0.885 
0.883 

0.881 
0.878 
0.874 


7  19.14:   0.869 

7  39.94   0.6(i4 


8    0.61 

8  21.11 
8  41.45 


0.858 

0.851 
0.843 


9     1.58!  0.835 

9  21.51    0.826 

9  41.23'  0.816 

10    0.7 1[  0.805 

10  19.92    0.794 


KcxTV.— Mean  Time  of  the  Seraidiameter  passins  may  be  found  by  subtradiDg  0*.18  from  the  Sidereal  TinM. 

prefixed  to  the  hourly  chAn<;o  of  declination  indicates  that  tbe  north  deoll nations  are  decreasing 

and  that  the  south  declinations  are  increa^iDg^. 
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SEPTEMBER,  1878. 


14T 


AT  GREENWICH  MEAN  NOON. 


0* 

\» 
o 

& 


Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

=  Mon. 
:  1  ues. 
Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 


g 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUIS^'S 


Apparent 
Hifflifc  AHCoimioii. 


l>iff.  for 
1  hour. 


h      111        H 

10  41  57.27 
10  45  34.90 
10  49  12.25 

10  52  49.32 

10  56  26.13 

11  0  2.69 

11  3  39.02 
11  7  15.15 
11  10  51.11 

11  14  26.91 
11  18  2.56 
11  21  38.10 

11  25  13.56 
11  28  48.94 
11  32  24.27 

11  35  59.59 
11  39  34.91 


8 

J).074 
9.002 
9.050 

9.039 
9.029 
9.019 

9.010 
9.002 
8.995 

8.988 
8.983 
8.979 

8.97(i 
8.974 
8.972 

8.972 
8.972 


11  43  10.24  8.973 

11  46  45.61  8.975 

11  50  21.05  8.978 

11  53  56.58  8.982 

11  57  32.21  8.987 

12  1  7.96  8.992 
12  4  43.85  8.998 

12  8  19.90  9.005 

12  11  56.11  9.013 

12  15  32.52  9.021 

12  19  9.14  9.030 

12  22  45.97  9.040 

12  26  23.05  9.050 

12  80  0.40  9.061 


Apparent 
Decliuation. 


N. 
S. 


// 


N.  8  14  45.9 
7  52  53.4 
7  30  53.3 

7  8  46.1 
6  46  32.0 
6  24  11.4 

6  1  44.6 
5  39  11.8 
5  16  33.3 

4  53  49.6 
4  31  0.8 
4     8     7.4 


3  45 
3  22 
2  59 


9.5 
7.6 
2.0 


2  35  52.8 

2  12  40.3 

1  49  25.0 

1  26     7.2 

1  2  47.2 

0  39  25.3 

0  16    2.0 

0  7  22.3 

0  30  47.3 

0  54  12.8 

1  17  38.4 

1  41     3.6 

2  4  28.0 
2  27  51.2 
2  51  13.0 


S.   3  14  33.0 


Diff.  for 
1  hour. 


-54.52 

54.84 
55.15 

55.44 
55.72 
55.99 

56.24 
56.48 
56.71 

56.93 
57.13 
57.32 

57.50 
57.66 
57.81 

57.94 

58.07 
58.19 

58.29 
58.37 
58.44 

58.49 
58  53 
58.55 

58  56 
58.55 
58.53 

58.49 
58.44 
58.37 

-58.28 


Kqua^ioIl  o( 

Time, 

tobe 

added  to 

2lean 

2'ime, 


m       8 

0    6.56 
0  25.49 

0  44,70 

1  4.18 
•1  23.92 

1  43.92 

2  4.14 
2  24.56 

2  45.16 

3  5.92 
3  26.81 

3  47.82 

4  8.92 
4  30.10 

4  51.32 

5  12.55 
5  33.78 

5  55.01 

6  16.19 
6  37.30 

6  58.32 

7  19.25 

7  40.05 

8  0.72 

8  21.23 

8  41.57 

9  1.71 

9  21.64 

9  41.36 

10    0.84 

10  20.05 


DIff.for 
1  hour. 


R 

0.782 
0.794 
0.806 

0.817 
0.827 
0.837 

0.846 
0.854 
0.862 

0.868 
0.873 
0.877 

0.881 
0.883 

0.885 

0.885 
0.885 
0.883 

0.881 
0.878 
0.874 

0.860 
0.864 

0.858 

0.851 
0.843 
0.835 

0.826 
0.816 
0.805 

0.794 


Note. — The  SemkUameter  for  Mean  Noon  may  be  aMumed  the  same  as  that  for  Apparent  Noon. 

—  prefixed  to  the  hourly  change  of  dooUnation  indicates  that  the  north  declinations  are  decreaainif 

and  that  the  south  declinations  ore  increasing. 


Sidereal 

Time 

or 

Kight  Aeceusiuu 

of 

Ifean  Sun. 


h  m   B 

0  42  3.83 
0  46  0.39 
0  49  56.94 

0  53  53.50 

0  57  50.05 

1  1  46.61 

5  43.16 

9  39.72 

13  36.27 

17  32.83 
21  29.37 
25  25.93 

29  22.48 
33  19.04 
37  15.59 

41  12.14 
45  8.69 
49  5.25 

53  1.80 
56  58.35 

2  0  54.90 

2  4  51.46 
2  8  48.01 
2  12  44.57 

2  16  41.12 
2  20  37.68 
2  24  34.23 

2  28  30.78 
2  32  27.33 
2  36  23.89 


12  40  20.44 


Diff.  for  1  hour. 
-|-0«.8565 
(Table  III.) 
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III. 


AT  GREENWICH  MEAN  NOON. 

Day  of  the  Month. 

• 

1 

1 

o 

1 

THE  SUN'S 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Dlff.  for 
Ihoar. 

1 
i 

Mean  Time 

of 
Sidereal  Oh. 

i 

Tnu  LOKGITTTDK. 

Dlff.  for 
1  hour. 

LATITUDE. 

X 

V 

1 

244 

158  53     9.3 

52  22.2 

]45!33 

-d.'38 

0.0037627 

-44.7 

h      Bl        s 

13  15  45.44 

2 

245 

159  51  17.9 

50  30.7 

145.39 

0.39 

.0036546 

45.3 

18  11  49.53 

3 

246 

160  49  28.0 

48  40.6 

145.45 

0.36 

.0035451 

45.8 

13    7  53.62 

4 

247 

161  47  39.5 

46  52.0 

145.51 

0.31 

.0034344 

46.3 

13    3  57.72 

5 

248 

162  45  52.5 

45    4.9 

145.57 

0.23 

.0033227 

46.7 

18    0     1.81 

6 

249 

163  44    6.9 

43  19.2 

145.63 

0.13 

.0032101 

47.0 

12  56     5.90 

1 

7 

250 

164  42  22.8 

41  35.0 

145.(i9 

^0.01 

.0030968 

47.3 

12  52    9.99 

8 

251 

165  40  40.2 

39  52.2 

145.76 

+0.12 

.0029829 

47.5 

12  48  14.08 

9 

252 

166  38  59.2 

38  11.1 

14.5.8:) 

0.25 

.0018684 

47.7 

12  44  18.17 

10 

253 

167  37  19.9 

86  31.7 

145.00 

0.39 

.0027536 

47.9 

12  40  22.26 

11 

254 

168  35  42.3 

34  54.0 

145.97 

0.50 

.0026386 

48.0 

12  36  26.35 

12 

255 

169  34    6.5 

33  18.1 

146.05 

0.59 

.0025233 

48.1 

12  32  30.46 

13 

256 

170  32  32.7 

31  44.2 

146.13 

0.67 

.0024078 

48.2 

12  28  34.55 

14 

257 

171  31     1.0 

30  12.4 

146.2*i 

0.72 

.0022921 

48.2 

12  24  38.64 

15 

258 

172  29  31.3 

28  42.6 

146.30 

0.74 

.0021762 

48.3 

12  20  42.73 

16 

259 

173  28    8.6 

27  14.8 

146.39 

0.73 

.0020601 

48.4 

12  16  46.83 

17 

260 

174  26  38.1 

25  49.2 

146.48 

0.69 

.0019436 

48.6 

12  12  50.92 

18 

261 

175  25  14.8 

24  26.7 

146.57 

0.62 

.0018267 

48.8 

12    8  55.01 

19 

262 

176  23  53.7 

23    4.5 

146.67 

0.51 

.0017093 

49.0 

12    4  59.11 

20 

263 

177  22  34.9 

21  45.6 

146.76 

0.38 

.0015913 

49.3 

12     1     3.20 

21 

264 

178  21  18.3 

20  28.9 

146.85 

0.25 

.0014726 

49.6 

11  57    7.29 

22 

265 

179  20    3.9 

19  14.4 

146.94 

4-0.12 

.0013530 

50.0 

11  53  11.38 

23 

266 

180  18  51.6 

18    2.0 

147.03 

-0.01 

.0012325 

50.4 

11  49  15.47 

24 

1 

267 

181  17  41.5 

16  51.8 

147.1'-4 

0.15 

.0011112 

60.7 

11  45  19.57 

1 

25 

268 

182  16  33.6 

15  43.8 

147.21 

0.26 

.0009890 

51.1 

11  41  23.66 

I  26 

269 

183  15  27.7 

14  37.8 

147.30 

0.35 

.0008659 

51.5 

11  37  27.75 

27 

270 

184  14  23.8 

13  33.8 

147.38 

0.42 

.0007420 

51.8 

11  33  31.84 

28 

271 

185  13  22.0 

12  31.9 

147.46 

0.46 

.0006172 

52.2 

11  29  35.94 

,  29 

272 

186  12  22.1 

11  31.9 

147.54 

0.47 

.0004916 

52.5 

11  25  40.03 

30 

1 

273 

187  11  24.1 

10  33.8 

147.62 

0.45 

.0003652 

52.8 

11  21  44.12 

1 

31 

1 

274 

188  10  27.9 

9  37.5 

147.69 

-0.40 

0.0002381 

-o3.1 

11   17  48.22 

Dlff.  for  1  hour. 

MOTR: A 

oorreqpondi  to  the  tru 

c  eqninoz  of  tJi 

le  date,  A'  1 

to  ttie  mean  eq 

[oiooz  of  Jaaoar 

yO*.0. 

— 9»,P296 

(Table  II.) 
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GREENWICH  MEAN  TIME. 

4 

'    § 

9 

3 

1 
2 
3 

THE  MOON'S 

IBMIDIAMETSR. 

HORIZONTAL 

.    PARALLAX. 

MERIDIAN  PASSAGE. 

AGE. 

0-     ^ 

Koon. 

Midnight 

Noon. 

Diff.  for 
1  hour. 

^Udnight. 

Diff.  for 
1  hour. 

Diflr.  for 
1  hour. 

Noon. 

16  19.1 
16    6.8 
15  53.9 

16  13.2 
16     0.4 
15  47.5 

59  46.8 
59     1.7 
58  14.2 

1.98 

59  24.9 
58  38.1 
57  50.7 

-L89 
1.99 
1.94 

h     m 

3  42  4 

4  39.3 

5  37.6 

m 
2.33 

2.40 

2.43 

(i     i 

4.3 
5.3 
6.3 

4 
5 
6 

15  41.2 
15  29.5 
15  19.0 

15  35.2 
15  24.0 
15  14.2 

57  27.7 
56  44.6 
56     6.0 

1.88 
J.7I 
1.50 

57     5.6 
56  24.7 
55  48.6 

1.80 
1.61 
1.39 

6  35.9 

7  32.5 

8  25.9 

2.40 
2.29 
2.14 

7.3 
8.3 
9.3 

7 
8 
9 

15    9.9 
15    2.2 
14  55.9 

15    5.8 
14  58.9 
14  53.3 

55  32.6 
55     4.3 
54  41.3 

1.38 
1.07 
0.86 

55  17.8 
54  52.2 
54  31.6 

1.18 
0.9(» 
0.76 

9  15.5 
10     1.5 
10  44.5 

1.99 
1.85 
1.74 

10.3 
11.3 
12.3 

10 
11 
12 

14  50.9 
14  47.3 
14  45.0 

14  49.0 
14  46.0 
14  44.4 

54  23.1 
54     9.7 
54     1.2 

0.G6 
0.4(5 
0.25 

54  15.8 
54     4.8 
53  58.9 

0.56 

0.36 

-0.14 

11  25.3 

12  5.0 
12  44.4 

1.67 
1.64 
1.65 

13.3 
14.3 
15.3 

13 
14 
15 

14  44.1 

14  44.8 
14  47.4 

14  44.2 
14  45.9 
14  49.5 

53  58.0 

54  0.6 
54  10.1 

-0.02 

+0.85 

0.55 

53  58.5 

54  4.5 
54  17.7 

+0.11 
0.40 
0.71 

13  24.6 

14  6.4 
14  50.6 

1.70 
1.79 
1.91 

16.3 
17.3 
18.3 

16 
17 
18 

14  52.1 

14  59.0 

15  8.2 

14  55.2 

15  3.3 
15  13.7 

54  27.2 

54  52.6 

55  26.5 

0.88 
1.24 
1.59 

54  38.8 

55  8.5 
55  46.7 

1.06 
1.41 
1.77 

15  37.9 

16  28.4 

17  21.9 

2.04 
2.18 
2.28 

19.3 
20.3 
21.3 

19 

20 

121 

15  19.8 
15  33.3 

15  48.5 

15  26.3 
15  40.8 
15  56.3 

56    8.9 

56  58.8 

57  54.2 

1.93 
2.21 
2.38 

56  33.1 

57  26.0 

58  23.1 

2.08 
2.31 
2.41 

18  17.3 

19  13.3 

20  8.7 

2.33 
2.33 
2.28 

22.3 
23.3 
24.3 

22 
23 
24 

16     4.2 
16  19.2 
16  32.1 

16  11.9 
16  26.1 
16  37.2 

58  51.9 

59  47.3 

60  34.6 

2.39 
2.18 
J. 73 

59  20.2 

60  12.3 
60  53.5 

2.32 
1.98 
1.41 

21     2.8 

21  55.5 

22  47.5 

2.22 
2.17 
2.16 

25.3 
26.3 
27.3 

25 
26 

27 

16  41.3 
16  45.6 
16  44.4 

16  44.1 
16  45.7 
16  41.7 

61     8.4 
61  24.1 
61  19.7 

1.06 
+0.24 
-0.60 

61   18.7 
61  24.5 
61  10.1 

+0.G6 

-0.18 

0.99 

23  39.6 

6 
0  33.0 

2.19 
2.27 

28.3 

29.3 

0.9 

28 
29 
30 

16  37.9 
16  27.1 
16  13.4 

16  33.0 
16  20.5 
16     5.9 

60  56.0 
60  16.4 
59  25.8 

1.35 
1.92 
2.25 

60  37.9 
59  52.1 
58  58.3 

1.66 
2.11 
2.33 

1  28.6 

2  26.8 

3  26.9 

2.38 
2.47 
2.52 

1.9 
2.9 
3.9 

31 
32 

15  58.3 
15  43.1 

15  50.6 
15  35.9 

58  30.2 
57  34.6. 

2.35 
-2.26 

58    2.1 
57     8.1 

2.32 
-2.16 

4  27.3 

5  26.1 

2.50 
3.38 

4.9 
5.9 

I 
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V. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RiglitA806D«iOIl. 

Diff. 
for  1  m. 

Decliaation. 

Dlff. 
forlm. 

Hoar. 

Right  Aseensiou. 

Diff. 
for  1  111. 

Decliiiation. 

Diff. 
for  1  ni. 

SUNDAY  1. 

TUESDAY  3. 

1 

h    m      8 

■ 

O          1          II 

II 

h    m      B 

B        ! 

S.26    7  12.3 
26  11  58.1 

/« 

0 

14  16    8.93 

9.3935 

S.  19  10  24.4 

J9.909 

0 

16  14  21.53 

9.5099 

4.847 

1 

14  18  32.64 

9.:)9C9 

10  22  32.6 

19.079 

1 

16  16  52.10 

9Ji097 

4.679 

2 

14  20  5().56; 

Q.4003 

19  34  33.0 

11.940 

2 

16  19  22.70 

9.5109 

26  16  33.8 

4J>I0  1 

3 

14  23  20.68 

9.4037 

19  46  25.4 

11,807 

3 

16  21  53.32 

9.5105 

26  20  59.3 

4.341 

4 

14  25  45.00 

9.4070 

19  58    9.8 

11.673 

4 

16  24  23.96 

9..*»107 

26  25  14.7 

4.172  1 

5 

11  28    9.52 

9.4104 

20    9  46.2 

11.539 

5 

16  26  54.61 1 

9.5109 

26  29  20.0 

AJXSi  , 

G 

14  30  34.25 

9.4138 

20  21  14.5 

11.403 

6 

16  29  25.27 

9.5110 

26  33  151 

3  833  ! 

7 

14  32  59.18 

9.4171 

20  32  34.6 

11.966 

7 

16  31  55.93 

9.5108 

26  37    0.0 

3J064 

8 

14  35  24  30' 

9.4903 

20  43  46.4' 

11  137 

8 

16  34  26.57; 

9.5106 

26  40  34.8 

3.495 

9 

14  37  49.6-i 

9.4936 

20  54  49.81 

10.987 

9 

16  36  57.20 

9.5103 

26  43  59.4 

3«3S6 

10 

14  40  15.13 

9.4969 

21     5  44.8 

10.846 

10 

16  39  27.81 

9.5098 

26  47  13J> 

3.157  1 

11 

14  42  40.84 

9.4309 

21  16  31.3 

10.704 

11 

16  41  58.38 

9Ji093 

26  50  18.2 

».9^^ 

12 

14  45    6.75 

9.4334 

21  27    9.3 

10J)69 

12 

16  44  28.92 

9^)087 

26  53  12.3 

9.817 

13 

14  47  32.85 

9.4365 

21  37  38.7 

10.417 

13 

16  46  59.42 

9.5079 

26  55  56.2 

9.648 

14 

14  49  59.13 

9.4396 

21  47  59.3; 

10.971 

14 

16  49  29.87 

9.5070 

26  58  30.0 

2.479 

15 

14  52  25.(50 

9.4497 

21  58  11.2 

10.135 

15 

16  52    0.26 

9.5060 

27    0  5.3.7 

9J311 

16 

14  54  52.25; 

9.4457 

22    8  14.3' 

9.977 

16 

16  54  30.59 

9..'y049 

27    3    7^ 

9.143 

17 

14  57  19.08 

9.4487 

22  J  8    8.5 

9.839 

17 

16  57    0.85 

9.5037 

27    5  10.7 

1.973  , 

18 

14  59  4(>.09 

9.4517 

22  27  53.8 

9.680 

18 

16  59  31.04 

9.5094 

27    7    4.0 

1.804 

1!) 

15    2  13.28 

Q.4547 

22  37  30.1 

9.599 

19 

17    2     1.14 

9.5009 

27    8  47.2 

iJBt 

20 

15    4  40.65 

9.4576 

22  46  57.3 

9.377 

20 

17    4  31.15 

9.4994 

27  10  20.3 

1.468 

21 

15    7    8.19 

9.4603 

22  56  15.4 

9.935 

21 

17    7    1.07 

9.4977 

27  11  43.4 

IJ301  1 

22 

15    9  35.89 

9.4631 

23    5  24.3 

9.079 

22 

17    9  30.88 

9.4959 

27  12  5(5.5 

1.134 

23 

15  12    3.76 

9.4658 

S.23  14  24.01 

8.918 

23 

17  12    0.58 

9.4941 

S.27  13  59.5 

0.967  i 

MC 

INDA 

Y2. 

WKDNESI 

)AY  4. 

0 

15  14  31.79 

9.4664 

S.23  23  14.5 

8.763 

0 

17  14  30.17 

9.4991 

S.27  14  52.5 

0.800 

1 

15  16  59.97 

9.4710 

23  31  55.6 

8.607 

1 

17  16  59.63 

9.4899 

27  15  35.5 

0.634 

2 

15  19  28.31 

9.4TJ6 

23  40  27.3 

8.451 

2 

17  19  28.96 

9.4877 

27  16    8.6 

0.469 

3 

15  21  56.80 

9.4761 

23  48  49.7 

8.394 

3 

17  21  58.15 

9.4853 

27  16  31.8 

0JO4 

4 

15  24  25.44 

9.4784 

23  57    2.6 

8.135 

4 

17  24  27.19 

9.4838 

27  16  45.1 

-0.139  . 

5 

15  26  54.21 

9.4807 

24    5    5.9 

7.976 

5 

17  26  56.0?) 

9.4803 

27  \i\  48.5 

'  4«a>a6  [ 

0 

15  29  23.12 

9.4899 

24  12  5,9.7 
24  20  43.9 

7.817 

6 

17  29  24.83 

9.4776 

27  16  42.0 

1    o.ibo  i 

7 

15  31  52.16 

9.4851 

7.656 

7 

17  31  53.40 

9.4748 

27  16  25.8 

,     0.3S9 

8 

15  34  21.33 

9.4879 

24  '2S  18.4 

7.495 

8 

17  34  21.81 

9.4730 

27  15  5J).8 

1      0.515  ! 

i> 

15  36  50.()«-3 

9.4693 

24  35  43.3 

7,334 

9 

17  36  50.04 

9.4690 

27  15  24.0 

1      0.^7  . 

10 

15  39  20.05 

9.4919 

24  42  58.5 

7.179 

10 

17  m  18.09 

9.4659 

27  14  3  .5 

,    o.r:i8 

11 

15  41  4!).58 

9.4931 

24  50    3.9 

7.008 

11 

17  41  45.95 

9.4637 

!     27  13  43.4 

0.999 

12 

15  44  19.22 

9.4949 

24  56  59.5 

6.845 

12 

17  44  13.62 

9.4595 

i     27  12  38.6 

1.159  ; 

13 

15  46  48.97 

9.4966 

25    3  45.3 

6.681 

13 

17  46  41.09 

9.4561 

1     27  11  24.3 

1.316 

14 

15  49  18.81 

9.4989 

25  10  21.2 

6.516 

14 

17  49    8.35 

9.4595 

27  10    0.4 

1.477  : 

15, 

15  51  48.75 

9.4998 

25  16  47.2 

6.351 

15 

17  51  35.39 

9.4489 

27    8  27.0 

1.636 

Hi 

15  54  18.78 

9.5019 

25  23    3.3 

6.186 

16 

17  54    2.22 

9.4453 

27    6  44.1 

,      1.793  > 

17 

15  56  48.89 

9.5095 

25  29    9.5 

6.090 

17 

17  56  28.82 

9.4414 

27    4  51.8 

]      1.949 

18 

15  59  19.08 

9.5037 

25  35    5.7 

5.853 

18 

17  58  55.19 

9.4.')75 

27    2  50.2 

9.105 

19 

16    1  49.34 

9.5049 

25  40  51.9 

5.687 

19 

18     1  21.32 

9.4336 

27    0  39.2 

9.961 

20 

16    4  19.67 

9.5060 

25  46  28.1 

5.530 

20 

18    3  47.22 

9.4996 

26  58  18.9 

9.414 

21 

16    6  50,0(j 

9.5070 

25  51  54.3 

5.359 

21 

18    6  12.87 

1  9.4354 

26  55  49.5 

9.567 

22 

16    9  20.51 

9J)078 

25  57  10.4 

5.184 

22 

18    8  38.>7 

1  9.4913 

26  5;^  10.9 

9.730 

2:} 

16  11  51.00 

9.5083 

26    2  16.4 

5.016 

2,3 

18  11     3.41 

'  9.4168 

26  50  23.1 

9.872 

24 

16  14  21.5:J 

1  9J)099 

S.26    7  12.3 

4.847 

24 

18  13  28.29 

!  9.4191 

8.26  47  26.:3 

3J»9  , 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECUNATION. 


Hour. 


Right  AM^iittoo . 


Diir. 
for  Ini. 


Becltimtion. 


Diif. 
for  I  ni. 


0 

1 

2 
3 
4 
5 

6 
7 
8 
1) 
10 
II 
12 
1.) 
14 
15 
10 
17 
18 
V.i 
20 
21 
22 
23 


I 


THURSDAY  5. 


b     m 

18  13 
18  15 
18  18 
18  20 
18  23 
18  25 
18  27 
18  30 
18  32 
18  31 
18  :J7 
18  39 
18  42 
IS  44 
18  46 
18  49 
18  51 
18  53 
18  56 
18  58 


19 
19 
19 
19 


0 
3 
5 
7 


26.29, 
52M 
17.24 
41.31 

iS.IO 
28.60 
51.81 
H.72 
37..34 
59.()(5 
2I.()7 
43.37, 

4.77, 
25.85 

mm 
7m 

27.13 
40,91 

6.30 
25.47 
44.25 

2.09' 
20.79! 
38.54 


8 

9.4194 
3.4079 
9.4U34 
9U)988 
S.J941 

9.db4:i 
•2.:i794 
3.J745 

9.;:643 

9.3509 
9.a540 
9.3486 
9.34o*J 
9.3i77 
9J39J 
9.3;{69 
9.391J 
9.3158 
9.310a 
9.30^''J 
9.99tf7 
9.9930 


S.20 
2(> 
2(i 
^ 
20 
20 
CO 
^ 

26 
2fi 
20 
20 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
S.25 


47 
44 
41 
37 
34 


"  ! 
20.3 

20.5 
5.7, 

41.9' 
9.3; 


50 
45 
40 
35 
2J) 
2:} 
18 
12 
0 
0 


30  28.0 

20  37.9 

22  ;^.l 

18  31.7 

14  15.7 

9  51.2 

5  18.3 

0  37.0 

55  47.4 

49.5 

4.3.5 

29.4 

7.2 

58.7 
12.7! 

I8.9; 
17.41 

8.2i 


FRIDAY  6. 


0 

19    9  5.5.95 

9.9879 

1 

19  12  13.01 

9.9814 

2 

19  14  29.72 

9.9756 

3 

19  16  40.08 

9.0697 

4 

19  19    2.09 

.  9.9639 

5 

19  21  17.75 

9.9580 

0 

19  23  3:{.05 

9.9590 

7 

19  25  47.91^^ 

9.9461 

8 

U)  28    2.58 

9.9409 

9 

19  30  10.81 

9.9341 

10 

19  32  :10.07 

9.9-i81 

11 

19  34  44.18 

9.9999 

12 

19  iMi  57.:]3 

9.9169 

13 

19  39  10.12 

9  9102 

14 

19  41  22..55 

9.9041 

15 

19  43  34.01 

9.1980 

16 

19  45  40;H 

9.1990 

17 

1!)  47  57.05 

9.1860 

18 

19  .50    8.0:3 

9.1800 

19 

19  52  19.25 

9.1740 

20 

19  54  29.51 

9.1679 

21 

19  50  3i».40 

9.1618 

22 

19  58  48.9:3 

9.1569 

2:J 

20    0  58.11 

9.1500 

24 

20    3    6M 

9.1440 

8.24 
24 
24 
24 
24 
24 
24 
24 

2:3 

23 
23 
2:3 
2^3 
23 
2:3 
20 
22 
22 
22 
22 
22 
22 
22 
21 
S.21 


53  51.4 

47  27.1 
40  55.4 
34  10.2 
27  29.7 
20  3(>.0 

13  35.1 
0  27.1 

59  12.0 
51  50.0 
44  21.1 
3(i  45.3, 
29  2.8; 
1:3.0! 
17.8 
15.4| 
0.0, 
51.4, 
29.8 
2.0I 
23  28.0, 

14  47.8| 
0  1.0 

57  9.4 

48  11. 2I 


21 

13 

5 

57 

48 
40 
32 


3.0SQ 

3.179 
3.J99 
3  470 
3.616 
3.7G9 
3.907 
4.059 
4.195 
4.337 
4.478 
4.618 
4.757 
4.896 
5.033 
5.168 
5.303 
5.438 
5.571 
5.709 
5.839 
5.961 
6.089 
6.917 


6.343 
6.467 
6.591 
6.714 
6.d:i5 
6.9:>5 
7.074 
7.199 
7.309 
7.424 
7.539 
7.659 
7.764 
7.875 
7.985 
8.093 
8.900 
8.307 
8.419 
8.515 
8.618 
8.790 
8.^90 
8.993 
9.018 


Ilour 


Right  AiU'MUiUOii. 


DMT. 
for  i  m. 


Declinntlon. 


Diff. 
for  1  m. 


9 
10 
11 
12 
13 
14 
15 
10 
17 
18 
19 
20 
21 
22 
23 


0 

1 

2 

3 

4 

5 

0 

7 

8 

9 

10 

11 

12 

13 

14 

15 

10 

17 

18 

19 

20 

21 

22 

2:3 

24 


SATURDAY  7. 


ta     ID 

0 

20    3 

1 

20    5 

2 

20    7 

3 

20    9 

4 

20  11 

5 

20  13 

6 

20  15 

20  17 

8 

20  20 

20  22 
20  24 
20  20 
20  28 
20  30 
SO  32 
20  34 
20  30 
20  38 
20  40 
20  42 
20  44 
20  46 
20  48 
20  50 


0.JK3 
15.39 
23.49 
31.213 
38.62 
45.66 
52.34 
5867 

4.65 
10.28 
15.50 
20.50 
25.09' 
29.34; 
33.25 
30.83 
40.07 
42.97, 
45.54 
47.78 
49.70 
51.29 
52.50 
53.51; 


>    )     o 
9.1440  s.21 

9.1380 

9.1390 

9.1961 

9.1909 

9.1143 

9.1084 

9.1096 

9.0967 

9.0909 

9.0859 

9.0794 

9.0737 

9.0680 

9.0694 

9.0568 

9.0519 

9.0456 

9.0401 

9.0347 

9.0999 

9.0938 

9.0185 

9.0131 


21 
21 
134 
21 
21 
20 
20 
20 
20 
20 
20 
19 
19 
19 
19 
19 
19 
18 
18 
18 
18 
18 
S.17 


48 
39 
2J> 
20 
11 
1 


// 


11.2 
7.2 
57.5 
42.01 
20.9; 
54.3 
52  22.2 
42  44.7 
1.8 
13.0' 
20.2 
21.0 
18.0 
9.4! 
55.8 
37.3 
14.0; 
4({.0, 
1:3.3 

;30.o, 

54.1 

7.8, 
17.1 
22.0 


33 
23 
13 

3 
53 
43 
32 
22 
12 

1 
51 
40 
29 
19 

8 
57 


SUNDAY  8. 


20  52 
20  54 
20  50 

20  58 

21  0 


21 
21 
21 
21 
21 


2 
4 

0 

8 
10 


21  12 
21  14 
21  10 
21  18 
21  20 
21  22 
21  24 
21  20 
21  28 
21  30 
21  32 
21  :33 
21  35 
21  :37 
21  :39 


54.13 
54.44 
54.44 
54.13 
5:3.51 
52.59 
51.3(> 
49.84 
48.04 
45.90 
43.49 
40.80 
S7M 
34.5(i 
31.02: 
27.211 
23.13! 
18.77 
14.14 
9.25 
4.11 
58.71! 
53.05 
47.151 
41.00: 


9.0078 

9.0096 

1.9974 

1.9993 

1.9879 

1.9891 

1.9771 

1.9799 

1.9679 

196J3 

1.9575 

1.9597 

1.9480 

1.94:» 

1.9387 

1.9349 

1.9997 

1.9951 

1.9907 

1.9164 

1.01  Ji 

1.9078 

1.9037 

1.8996 

1.8955 


S.  17  46  22.7! 

17  35  19.2 

17  24  11.5 

17  12  5.9.7: 

17     1  4:3.9 

16  50  24.1 

10  39    0.4: 

16  27  3>.9i 

10  16     l.6| 

10    4  26.6 

15  52  48.0 

15  41    5.8 

15  29  20.1 

15  17  31.0 

15    5  38.4' 

14  53  42.5 

14  41  43.3 

14  29  40.9: 

14  17  35.3 

14    5  26.6 

13  5:3  14.9; 

13  41     0.2' 

13  28  42.6 

13  16  22.li 

S.  13    3  58.8 

"       i 

9.018  { 
9.114  , 
9.910  I 
9.3a'}  , 
9..398 
9.489 
0.580  I 
0.670 
9.759 
9.847 
9.933 
10.018 
10.109 
10.185 
10Ji267 
10.348 
10.498 
10.506 
10..'>83 
10.660 
10.735 
10.808 
10.881 
10.953 


I 


11.09:) 

11.169 
11.930 

Il.'-W 

11.369 

11.497 

11.490 

11.559 

11.613 

11.673 

11.739 

11.790 

11.847 

11.904  i 

11.9.'>9 

19.013  ! 

19.067 

19.119 

19.170 

19.990 

13.969 

19.317 

19J)65 

19.419 
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VII. 


GREENWICH  MEAN  TIME.                                          j 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

'Hotir. 

Right  Asceasion. 

Dlff. 
for  1  m. 

Declination. 

Dlff. 
for  1  m. 

Hour. 

I^ghtAsoension. 

Dlff, 
for  1  ni. 

1    I>M!iltoation. 

1 

1 
Difl:  i 

forlm. 

t 

MC 

>NDA 

Y  9, 

WEDNESDAY  11. 

h    m      s 

• 

0        /         // 

It 

h    m      • 

• 

0      /       /f 

«      I 

0 

21  39  41.00 

1.8955 

S.  13    3  58.8 

13.413 

0 

23    7    6.55 

1.7709 

S.  2  31  58.0 

13.597 

1    1 

21  41  34.61 

1.8915 

12  51  32.7 

13.457 

1 

23    8  52.77 

1.7696 

2  18  22.0 

13.603 

2 

21  43  27.98 

1.6875 

12  39    4.0 

13.501 

2 

23  10  38.93 

1.7688 

2    4  45.8 

13J0O5' 

3 

21  45  2f.ll 

1.8&t6 

12  26  32.6 

13.545 

3 

23  12  25.03 

1.7678 

1  51     9.4 

13.606 

4 

21  47  14.01 

1.8796 

12  13  58.6 

13.587 

4 

23  14  11.07 

1.7669 

1  37  32.8 

13.611 

5 

21  49    6.68 

1.8760 

12    1  22.1 

13.638 

5 

23  15  57.06 

1.7663 

1  23  56.1 

13.613 

6 

21  50  59.13 

1.8723 

11  48  43.2 

13.666 

6 

23  17  43.01 

1.7655 

1  10  19.3 

13X13 

7 

21  52  51.35 

1.8686 

11  36    1.9 

13.708 

7 

23  19  28.92 

1.7647 

0  56  42.5 

13.613  ' 

8 

21  54  43.36 

1.6650 

11  23  18.2 

13.748 

8 

23  21  14.78 

1.7640 

0  43    5.7 

13.613 

9 

21  56  35.15 

1.8614 

11  10  32.1 

ie.787 

9 

2;)  23    0.60 

1.7634 

029  290 

13.611 

10 

2i  58  26.73 

1.8579 

10  57  43.8 

13.633 

10 

23  24  46.39 

1.7630 

0  15  52.4 

13X08 

n 

22    0  18.10 

1.8545 

10  44  53.3 

13.859 

11 

23  26  32.16 

1.769C 

S.  0    2  16.0 

13X06  1 

12 

22    2    9.27 

1.8313 

10  32    0.7 

13.694 

12 

23  28  17.90 

1.76';» 

N.  0  11  20.3 

13X03 

13 

22    4    0.24 

1.8478 

10  19    6.0 

13  939 

13 

23  30    3.62 

1.7618 

0  24  5a3 

13.598 

14 

22    5  --1.0I 

1.8446 

10    6    9.2 

13.063 

14 

23  31  49.32 

1.7616 

0  88  32.0 

13..'i93 

15 

22    7  41.59 

1.8414 

9  53  10.5 

13.994 

15 

23  a3  35.01 

1.7G14 

0  52    7.4 

13J5S7 

IG 

22    9  31.98 

1.6383 

9  40    9.9 

13.036 

16 

23  35  20.69 

1.7619 

1    5  42.4 

lajiSO 

1   17 

22  11  22.19 

1.8353 

9  27    7.4 

13.057 

17 

23  37    6.36 

1.7613 

1  19  17.0 

13.573 

18 

22  13  12.21 

1.83«J 

9  14    3.1 

13.086 

18 

23  38  52.03 

1.7619 

1  32  51.2 

]3Ji65 

19 

22  15    2.05 

1.8393 

9    0  57.1 

13.115 

19 

23  40  37.70 

1.7613 

1  46  24.8 

1C.556 

20 

22  16  51.72 

1.8364 

8  47  49.3 

13.144 

20 

23  42  23.38 

1.7613 

1  59  57.9 

13J>47 

21 

22  18  41.22 

1.8836 

8  34  39.8 

13.173 

21 

23  44    9.06 

1.7614 

2  13  30.4 

13.5S6  ; 

22 

22  20  30.55 

1.8308 

8  21  28.7 

13.198 

22 

23  45  54.75 

1.7617 

2  27    2,2 

13.534 

23 

22  22  19.7^ 
TUI 

1.8181 

:SDA 

S.  8    8  16.1 
Y  10. 

13.393 

23 

23  47  40.46 
THU 

1.7691 
RSDi 

N.  2  40  33.3 
\Y  12. 

13X13 ; 

0 

22  24    8.72 

1.8IM 

S.  7  55    1.9 

13.346 

0 

23  49  26.20 

i.'-ess 

N.  2  54    a7 

13X00 

1 

22  25  57.56 

1.6138 

7  41  46.3 

13.373 

1 

23  51  11.96 

1.7636 

3    7  3:3.3 

1.1.487  i 

2 

22  27  46.26 

1.8104 

7  28  29.3 

13.395 

2 

23  52  57.74 

1.7639 

3  21    2.1 

13.4T2 

3 

22  29  34.81 

1.8080 

7  15  10.9 

13.317 

3 

2^)  U  43.55 

1.7638 

3  ;34  30.0 

13.457 

4 

22  31  23.22 

1.6056 

7     1  51.2 

13.336 

4 

23  56  2f).40 

1.7645 

3  47  57.0 

13.443 

5 

22  33  11.48 

1.6033 

6  48  30.3 

13  359 

5 

23  58  15.29 

1.7653 

4     1  23.1 

13.496 

<5 

22  34  59.60 

1.6009 

6  35    8.1 

13JJ79 

6 

0    0    1.22 

1.7659 

4  14  48.2 

1X410 

7 

22  36  47.59 

1.7987 

6  21  44.8 

13.398 

7 

0     1  47.20 

1.7667 

4  28  12.3 

13.399 

8 

22  38  35.45 

1.7966 

6    8  20.4 

13.416 

8 

0    3  3:3.22 

1.7675 

4  41  35.2 

13.373' 

9 

22  40  23.18 

1.7945 

5  54  54.9 

13.433 

9 

0    5  19.30 

1.7685 

4  54  57.0 

]3..^^3 

10 

22  42  10.79 

1.7935 

5  41  28.4 

13.449 

10 

0    7    5.44 

1.7694 

5    8  17.6 

13X33 

11 

22  43  58.28 

1.7906 

5  28     1.0 

13.465 

11 

0    8  51.63 

1.7703 

5  21  37.0 

13X13 

12 

22  45  45.66 

1.7667 

5  14  32.6 

13.460 

12 

0  10  37.88 

1.7714 

5-34  55.2 
5  48  12.1 

13.993 

13 

22  47  32.92 

1.7869 

5     1    3.4 

13.494 

13 

0  12  24.20 

1.7797 

13X70 

14 

22  49  20.08 

1.7851 

4  47  33.4 

13.508 

14 

0  14  10.60 

1.7739 

6    1  27.6 

13.947  ' 

1   »5 

22  51    7.13 

1.7833 

4  34    2.5 

13.531 

15 

0  15  57.07 

1.7759 

6  14  41.7 

13.933 

1   16 

22  52  54.08 

1.7617 

4  20  30.9 

13.539 

16 

0  17  43.62 

1.7765 

6  27  54.3 

13.198 

17 

22  54  40.94 

1.7803 

4    6  58.7 

13.543 

17 

0  19  30.25 

1.7779 

6  41     5.5 

13.174 

18 

22  56  27.70 

1.7786 

3  53  25.8 

13.553 

18 

0  21  16.97 

1.7794 

6  54  15.2 

13.14S 

19 

22  58  14.37 

17773 

3  39  52.4 

13.563 

19 

0  23    3.78 

1.7809 

7    7  2:3.3 

13.131 

20 

23    0    0.96 

1.7758 

3  26  18.4 

13,571 

20 

0  24  50.68 

1.7834 

7  20  29.7 

13.093 

21 

23    1  47.47 

1.7745 

3  12  43.9 

13.576 

21 

0  26  37.67 

1.7840 

7  33  :34.5 

13.066 

22 

2:J    3  3;3.90 

1.7733 

2  59    9.0 

13.585 

22 

0  28  24.76 

1.7658 

7  46  37.6 

13X37 

2:3 

23    5  20.26 

1.7731 

2  45  33.7 

13.593 

23 

0  30  11.96 

1.7876 

7  5Q  38.9 

13.007 

24 

23    7    6.55! 

1.7709 

S.  2  31  58.0 

13.597 

24 

0  31  59.27 

1.78^4 

N.  8  12  38.5 

19X77 

THL 
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! 

GREEISIWICH  MEAN  TIME. 

1 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

1 

t 

'  Hour. 

t 

1 

ISigfatAseeDiiion. 

Diir. 
forlm. 

DecUnatloii. 

Difif. 
for  1  ID. 

Hoot. 

Kif^ht  AacenRioQ . 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  m. 

( 

FR 

IDA^ 

r  13. 

SUNDAY  15. 

* 

h    m      s 

■ 

O        /          // 

/• 

h    m      • 

■ 

Of/' 

ii 

0 

0  31  59.27 

1.7894 

N.  8  12  38.5 

12.977 

0 

2    1     1.72 

1.9407 

N.17  45  57.9 

10.604 

1 

0  33  46.69 

1.7919 

8  25  36.2 

19.946 

1 

2    2  58.29 

1.9451 

17  56  32.1 

10JS34 

s 

0  :i5  34.22 

1.7939 

8  38  32.0 

19.014 

2 

2    4  55.13 

1.9495 

18    7    2.0 

10.463 

3 

0  37  21.87 

1.7953 

8  51  25.9 

19.889 

3 

2    6  52.23 

1.9539 

18  17  27.7 

10.399 

4 

0  39    9.64 

1.7979 

9    4  17.8 

19.848 

4 

2    8  49.60 

1.9584 

18  27  49.1 

10.390 

5 

0  40  57.53 

1.7999 

9  17    7.7 
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10.514 

20 

10    3  33.99 

2.2653 

10  19    1.9 

15.776 

21 

8  14  58.12 

2^)627 

20  51  22.1 

10.652 

21 

10    5  49.87 

2.2640 

10    3  13.0 

15.653 

22 

8  17  19.82 

9.3605 

20  40  38.9 

10.768 

22 

10    8    5.67 

2.2627 

9  47  19.6 

15.926  ; 

23 

8  19  41.38 

2..%^ 

N.20  29  47.6 

10.923 

23 

10  10  21.40 

9.2615 

N.  9  31  21i) 

15.997 

SU] 

S^DA^ 

r  22. 

TUI 

liSDA 

Y  24. 

0 

8  22    2.80 

9.3559 

N.20  18  48.2 

11.057 

0 

10  12  37.05 

9.9603 

N.  9  15  20.0 

16.067  ; 

1 

8  24  24.09 

2.3537 

20    7  40.8 

11.190 

1 

10  14  52.63 

9.2599 

8  59  13.9 

16.135 

2 

8  26  45.24 

2.3514 

19  56  25.4 

11.322 

2 

10  17    8.15 

9.2582 

8  43    3.8 

16.202 

3 

8  29    6.26 

2.3492 

19  45    2.1 

11.453 

3 

10  19  23.61 

2.9572 

8  26  49,7 

16.267 

4 

8  31  27.14 

2.3468 

19  33  31.0 

11.584 

4 

10  21  39.01 

2.^^62 

8  10  3 J. 8 

16.330 

5 

8  33  47.88 

2.3445 

19  21  52.0 

11.714 

5 

10  23  54.35 

2.2552 

7  54  10.1 

16.391 

6 

8  36    8.48 

2.3422 

19  10    5.3 

11.642 

6 

10  26    9.64 

2.2544 

7  37  44.9 

16.449 

7 

8  38  28.94 

2J»98 

18  58  11.0 

11.969 

7 

10  28  24.88 

2,2537 

7  21  16.2 

16.507 

8 

8  40  49.26 

2.3376 

18  46    9.0 

12.096 

8 

10  30  40.08 

2.2529 

7    4  44.0 

16.564 

9 

8  43    9.45 

2.3353 

18  33  59.5 

12.220 

9 

10  32  55.23 

2.2522 

6  48    8.5 

16.616 

10 

8  45  29.50 

2.3329 

18  21  42.6 

12.344 

10 

10  35  io.a5 

2.2517 

6  31  29.8 

16a$71 

11 

8  47  49.40 

2.33U5 

18    9  18.2 

12.467 

11 

10  37  25.44 

2.2512 

6  14  48.0 

16.721 

12 

8  50    9.16 

2.3983 

17  56  46.5 

12.568 

12 

10  39  40.49 

2.9507 

5  58    3.3 

16.769 

13 

8  52  28.78 

2..')259 

17  44    7.6 

12.708 

13 

10  41  55.52 

2.2503 

5  41  157 

16.616 

:   14 

8  54  48.27 

9.3237 

17  31  21.5 

12.838 

14 

10  44  10.53 

2.9500 

5  24  25.3 

16.662 

15 

8  57    7.62 

3.3213 

17  18  28.2 

12.947 

15 

10  46  25.52 

2.2497 

5    7  32.3 

16.905  j 

16 

8  59  26.83 

2.3190 

17    5  27.9 

13.063 

16 

10  48  40.49 

2.2495 

4  50  36.7 

16.947 

17 

9    1  45.90 

9.3167 

16  52  20.6 

13.179 

17 

10  50  55.46 

2.9494 

4  33  38.7 

16.966 

18 

9    4    4.83 

2.3144 

16  39    6.4 

13.293 

18 

10  53  10.42 

2.2493 

4  16  38.4 

17.023 

19 

9    6  23.63 

2.3122 

16  25  45.4 

13.407 

19 

10  55  25.:}8 

2.2493 

3  59  35.9 

17.059 

20 

9    8  42.29 

2.3099 

16  12  17.6 

13.518 

20 

10  57  40.34 

2.2493 

3  42  31 3 

17.092 

21 

9  11     0.82 

9.3077 

15  58  43.2 

13.638 

21 

10  59  55.30 

2.2495 

3  25  24.8 

17.124 

22 

9  13  19.22 

2.3056 

15  45    2.2 

13.737 

22 

11    2  10.28 

2.9497 

3    8  16.4 

17.154 

23 

9  15  37.49 

2.3033 

15  31  14.7 

13.846 

23 

11    4  25.27 

2.2500 

2  51     6.3 

17.162 

24 

9  17  55.62 

2.3011 

N.15  17  20.7 

13.953 

24 

11    6  40.28 

2.2503 

N.  2  .33  54.6 

17.208 

• —         -     •  - 

"■'— "          ■ 

■ 
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XI. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGUT  ASCENSION  AND  DECLINATION. 

Hour. 

KightABoension. 

DIff. 
for  Im. 

DeoUnation. 

Diff. 
for  1  m. 

Hour. 

RightAsoeuBion. 

Diff. 
for  1  m. 

DeoUMtkMI. 

DiffL 
forlm. 

VVKUl 

raSD 

AY  25. 

FRIDAY  27. 

h    m      ■ 

8 

_         O          /           // 

// 

b     m      s 

M 

o         /         // 

ti 

0 

11    6  40.28 

S.9S03 

N.  2  33  54,6 

I74i08 

0 

12  56  24.05 

9.3468 

S.11    3  31.3 

16X55  ' 

I 

11    8  55J{1 

9SS01 

2  \6  41.4 

17.339 

1 

12  .58  44.96 

3.3509 

11  19  32.4 

i:»J6eo 

2 

11  11   I0..37 

3.3519 

1  59  26.8 

17.354 

2 

13    1     6.08 

3.3538 

11  35  28.9 

15.903  ■ 

3 

11  13  25.4(5 

3.3517 

1  42  10.9. 

17JJ74 

3 

13    3  27.42 

3.3574 

11  51  20.7 

15.833 

4 

11  15  40.58 

9.35S4 

1  24  5:3.9 

17.399 

4 

13    5  48.97 

3.3610 

12    7    7.7 

15.749  . 

5 

11  17  55.75 

S.SS33 

1    7  35.8 

17.309 

5 

13    8  10.74 

3.3647 

12  22  49.8 

15J660  ' 

6 

n  20  10.96 

S.S539 

0  50  16.8 

17.393 

6 

13  10  32.73 

3.3683 

12  38  26.9 

15.575  ; 

7 

1 1  22  26.22 

9.8547 

0  32  57.1 

njXii 

7 

13  12  54.94 

3.3790 

12  53  58.8 

15.487 

8 

11  24  41.53 

9.3536 

N.  0  15  36.7 

17.345 

8 

13  15  17.37 

3.9758 

13    9  2.5.4 

15J88 

9 

1 1  26  56.89 

3.954(5 

S.  0    1  44.3 

17.353 

9 

13  17  40.03 

3.3796 

13  24  46.6 

15J07 

10 

11  29  12;)t 

9.9576 

0  19    5.7 

17.;«>9 

10 

13  20    2i)2 

8.3834 

13  40    2.3 

15.914 

1] 

11  31  27.80 

9J2587 

0  36  27.4 

17.363 

11 

13  22  26.04 

3.3879 

13  55  12.3 

15.118 

U 

11  3^  43.36 

3.9599 

0  53  49.3 

17.365 

12 

13  24  49.^)8 

3.3910 

14  10  ia5 

15.091 

13 

11  35  58.99 

9.96J9 

1  11  11.2 

17.365 

13 

13  27  12.96 

3.3849 

14  25  14.8 

14.929  > 

14 

11  38  14.70 

9.9695 

1  28  33.1 

17.363 

14 

13  29  36.77 

3.3988 

14  40    7.2 

14.899 

15 

11  40  30.49 

9.9639 

1  45  54.8 

I7.:i59 

15 

13  32    0.82 

3.4098 

14  54  53.5 

14.719  ! 

16 

11  42  46.37 

3.3654 

2    3  16.2 

17.353 

16 

13  34  25.11 

9.4067 

15    9  33.5 

14.614  . 

17 

11  45    2.34 

3.9669 

2  20  37.2 

17.345 

17 

13  36  49.63 

9.4107 

15  24    7.2 

14..MW 

18 

11  47  18.40 

9.96»5 

2  37  57.6 

17.335 

18 

13  39  14.39 

9.4147 

15  38  34.5 

14.400 

19 

1 1  49  34.56 

3.9709 

2  55  17.4 

17.338 

19 

13  41  39.39 

9.4167 

15  52  55.2 

14.963 

20 

11  51  50.83 

9.9790 

3  12  36.3 

17J07 

20 

13  44    4.63 

9.4997 

16    7    9.2 

14.177 

21 

11  54    7.20 

3.9738 

3  29  54.3 

17.391 

21 

13  46  30.11 

3.4967 

16  21  16.4 
16  35  16.8 

14.063  i 

22 

11  56  23.68 

3.9757 

3  47  11.2 
S.  4    4  27.0 

17.973 

22 

13  48  55.83 

3.4307 

13JM7  1 

23 

11  58  40.28 

9.9777 

17.353 

23 

13  51  21.80 

8.4347 

S.  16  49  10.1 

13.»9 

THU 

RSDJ 

LY  26. 

SATl 

URDJ 

LY  28. 

0 

12    0  57.00 

9.9797 

S.  4  21  41.5 

17.330 

0 

13  53  48.00 

8.4387 

S.17    2  56.3] 

13.710 

1 

12    3  13.84 

9.9818 

4  38  54.6 

17.305 

1 

13  56  14.44 

3.4497 

17  16  35.3 

13.589 

2 

12    5  30.81 

9.9839 

4  56    6.1 

17.177 

2 

13  58  41.13 

3.4468 

17  30    7.0 

13.468 

3 

12    7  47.91 

9.9861 

5  13  15.9 

17.148 

3 

14    1    8.06 

3.4508 

17  43  31.2 

13L341  ' 

4 

12  10    5.14 

9.9884 

5  30  23.9 

17.117 

4 

14    3  35.2:3 

3.4548 

17  56  47.9 

13.914  . 

5 

12  12  22.52 

9.9908 

5  47  30.0 

17.064 

5 

}4    6    2.64 

3.4588 

18    9  56.9 

13.086 

6 

12  14  40.04 

3.9939 

6    4  34.0 

17.049 

6 

14    8  30.29 

3.4698 

18  22  58.2 

IQSB7  I 

7 

12  16  57.71 

3.9957 

6  21  35.9 

17.013 

7 

14  10  58.18 

3.4667 

18  a5  51.7 

13.895 

8 

12  19  15.53 

3.9988 

6  38  35.4 

16.973 

8 

14  13  26.:30 

9.4707 

18  48  37.2 

13.683  ' 

9 

12  21  33.50 

9.3008 

6  55  32.5 

16.930 

9 

14  15  54.66 

9.4747 

19    1  14.7 

19.557 

10 

12  23  51.6;3 

3.3035 

7  12  27.0 

16.886 

10 

14  18  23.26 

9.4786 

19  13  44.1 

19.491 

11 

12  26    9.92 

3.3063 

7  29  18.8 

16.841 

11 

14  20  52.09 

3.4894 

19  26    5.2 

I9.3»  , 

12 

12  28  28.:^ 

9.3091 

7  46    7.9 

16.793 

12 

14  23  21.15 

9.4869 

19  38  17.9 

19.148 

13 

12  J^  47.01 

9.3119 

8    2  54.0 

16.743 

13 

14  25  50.44 

3.4901 

19  50  22.2 

19.009 

14 

12  as    5.81 

9.3148 

8  19  37.0 

16.691 

14 

14  28  19.96 

8.4939 

20    2  18.1 

11.860 

15 

12  35  24.79 

3.3178 

8  m  16.9 

16.637 

15 

14  30  49.71 

3.4977 

20  14    5.4 

11.716 

16 

12  37  43.95 

3.3908 

8  52  53.4 

16.580 

16 

14  33  19.68 

9.5013 

20  25  44.0 

11.570 

17 

12  40    3.29 

3.333^ 

9    9  26.5 

16.588 

17 

14  35  49.87 

9.5049 

20  37  13.8 

11.433 

18 

12  42  22.81 

3.3968 

9  25  56.1 

16.469 

18 

14  38  20.27 

3.5085 

20  48  34.8 

lli>75 

19 

12  44  42.52 

Qjsaoi 

9  42  21.9 

16.398 

19 

14  40  50.89 

3.5188 

20  59  46.8 

11.195 

20 

12  47    2.43 

9.3335 

9  58  43.9 

16.334 

20 

14  43  21.73 

8.5157 

21  10  49.8 

10.974 

21 

12  49  22.54 

9.3367 

10  15    2.0 

16.967 

21 

14  45  52.77 

8.5191 

21  21  4a7 

10.889 

22 

12  51  42.84: 

3.3400 

10  31  16.0 

16.198 

22 

14  48  24.02 

8.5935 

21  32  28.4 

10.668 

23 

12  54    3.341 

3.3434 

10  47  25.8 

16.137 

23 

14  50  55.47 

3.5359 

21  43    3.8 

10.513 
10.357 

24 

12  56  24.05' 

3.3468 

S.11     3  31.3 

16.055 

24 

14  53  27.13 

3.5899; 

S.21  53  29.9 
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GREENWICH  MEAN  TIME. 

I 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

« 

Sour. 

Ri}cktAao6D8ion. 

Diff. 
rorlm. 

Deolination. 

Diff. 
lor  1  m. 

Hoar. 

RightAsoensiOn. 

Diff. 
forlm. 

BeoUnAtion. 

DifEl 
forlm. 

SUNDAY 

r  29. 

MONDAY  30. 

h    m      ■      ]     I 

O          /           t$ 

n 

h    m      ■ 

8     ' 

0     /       // 

It 

0 

14  53  27.13 

9.5999 

S.21  53  29.9 

10.357 

0 

15  54  54.66 

9.5835 

S.25  14  2f».7 

6.319 

1 

14  55  58.96 

9.5394 

22    3  46.6 

10.199 

1 

15  57  29.70 

9Ji844 

25  20  4a  1 

6.134 

2 

14  58  31.0-2 

9.5356 

22  13  5:3.8 

10.040 

2 

16    0    4.79 

9.5859 

25  26  45.8 

5.957 

3 

15    1     3.25 

9.5387 

22  23  51.4 

0.880 

3 

16    2  39.93 

9.5860 

25  32  37.9 

5.779 

4 

15    3  35.67 

9.5417 

22  33  39.4 

9.790 

4 

16    5  15.11 

9.5867 

25  38  19.3 

5.600  j 

5 

15    6    S.^ 

9.5446 

22  43  17.8 

9.558 

5 

16    7  50.33 

9.5879 

25  43  49.9 

5.491 

6 

15    8  41.02 

9.5474 

22  52  46.4 

9.395 

6 

16  10  25.57 

9.5875 

25  49    9.8 

5J949 

7 

15  If  13.95 

9.5503 

23    2    5.2 

9.931 

7 

16  13    0.83 

9.5877 

25  54  19.0 

5.063  , 

8 

15  13  47.a5 

9.5531 

23  11  14.1 

0.065 

8 

16  15  36.10 

9.5878 

25  59  17.4 

4.883 

9 

15  16  20;^2 

9.5058 

2:3  20  13.0 

8.898 

9 

16  18  11.37 

9.5878 

26    4    5.0 

4.703 

10 

15  18  53.74 

9,5589 

23  29    1.9 

8.739 

10 

16  20  46.64 

9.5877 

26    8  41.8 

4.A94 

11 

15  21  27.30 

9.5606 

23  37  40.8 

8.564 

11 

16  23  21.90 

9.5875 

26  13    7.9 

4.345 

1    12 

15  24     1.01 

9.5630 

23  46    9.6 

8.395 

12 

16  25  57.14 

^.5871 

26  17  23.2 

4.165 

13 

15  26  34.86 

9.5659 

23  54  28.2 

8.995 

13 

16  28  32.35 

9.5866 

26  21  27.7 

3.9^5 

14 

15  29    8.84 

9.5674 

24    2  36.6 

8.055 

14 

16  31    7.53 

9.5859 

26  25  21.4 

3.805 

15 

15  31  42.95 

9.5695 

24  10  34.8 

7.884 

15 

16  33  42.66 

9.5851 

26  29    403 

3.695  i 

1    '6 

15  34  17.18 

9.5715 

24  18  22.7 

7.719 

16 

16  36  17.74 

9.5849 

26  32  36.4 

3.445 

1   17 

15  36  51.53 

9.5734 

24  26    0.2 

7A38 

17 

16  38  5J.76 

9.5839 

26  35  57.7 

3.966 

18 

15  39  25.99 

9.5759 

24  3:3  27.3 

7.365 

18 

16  41  27.72 

9.5890 

26  39    8.3 

3.087 

19 

15  42    0.55 

9.5768 

24  40  44.0 

7.191 

19 

16  44    2.60 

9.5807 

26  42    8.1 

9.907 

20 

15  44  35J3I 

9.5783 

24  47  50.2 

7.016 

20 

16  46  37.40 

9.5799 

26  44  57.1 

9.798 

21 

15  47    9.95 

9.5797 

24  54  4.5.9 

6.841 

21 

16  49  12.10 

9.5775 

26  47  35.4 

9.549  ! 

22 

15  49  44.77 

9.5611 

25    1  31.1 

6.665 

22 

16  51  46.70 

9.5758 

26  50    3.0 

9.371 

23 

15  52  19.68 

9.5894 

25    8    5.7 

6.488 

23 

16  54  21.20 

9.5741 

26  52  19.9 

9.199 

;  24 

15  54  54.66 

9.5835 

S.25  14  29.7 

6.319 

24 

16  56  55.59 

9.5791 

S.26  54  26.1 

9.014 

PHASE 

S  OF  THl 

E  MOON. 

• 

5  First  C 

Quarter,  .     . 

«         •         •         • 

...        3       8 

m 

25.8 

O  FuUM 
C  Lasttj 

oon.  ... 

...      11 

3 

6 

49.2 
30.3 

iuarter,  •     • 

•         •         •         • 

...     19 

#  New  IV 

fooa,      .     . 

•        •         •         • 

...    26      2 

10.3 

<C  Apog© 

(T    peri  ere 

d 

13 

h 

1.8 

p 

26 

6.8 

^^    ^ 

©-- 
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« 


8 


LUNAK  DISTANCES. 


Star's  Name 

and 

Position. 


Suic  W. 

Spica  W. 

Aiitai*es  E. 

Jupiter  E. 

a  AquiliB  E. 

Sun  W. 

Spica  W. 

Jupiter  E. 

a  AquiliB  E. 

Fojnalliaut  E. 

Suic  W. 

Spica  W. 

Jupiter  £. 

a  Aquilffi  E. 

FoniaJhaut  E. 

a  Pegaui  E. 

Sun  W. 

Spica  W. 

Antares  W. 

Jupiter  E. 

(€  AquilaD  E. 

Fomalhaut  E. 

a  Pegasi  E. 

Saturn  E. 

Sun  W. 

Spica  W. 

Autares  W. 

Fomalhaut  E. 

a  Pegasi  E. 

Satiu*!!  E. 

Son  W. 

Spica  W. 

Antares  W. 

Fomalhaut  E. 

a  Pegasi  E. 

Saturn  E. 

a  Arietis  E. 

Sun  W. 

Antares  W. 

Fomalhaut  E. 

a  Pegasi  E. 

Saturn  E. 

a  Ai'ietis  E. 

Antares  W. 

Jupiter  W. 

a  Pegasi  E. 


Noon. 


59  27    3 

16  J9    7 

29  46  39 

79  53  20 
85  31    2 

72  42    7 

30  25  31 
65  35  36 

73  19  19 

97  6  52 

85  34  12 
44  13  25 
51  41    2 

61  44  37 
84  21    0 

106    8  12 

98  3  51 
57  40  11 
11  46  27 
38  9  21 
51  3  39| 
71  58  41 
93  12  31 

100  45  29 

110  12  57 
70  46  59 
24  54  23 

60  5  12 

80  35  35 
87  38  10 

122  •  3  59 
83  36  11 

37  44  ;i5 

48  48  30 
68  18  6 

74  48  34 
110  15  8 

133  39  36 
50  19  46 

38  25  24 
56  21  8 

62  14  28 
97  42  45 

62  42  34 
13  1  34 
44  48  26 


P.L. 

of 
Diff. 


S5i26 
9383 
3390 

saoo 

8867 

2651 
S356 
9317 
3051 
9699 

9779 
9467 
9437 
3337 
98  J  3 
9643 

9905 
C579 
9579 
9553 
3791 
9968 
9743 
9576 

3019 
9689 
9678 
3166 
9856 
9679 

3190 
9773 
9768 
3450 
9973 
9773 
9785 

3909 
9845 
3946 
3105 
9855 
9861 

9910 
9899 
3986 


111b. 


61  7  40l 
18  5  31 
27  58  42 

78  4  52 

83  58  1 

74  19  53 
32  10  9 
63  50  1 

71  50  9 
95  30  2 

87  9  7 
45  55  25 
49  58  20 
60  21  8 
82  AG  49 
104  30  16 

99  36  4 
59  19  35 
13  26  0 
36  21>  2 
49  48  27 
70  27  48 
91  36  51 
99  6  1 

111  42  40 

72  24  3 
26  31  35 
58  38  22 

79  2  19 
86  1  2 


123 

85 
39 
47 

73 

108 


31 
11 


44 
14 


19  45 
27  10 
47  19 
13  31 
40  21 


135  5  35 
51  53  15 
37  12  51 
54  53  5 
60  41  12 
96  9  36 

64  14  40 
14  33  54 
43  23  58 


P.L. 

of 
Dlff. 


9541 
9985 
9935 
9914 
9885 

9666 
9369 
9331 
3081 
9706 

9796 
9461 
9459 
3383 
9831 
9655 

9990 
9593 
9586 
9566 
3867 
9989 
9759 
9590 

3033 


9689 
3196 
9870 
9699 

3139 

9784 
2779 
3497 
9968 
9783 
9795 

3919 
9855 
4037 
3194 
9865 
9870 

9917 
9905 
3315 


Vfh. 


62  47  56 
19  51  52 
26  11  6 
76  \6  46 
82  25  23 

75  57  18 
33  54  28 
62  4  47 
70  21  36 
93  53  30 

88  43  40 

47  37  5 

48  15  59 
58  58  3: 
81  13  1 

102  52  36 


101 
60 
15 
34 

48 

90 
97 


7  57 

58  40 
5  14 
49  21 
34  34 
57  22 
1  29 
26  52 


113  12  18 
74  0  50 
28  8  30 
57  12  8 
77  29  22 
84  24  11 


124 

86 
40 
46 
65 
71 
107 


59  15 
46  3 
54  41 

6  42 
16  51 
38  411 

5  47 


136  31  22 
53  26  32 

36  1  48 
53  25  25 

59  8  8 
94  36  39 

65  46  37 
16  6  7 
42  0  4 


P.L. 

of 

Diff. 


9556 
9991 
9949 

9905 

9683 
9383 
9346 
3119 
9719 

9819 
9495 
9467 
3431 
3848 
9668 

9935 
9606 
9599 
9580 
3948 
3013 
9779 
9603 

3047 
9707 
9701 
3996 
3884 
9704 

3144 
9794 
9788 
3546 
3003 
9794 
9805 

3999 
9863 
4139 
3144 
9874 
9878 

9994 
9911 
3346 


IXh. 


64  27  51 
21  38  4 
24  23  51 
74  29  1 
80  53  II 

77  34  21 
35  38  27 
60  19  55 
68  53  41 
92  17  16 

90  17  52 
49  18  25, 
46  33  59 
57  36  50 
79  39  36 
101  15  13 


102 
62 
16 
3:3 
47 
67 
88 
95 


39  32 
37  27, 
44  10 
9  59 
22  3 
27  25 
26  25 
48  1 


114  41  33 
75  37  211 
29  45  9, 
55  46  30! 
75  56  43, 
82  47  36 


126 
88 
42 
44 
63 
70 

105 


26  31 
20  39 
29  24 
47  9 
46  42 
4  5 
31  26 


137  56  57 
54  59  38 
34  52  24 
51  58  9 
57  35  16 
93  3  52 


^  18  25' 
17  38  12! 


P.L. 

of 
Die 


9579  , 
9300 

9963  ' 

9&«3  . 


9397 


3144 
2733 

9838 
9510 
9481 
3489 
2d67 
9680 

9948 
9619 
9619 
9594 
4036 
3096 
9786 
9616 

3050 

9718 
9713 


9716 

3155 
9t<05 
9799 
3589 
3090 
9804 
9815 

3936 
9871 
49S9 
3166 
9884 
9887 


9931 
.,     9918 

40  36  46     3380 
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GREENWICH  MEAN  TIME. 

% 

LUNAR  DISTANCES. 

1 

star's  Name 

P.L. 

P.L. 

P.L. 

1 

P.L. 

and 

Midnight. 

of 

XVh. 

of 

xvnib. 

of 

XXIh. 

of 

Position. 

%^ 

Diff. 

Diff. 

Diff. 

BJiff. 

Suif 

W. 

O           1        1 

66    7  25 

S587 

O          /          // 

67  46  38 

9603 

O          1        II 

69  25  21» 

9618 

O          1        o 

71     3  59 

26a'> 

Spica 

W. 

23  24    4 

9309 

25    9  50 

9390 

26  55  21 

9331 

28  40  35 

9344 

Antares 

E. 

22  36  57 

9378 

20  50  25 

9299 

19    4  14 

9307 

17  18  25 

2322  ^ 

Jupiter 
a  Aquil» 

E. 

72  41  37 

9257 

70  54  34 

9979 

69    7  53 

9286 

67  21  a3 

9302 

E. 

79  21  25 

9948 

77  50    7 

9979 

76  19  19 

9997 

74  49    3 

3023 

2 

Sun 

W. 

79  11    2 

9715 

80  47  22 

9rJ9 

82  23  20 

9747 

83  58  57 

9764 

Spica 

W. 

37  22    6 

9411 

39    5  25 

9494 

40  48  25 

9438 

4i  31    5 

9453 

Jupiter 

E. 

58  35  25 

93T7 

56  51  17 

9391 

55    7  30 

9407 

53  24    5 

9422 

a  Aquilee 

E. 

67  26  25 

3179 

65  59  51 

3215 

64  34    0 

3254 

63    8  55 

3294 

Fomalhaut 

E. 

90  41  20 

9748 

89    5  44 

9763 

87  30  28 

9779 

85  55  33 

9796 

3 

Sun 

W. 

91  51  44 

9844 

93  25  15 

9859 

94  58  27 

9874 

96  31  19 

9890 

Spica 

W- 

50  59  25 

9594 

52  40    5 

9538 

54  20  26 

9551 

56    0  28 

9565 

Jupiter 

E. 

44  52  19 

9496 

43  11    0 

9510 

41  30    1 

9595 

39  49  22 

9538 

a  AquilaD 

E. 

56  16    6 

3536 

54  56  22 

3593 

53  37  40 

3654 

52  20    4 

3721 

Fomalhaut 

E. 

78    6  35 

9886 

76  33  58 

9905 

75    1  46 

9926 

73  30    0 

2947 

a  Pegasi 

E. 

99  38    6 

9693 

98    1  16 

9706 

96  24  44 

9719 

94  48  29 

9732 

4 

Sun 

W. 

104  10  49 

9964 

105  41  47 

9977 

107  12  28 

9999 

108  42  51 

3005 

Spica 

W. 

64  15  56 

9639 

65  54    8 

9645 

67  32    2 

9657 

69    9  39 

9670 

Antares 

W. 

18  22  48 

9696 

20    1    8 

9639 

21  39  10 

9659 

2:3  16  55 

9664 

Jupiter 

E. 

31  30  56 

9607 

29  52  11 

9691 

28  13  44 

9634 

26  35  35 

9646 

a  AquilsB 

E. 

46  10  59 

4139 

45    1  28 

4935 

43  53  35 

4347 

42  47  26 

4472 

Foirialliaut 

E. 

65  57  57 

3000 

64  28  59 

3085 

63    0  31 

3111 

61  32  35 

3138  1 

a  Pcgaai 

E. 

86  51  39 

9800 

85  17  11 

9814 

83  43    1 

9898 

82    9    9 

9849 

• 

Saturn 

E. 

94    9  28 

9699 

92  31  13 

9649 

90  53  15 

9655 

89  15  34 

9667 

5 

Sun 

W. 

116  10  as 

9079 

117  39  17 

3084 

119    7  46 

3096 

120  36    0 

3109 

Spica 

W. 

77  13  37 

9730 

78  49  37 

9741 

80  25  23 

9752 

82    0  54 

9763 

Antares 

W. 

31  21  32 

9794 

32  57  40 

9735 

34  33  3:) 

9747 

36    9  11 

9757 

Fomalhaut 

E. 

54  21  31 

3993 

52  57  1 1 

3329 

51  33  a3 

3367 

50  10  39 

3407  i 

a  Pegaai 

E. 

74  24  22 

9913 

72  52  20 

9998 

71  20  37 

9943 

69  49  12 

9958 

Saturn 

E. 

81  11  17 

9727 

79  35  13 

9739 

77  59  25 

9750 

76  23  52 

9762 

6 

Sun 

W. 

127  53  34 

3166 

129  20  24 

3177 

130  47    1 

3188 

132  13  25 

3198 

Spica 

W. 

89  55     1 

9814 

91  29  11 

9624 

93    3    8 

9833 

94  36  53 

9842 

Autares 

W. 

44    3  53 

9809 

45  38    9 

9818 

47  12  13 

9828 

48  46    5 

9836 

Fomalhaut 

E. 

43  28  34 

2SS1 

42  11     1 

3720 

40  54  35 

3789 

39  39  21 

3863 

1 

a  Pegasi 

E. 

62  16  54 

3036 

60  47  26 

3053 

59  18  19 

3070 

57  49  33 

3087 

Saturn 

E. 

68  29  43 

9814 

66  55  34 

2825 

65  21  39 

9835 

63  47  57 

9645 

a  Arietis 

E. 

103  57  17 

9895 

102  23  21 

9834 

100  49  37 

9843 

99  16    5 

9852 

7 

Sun 

W. 

139  22  21 

3948 

140  47  a? 

3258 

142  12  34 

3967 

143  37  24 

3976 

Antares 

W. 

56  32  34 

9880 

58    5  19 

2887 

59  37  54 

9895 

61   10  19 

9903  ^ 

Fomaihaut 

E. 

3:}  44  47 

4378 

32  39    6 

4522 

31  35  ai 

4699 

30  34  18 

4665 

a  Pegasi 

E. 

50  31  19 

3187 

49    4  54 

3209 

47  38  5G 

3233 

46  13  26 

3959 

Saturn 

E. 

56    2  37 

9894 

54  30  10 

2903 

52  57  55 

£912 

51  25  52 

9922  ! 

a  Arietis 

E. 

91  31  16 

9894 

89  58  50 

2903 

88  26  35 

2911 

86  54  30 

2918 

1 

8 

Antai-es 

W. 

68  50    4 

9938 

70  21  35 

2944 

71  52  58 

9951 

73  24  12 

9957  i 

Jupiter 

W. 

19  10    8 

9994 

20  41  56 

9931 

22  13  36 

2937 

23  45    8 

9949 

• 

a  Pegasi 

E, 

39  14    7 

3418 

37  52  11 

3458 

36  31    0 

3508 

35  10  3J 

3553 
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t 

! 

LUNAR  DISTANCES. 

« 

Star's  Name 

P.L 

' 

P.L. 

* 

PL. 

P.i^ 

^1 

and 

Noon. 

of 

mt> 

of 

Vlii. 

of 

IXJ>-- 

ot 

1^ 

8 

Position. 

• 

Diff. 

Diff. 

Diff. 

Dim 

Saturn 

E. 

O           /        /' 

49  54     1 

S831 

O           /          /» 

48  22  22 

9941 

46  50  55 

S950 

0          /        /' 

45  19  40 

auuk 

a  Ai'ietis 

E. 

85  22  34 

S996 

83  50  48 

9933 

82  19  11 

9940 

80  47  43 

9948 

9 

Antares 

W. 

74  55  19 

8963 

76  26  18 

9969 

77  57  10 

9975 

79  27  54 

9980 

Jupiter 

W. 

25  16  a3 

9940 

26  47  50 

9954 

28  19    0 

9960 

29  50    3 

9965  ' 

Satuni 

E. 

37  46  28 

3011 

36  16  29 

3099 

34  46  44 

3034 

33  17  14 

3047   1 

a  Arietis 

E. 

73  12  29 

S9tJ0 

71  41  51 

9985 

70  11  20 

9999 

68  40  57 

9988 

! 

10 

An  tares 

W. 

86  59  58 

3005 

88  30    4 

1^009 

90    0    5 

3014 

91  30    0 

1 
3019 

a  AquilsB 

W. 

42  57  24 

4689 

43  58  33 

4603 

45    0  55 

4594 

46    4  26 

4453 

Jupiter 
a  Arietis 

W. 

37  23  37 

9991 

38  54    1 

9996 

40  24  19 

3001 

41  54  31 

3005 

E. 

61  JO  51 

30-26 

59  41  10 

3031 

58  11  36 

3036 

56  42    8 

3041    , 

Aidebaran 

E. 

93  21  41 

3074 

91  53    0 

3079 

90  24  25 

3083 

88  55  55 

30^7 

11 

a  Aquilce 

W. 

51  36  15 

4161 

52  44  59 

4139 

53  54  23 

4101 

55    4  24 

4066 

Jupiter 

W. 

49  24  13 

:«iS 

50  53  55 

3029 

52  23  32 

3039 

53  53    5 

3035  j 

a  Ai'ietis 

E. 

49  16  22 

3066 

47  47  31 

3071 

46  18  46 

3076 

44  50    7 

9080 

Aidebaran 

E. 

81  34  44 

3109 

80    6  45 

3114 

78  38  52 

3118 

77  11    4 

3191   ' 

12 

Jupiter 
a  AquilsB 

W. 

61  19  53 

3049 

62  49    5 

3059 

64  18  14 

3054 

65  47  20 

3066 

W. 

61    2    8 

3999 

62  14  58 

3908 

63  28  10 

3888 

64  41  42 

3870  - 

a  Arietis 

E. 

37  28  19 

3105 

36    0  16 

3110 

34  32  19 

3116 

33    4  29 

3133 

Aidebaran 

E. 

69  53  11 

3141 

68  25  51 

3144 

66  58  35 

3148 

65  31  24 

3159  ' 

13 

Jupiter 

W. 

73  12  20 

3069 

74  41  16 

3064 

76  10  10 

3064 

77  39    4 

3065 

a  Aquilse 

W. 

70  53  33 

3797 

72    8  38 

3786 

73  2:3  55 

3776 

74  39  22 

3766 

Fomalhaut 

W. 

45  *^8  29 

3819 

46  43  19 

3778 

47  58  44 

3746 

49  14  43 

3717 

a  Pegasi 

W. 

2:3  41  48 

4409 

24  47    7 

4960 

25  54  37 

4139 

27    4    1 

4036 

Aidebaran 

E. 

58  16  34 

3171 

56  49  50 

3174 

55  23  10 

3178 

53  56  a? 

9183  . 

Pollux 

E. 

100  20    1 

3090 

98  51  39 

3090 

97  23  17 

3091 

95  54  56 

3091 

14 

Jupiter 

W. 

85    3  33 

3063 

86  32  27 

3061 

88    1  24 

3060 

89  30  23 

3058 

1 

a  Aquil» 

W. 

80  58  58 

3797 

82  15  16 

3791 

83  31  41 

3715 

84  48  12 

3711 

Fomalhaut 

W. 

55  41  33 

3601 

57    0    6 

3583 

58  18  59 

3565 

59  38  12 

3548 

a  Pegasi 

W. 

33  12  24 

3693 

34  29  19 

3647 

35  47    3 

3605 

37    5  32 

3567 

Saturn 

W. 

23  29  13 

3909 

24  55  12 

3190 

26  21  33 

3174 

27  48  13 

3159 

Aidebaran 

E. 

46  45    1 

3907 

45  19    0 

3919 

43  53    5 

3918 

42  27  17 

3»5 

Pollux 

E. 

88  33    8 

3088 

87    4  44 

3067 

85  36  18 

3085 

84    7  50 

3064 

15 

Jupiter 

W. 

96  55  54 

3046 

98  25  10 

3043 

99  54  30 

3039 

101  23  55 

3034  j 

Fomalhaut 

W. 

66  18  30 

3477 

67  39  20 

3465 

69    0  23 

3453 

70  21  40 

3449  ! 

a  Pegasi 

W. 

43  47    3 

34S6 

45    8  50 

3403 

46  31    3 

3389 

47  53  40 

3363  . 

1 

Saturn 

W. 

a5    5  20 

3106 

36  as  22 

3097 

38    1  35 

308e 

39  29  59 

3079 

Aidebaran 

E. 

35  20  40 

3973 

33  55  57 

3988 

32  31  31 

3303 

31    7  23 

S»9 

Pollux 

E. 

76  44  56 

3071 

75  16  11 

3068 

73  47  22 

3065 

72  18  29 

3060 

1 
1 

Sun 

E. 

137  54  30 

3441 

136  33    0 

3436 

135  11  24 

3431 

133  49  43 

3497 

16 

Fomalhaut 

W. 

77  11  12 

3387 

78  33  43 

3378 

79  56  25 

3367 

81  19  19 

3358 

1 
1 

a  Pegasi 

W. 

54  52    1 

3977 

56  16  39 

3969 

57  41  35 

>947 

59    6  48 

3833 

Saturn 

W. 

46  54  32 

3039 

48  23  57 

3030 

49  53  ai 

3091 

51  23  20 

3013 

1 

Pollux 

E. 

64  52  43 

3036 

63  23  15 

3030 

61  53  40 

3094 

60  23  57 

3018 

Regulus 

E. 

101  45  a5 

3090 

100  15  47 

3014 

98  45  51 

3006 

97  15  46 

9998 

Sun 

E. 

126  59  47 

3396 

125  37  26 

3390 

124  14  58 

3389 

122  52  21 

3374 
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• 

GREENWICH  MEAN  TIME. 

• 

I 

LUNAR  DISTANCES. 

9 

star's  Name 

• 

P.L. 

P.L 

P.L. 

• 

P.L. 

?! 

and 

Midnight. 

of 

XVh. 

of 

XVIIPi. 

of 

XXIb. 

of 

8 

Positioii. 

%j 

Diff. 

Diff. 

Dlff. 

Dlff. 

Saturn 

E. 

43  48  a6 

9960 

42  17  44 

9979 

0          1       $i 

40  47    5 

9990 

0      /     II 
39  16  40 

3001 

a  Aiietis 

E. 

79  16  23 

99&4 

77  45  12 

9960 

76  14    9 

9967 

74  43  15 

9973 

* 

9 

Antares 

W. 

80  58  32 

9985 

82  29    3 

9990 

83  59  28 

9996 

85  29  46 

3001 

I 

Jupiter 

W. 

31  20  59 

9971 

32  51  48 

9976 

34  22  31 

9981 

35  53    7 

9986 

Saturn 

E. 

31  47  59 

3060 

30  19    1 

3075 

28  50  21 

3099 

27  22    2 

3110 

a  Arietis 

E. 

&[  10  42 

3004 

65  40  34 

3009 

64  10  33 

3015 

62  40  39 

3090 

10 

Autares 

W. 

92  59  49 

3093 

94  29  3:3 

3097 

95  59  12 

3031 

97  28  46 

3034 

a  AquilflB 

W. 

47    9    0 

4388 

48  14  32 

4339 

49  20  58 

4976 

50  28  13 

4996 

Jupiter 

W. 

43  24  38 

3009 

44  54  40 

3014 

46  24  36 

3018 

47  54  27 

3099 

a  Arietis 

E. 

55  12  46 

3047 

53  43  31 

3059 

52  14  22 

3056 

50  45  19 

3061 

Aldebaran 

E. 

87  27  30 

3009 

85  59  11 

3096 

84  30  57 

3101 

83    2  48 

3105 

11 

a  Aquil» 

W. 

56  14  59 

4034 

57  26    5 

4005 

58  37  40 

3978 

59  49  41 

3959 

Jupiter 

W. 

55  22  34 

3039 

56  51  59 

3049 

58  21  20 

3044 

59  50  38 

3047 

1 

a  Arietis 

E. 

43  21  33 

3085 

41  53    5 

3090 

40  24  43 

3096 

38  56  28 

3101 

Aldebaran 

E. 

75  43  20 

3133 

74  15  41 

3199 

72  48    6 

3133 

71  20  36 

3137 

12 

Jupiter 

W. 

67  16  24 

3058 

68  45  25 

3059 

70  14  25 

3060 

71  43  23 

3061 

a  AquiiiB 

W. 

65  55  32 

3853 

67    9  40 

3838 

68  24    3 

3893 

69  38  41 

3810 

a  Arietis 

E. 

31  36  47 

3199 

30    9  12 

3136 

28  41  46 

3143 

27.14  29 

3153 

Aldebaran 

E. 

64    4  17 

3156 

62  37  15 

3159 

61  10  17 

3163 

59  43  23 

3107 

13 

Jupiter 

W. 

79    7  57 

3065 

80  36  50 

3064 

82    5  44 

3064 

83  34  38 

3064 

a  Aquilie 

W. 

75  55    0 

3757 

77  10  47 

3748 

78  26  43 

3741 

79  42  47 

3734 

Fouialbaut 

W. 

50  31  12 

3691 

51  48    9 

3666 

53    5  32 

3649 

54  23  21 

3691 

a  Pegasi 

W. 

28  15    5 

3947 

29  27  37 

3871 

30  41  26 

3804 

31  56  24 

3745 

Aldebaran 

E. 

52  30    6 

3187 

51    3  41 

3199 

49  37  22 

3197 

48  U    9 

3901 

Pollux 

E. 

94  26  35 

3091 

92  58  14 

30dJ 

91  29  53 

3090 

90    I  31 

3069 

14 

Jupiter 

W. 

90  59  24 

3056 

92  28  27 

3054 

,  93  57  33 

30A9 

95  26  42 

3049 

a  Aquilce 

W. 

86    4  47 

3707 

87  21  27 

3703 

88  38  11 

3699 

89  54  59 

3696 

Fomalhaut 

W. 

60  57  43 

3533 

62  17  31 

3518 

63  37  35 

3504 

64  57  55 

34P0 

a  Pegasi 

W. 

38  24  42 

3534 

39  44  29 

3503 

41    4  50 

3475 

42  25  42 

3449 

Saturn 

W. 

29  15  11 

3147 

30  42  24 

3136 

32    9  50 

3195 

33  37  29 

3115 

Aldelmran 

E. 

41     1  38 

3933 

3J>  36    8 

3941 

38  10  47 

3950 

36  45  37 

3961 

Pollux 

E. 

82  39  21 

3089 

81  10  49 

3080 

79  42  15 

3077 

78  13  37 

3074 

15 

Jupiter 

W. 

102  53  25 

3030 

104  23     1 

3096 

105  52  42 

3090 

107  22  30 

3015 

Fomalhaut 

W. 

71  43    9 

3431 

73    4  51 

3419 

74  26  46 

3408 

75  48  53 

3398 

a  Pegasi 

W. 

49  16  39 

3345 

50  39  59 

3396 

52    3  40 

3309 

53  27  41 

3993 

Saturn 

W. 

40  58  34 

3071 

42  27  19 

3063 

43  56  14 

3056 

45  25  18 

3047 

Aldebaran 

E. 

29  43  37 

3345 

28  20  17 

3370 

26  57  26 

3400 

25  35  10 

3438 

Pollux 

E. 

70  49  31 

3056 

69  20  28 

3059 

67  51  19 

3047 

66  22    4 

3049 

ScN 

E. 

132  27  57 

3499 

131    6    5 

3415 

129  44    6 

3409 

128  22    0 

3403 

16 

Fomalhaut 

W. 

82  42  24 

3348 

84    5  40 

3338 

85  29    8 

3398 

86  52  47 

3319 

a  Pegasi 

W. 

60  32  18 

3919 

61  58    5 

3904 

6:3  24    9 

3191 

64  50  29 

3177 

Saturn 

W. 

52  53  17 

3004 

54  23  25 

9994 

55  53  45 

9985 

57  24  17 

9975 

Pollux 

E. 

58  54    7 

3011 

57  24    8 

3005 

55  54     1 

9997 

54  23  44 

9989 

Regulua 

E. 

95  45  32 

9999 

94  15    9 

9985 

92  44  37 

9977 

91  13  55 

9968 

Sun, 

E. 

121  29  35 

3366 

120    6  40 

3358 

118  43  35 

3348 

117  20  19 

3339 

11 
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XVII. 


• 

GREENWICH  MEAN  TIME. 

• 

1 

LUNAK  DISTANCES. 

oftbe 
mth. 

Star's  Name 
and 

Noon. 

P.L. 
of 

Illh. 

P.L. 
of 

VP>. 

P.L. 
of 

1X>- 

PL    , 

of 

17 

Position. 

Diff. 

Diff. 
3300 

Diff. 

Diff.    , 

Fomalhaut 

W. 

O           /         II 

88  16  36 

3310 

89  40  36 

Oil' 

91    4  47 

3991 

o       /      *• 

92  29    9 

1 
3989 

a  Pegasi 

W. 

66  17    6 

3163 

67  43  59 

3149 

69  11     9 

3136 

70  38  35 

3139 

. 

Saturn 

w. 

58  55    1 

S965 

(50  25  57 

9955 

61  57    6 

9944 

63  28  29 

9S33 

a  Arietis 

w. 

22  46    7 

3056 

24  15  11 

3035 

25  44  40 

3017 

27  14  32 

3000 

PolJux 

E. 

52  53  18 

3981 

51  22  42 

9973 

49  51  56 

9965 

48  20  59 

9956 

RegtiJiis 

E. 

89  43    2 

S959 

88  11  58 

9950 

SG  40  42 

9940 

85    9  14 

S931 

Venus 

E. 

95  54  25 

3427 

94  32  31? 

3415 

93  10  40 

3405 

91  48  29 

3394 

Suif 

E. 

115  56  53 

3399 

114  3:3  15 

3319 

1 13    9  26 

3309 

111  45  25 

3998 

L 

18 

Fomalhaut 

W. 

99  33  38 

3938 

100  59    2 

3999 

102  24  37 

3990 

103  50  22 

1 

33il3 

a  Pegasi 

W. 

77  59  58 

30r>9 

79  29    6 

3039 

80  58  31 

3094 

82  28  14 

3009 

Satuni 

W. 

71    8  58 

9674 

72  41  50 

9869 

74  14  58 

9848 

75  48  23 

9835 

a  Arietis 

W. 

34  49    8 

9918 

36  21     4 

9909 

37  53  20 

9887 

39  25  56 

2871    . 

PoUux 

E. 

40  43  25 

2909 

39  11   18 

9900 

37  38  59 

9890 

36    6  27 

9880 

ReguJns 

E. 

77  28  35 

9ti74 

75  55  43 

9869 

74  22  36 

9849 

72  49  12 

9836 

Venus 

E. 

84  54  19 

3333 

83  30  ACi 

3390 

82    6  58 

3306 

80  42  53 

3999  . 

Son 

E. 

104  41  57 

3936 

103  16  31 

3993 

101  50  49 

3910 

100  24  52 

3196 

19 

Saturn 

W. 

m  39  57 

9763 

85  15  13 

9748 

86  50  49 

9739 

88  26  46 

9717 

a  Arietis 

W. 

47  J4    0 

9791 

48  48  40 

9775 

50  23  41 

9758 

51  59    4 

9741   , 

Regulus 

E. 

64  57  49 

9766 

6:^  22  36 

9751 

61  47    4 

9735 

60  11  11 

9719 

Venus 

E. 

73  38  11 

3914 

72  12  19 

3198 

70  46    8 

3169 

69  19  37 

3164 

Sun 

E. 

93  10  42 

3119 

91  42  56 

3103 

90  14  50 

3087 

88  46  24 

3069 

1 

ao 

Saturn 

W. 

96  31  50 

9635 

98    9  58 

9618 

99  48  29 

9600 

101  27  24 

1 
9583 

a  Arietis 

W. 

60     1  41 

9654 

61  39  23 

9635 

63  17  30 

9618 

64  56    1 

2599 

Aldebaran 

W. 

29  12  36 

9990 

30  44  30 

9876 

32  17  19 

9835 

33  51     1 

9796 

Regulus 

E. 

52    6  25 

9637 

50  28  20 

9690 

48  49  52 

9609 

47  11    0 

2585  1 

Venus 

E. 

62    1  44 

3075 

00  a3    4 

3056 

59    4    0 

3037 

57  34  33, 

3018 

Suif 

E. 

81  18  51 

3980 

79  48  13 

9969 

78  17  12 

9949 

76  45  47 

9994 

21 

a  Arietis 

W. 

73  15    0 

9506 

74  56    5 

9487 

76  37  37 

9467 

78  19  36 

1 
9449 

Aldebaran 

W. 

41  50  52 

9640 

43  28  53 

9619 

45    7  32 

95ffi 

46  46  47 

9559 

Regulus 

E. 

38  50  33 

9495 

37    9  13 

9477 

35  27  27 

9458 

33  45  15 

9441 

Venus 

E. 

50     1  19 

9991 

48  29  27 

9909 

46  57  11 

9889 

45  24  29 

9863  , 

Sun 

E. 

69    2  34 

9896 

67  28  40 

9807 

65  54  21 

9787 

64  19  36 

2768 

22 

Aldebaran 

W. 

55  11  47 

9439 

56  54  26 

9417 

.58  37  37 

9395 

60  21  19 

9373 

Venus 

E. 

37  34  52 

9769 

35  59  44 

9751 

34  24  12 

9735 

32  48  18 

9718 

Suw 

E. 

56  19  18 

9669 

54  41  57 

9650 

53    4  10 

9639 

51  25  58 

9619 

23 

Aldebaran 

W. 

69    7  17 

9974 

70  53  54 

9957 

72  40  57 

S939 

74  28  26 

2999 

Suif 

E. 

43    8  44 

9595 

41  28    6 

9510 

39  47    6 

9494 

38    5  45 

9480  1 

28 

Sun 

W. 

27  39  37 

9380 

29  23  40 

9387 

31     7  33 

9396 

32  51  13 

9406 

a  Aquilse 

E. 

90  23  29 

9674 

88  46  14 

9686 

87    9  15 

9699 

85  32  34 

2715 

29 

Sun 

W. 

41  25  36 

9470 

43    7  :52 

9484 

44  49    8 

9499 

46  30  22 

9515 

a  Aquilie 

E. 

77  35    4 

^J8 

76     1     0 

9845 

74  27  30 

9679 

72  54  25 

9901 

30 

Sun 

W. 

54  50  45 

9609 

56  29  37 

9691 

58    8    4 

9639 

59  46    6 

9657 

a  Aqiiilce 

E. 

65  20  15 

3080 

63  51  41 

3193 

62  23  59 

3169 

60  57  13 

3916   ; 
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1 

1 

GREENWICH  MEAN  TTlVfK. 

1 

1 

1 

LUNAR  DISTANCES. 

\h 

Star's  Nome 

P.L. 

P.L. 

P.L. 

P.L. 

17 

and 

Midnifflit. 

of 

XVh. 

of 

xvnih. 

of 

XXIh. 

of 

FoaitioD. 

w 

Diff. 

Diff. 

Diff. 

Difl. 

Fomalhaiit 

W. 

0           t        fi 

93  53  42 

3973 

O          /         // 

95  18  25 

3964 

Oil' 

96  43  19 

3955 

98    8  23 

3946 

a  Pegasi 

w. 

72    6  18 

3108 

73  34  18 

309j 

75    2  34 

3081 

76  31    7 

3066 

Saturn 

w. 

65    0    6 

9999 

66  31  57 

9911 

68    4    2 

9899 

69  36  22 

9887 

a  Arietis 

w. 

28  44  45 

9989 

30  15  20 

9965 

31  46  16 

9950 

33  17  32 

9934 

Pollux 

E. 

46  49  51 

9947 

45  18  32 

9939 

43  47    2 

9999 

42  15  20 

9919 

Regulus 

E. 

83  37  34 

9990 

82    5  40 

9909 

80  3S  as 

9898 

79    1  11 

9887  ; 

Venus 

E. 

90  26    G 

3383 

89    3  30 

3371 

87  40  40 

3359 

86  17  37 

3346 

Suif 

E. 

110  21  11 

3987 

108  56  44 

3975 

107  32    3 

tlWlSf 

106    7    7 

3950 

18 

Fomalliaut 

W. 

105  IG  16 

3905 

106  42  19 

3198 

108    8  31 

3190 

109  34  52 

1 
•     3184 

a  Pegasi 

W. 

83  58  15 

9995 

85  28  34 

9981 

86  59  11 

9966 

88  30    6 

9951 

Saturn 

W. 

77  22    5 

9891 

78  56    5 

9607 

80  30  24 

9793 

82    5    1 

9779 

a  Arietis 

W. 

40  58  52 

9855 

42  32    8 

9639 

44    5  45 

9894 

45  a9  42 

9808 

Pollux 

E. 

34  33  4^ 

9870 

33    0  46 

9869 

31  27  38 

9859 

29  54  18 

9844 

Regulus 

E. 

71  15  31 

9893 

69  41  33 

9809 

68    7  17 

9795 

66  32  42 

9781 

Venus 

E, 

79  18  32 

3977 

77  53  54 

3969 

76  28  58 

3947 

75    3  44 

3931 

Sun 

E. 

98  58  38 

3181 

97  32    6 

3167 

96    5  17 

3151 

94  38    9 

3135 

19 

Saturn 

W. 

90    3    3 

9701 

91  39  42 

9685 

93  16  42 

9668 

94  54    5 

9659 

a  Arietis 

W. 

53  34  49 

9794 

55  10  57 

9707 

56  47  28 

9689 

58  24  23 

9679 

Regulus 

E. 

58  34  57 

9704 

56  58  22 

9687 

55  21  25 

9671 

53  44    6 

9655 

Venus 

E. 

67  52  45 

3147 

66  25  32 

3199 

64  57  58 

3111 

63  30    2 

3093 

Suif 

E. 

87  17  37 

3059 

85  48  28 

3034 

84  18  58 

3017 

82  49    6 

9996 

• 

20 

Saturn 

W. 

103    6  43 

9585 

104  46  26 

9548 

106  26  33 

9530 

108    7    5 

9519 

a  Arietis 

W. 

66  34  58 

9580 

68  14  20 

9569 

69  54    7 

9543 

71  34  21 

9595 

Aldebarau 

W. 

35  25  31 

9763 

37    0  48 

9730 

38  i16  48 

9699 

40  13  30 

9669 

Regulus 

E. 

45  31  44 

9586 

43  52    3 

9549 

42  11  58 

9531 

40  31  28 

9513 

Venus 

E. 

56    4  42 

9099 

54  34  28 

9980 

53    3  50 

9960 

51  32  47 

9940 

Sun 

E. 

75  13  58 

9904 

73  41  44 

9885 

72    9    6 

9866 

70  36    3 

9845   i 

21 

a  Arietis 

W. 

'80    2    ] 

9430 

81  44  53 

9411 

83  28  12 

9399 

85  11  58 

9373 

Aldebaran 

W, 

48  26  38 

9534 

50    7    4 

9509 

51  48    5 

9485 

53  29  40 

9469 

Regulus 

E. 

32    2  38 

9499 

30  19  35 

9405 

28  36    7 

9387 

26  52  14 

9370 

Venus 

E. 

43  51  23 

9844 

42  17  52 

9895 

40  43  56 

9806 

39    9  36 

9788 

Suif 

E. 

62  44  24 

9747 

61    8  47 

9797 

59  32  43 

9707 

57  56  13 

9689 

22 

Aldebaran 

W. 

62    5  32 

9353 

63  50  15 

9333 

65  35  27 

9313 

67  21    8 

9993 

Veinis 

E. 

31  12    2 

Sr709 

29  35  25 

9688 

27  58  29 

9675 

26  21  15 

9663 

Sun 

E. 

49  47  20 

9594 

48    8  17 

9577 

46  28  50 

9550 

44  48  59 

9549 

23 

Aldebaran 

W. 

76  16  20 

9906 

78    4  39 

9100 

79  53  21 

9175 

81  42  26 

9161 

Sun 

E. 

36  24    3 

9406 

34  42    2 

9453 

32  59  42 

9441 

31  17    5 

9431 

26 

Sun 

W. 

34  34  39 

9417 

36  17  50 

9499 

38    0  44 

9441 

39  43  20 

9455 

1   • 

a  AquilflB 

E. 

83  56  14 

9739 

82  20  17 

9751 

80  44  45 

9779 

79    9  40 

9794 

29 

Sun 

W. 

48  11  14 

9533 

49  51  42 

9549 

51  31  47 

9566 

53  11  28 

9584 

a  Aquilse 

E. 

71  22  18 

9933 

69  50  41 

9967 

68  19  47 

3003 

66  49  38 

3040 

30 

Sun 

W. 

61  23  43 

9677 

63    0  54 

9095 

64  37  40 

9715 

66  14    0 

9735 

a  AquilsB 

E. 

59  31  23 

3966 

58    6  32 

3390 

56  42  44 

3378 

55  20    2 

3438 
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1. 


AT  GREENWICH  APPARENT  NOON. 


« 
9 


^ 


Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun, 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun» 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun, 

Mon. 
Tues. 
Wed. 
Thur. 

Frid. 


§ 
•S 

o 

p 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
RightAsccusiou. 


ti      in       8 

12  29  58.84 
12  33  36.42 
12  37  14.3] 

12  40  52.48 
12  44  31.00 

12  48  9.88 

12  51  49.13 
12  55  28.79 

12  59  8.87 

13  2  49.40 
13  6  30.39 
13  10  11.86 

13  13  53.84 
13  17  36.36 
13  21  19.43 

13  25  3.08 
13  28  47.33 
13  32  32.20 

13  36  17.70 
13  40  3.86 
13  43  50.68 

13  47  38.17 
13  51  26.35 
13  55  15.25 

13  59     4.87 

14  2  55.21 
14     6  46.29 

14  10  38.11 
14  14  30.68 
14  18  24.00 
14  22  18.04 


14  26  12.98     9.802 


Biflf.  for 
1  hour. 


9.059 
9.071 
9.084 

9.098 
9.112 
9.127 

9.143 
9.1G0 
9.178 

9.197 
9.217 
9.238 

9.260 
9.283 
9.306 

9.331 
9.356 
9.382 

9.409 
9.436 
9.464 

9.493 
9.523 
9.552 

9.582 
9.G13 
9.()44 

9.675 
9.70G 
9.738 
9.770 


Apparetit 
Decliuation. 


Diff.  for 
lliour. 


s. 


// 


3  14  22.9-58.27 
3  37  40.3    58.17 


4     0  55.1 


4  24 

4  47  15.6 

5  10  20.4 


5  33  21.4 

5  56  18.1 

6  19     9.9 

6  41  56.7 

7  4  38.1 
7  27  13.9 

7  49  43.6 

8  12    7.0 
8  34  23.6 

8  56  33.0 

9  18  34.8 

9  40  28.7 

• 

10  2  14.2 
10  23  51.1 
10  45  19.0 


58.06 


7.0  57.93 
57.78 
57.02 


57.45 
57.26 
57.06 

56.841 

56.61 

56.36 

56.10 
55.83 
55.54 

55.23 
54.91 
54.58 

54.22 
53.85 
53.46 


11  6  37.4  53.05] 
11  27  45.8  52.63 
11  48  43.8    52.19 


12  9  31.0'  51.73 

12  30     6.9,  51.25 

12  50  31.3  50.76 

13  10  43.5  50.25 
13  30  43.4  49.72 

13  50  30.3;  49.17 

14  10     4.0  48.61 


S.  14  29  23.8  -48.03 


Semi- 
diameter. 


6  1.47 

6  1.75 

6  2.04 

6  2.32 

6  2.61 

6  2.89 

6  3.17 

6  3.45 

6  3.73 


4.01 
4.29 
16    4.57 


6 
6 


6  4.84 

6  5.11 

6  5.38 

6  5.65 

6  5.91 

6  6.18 

6  6.44 

6  6.71 

6  6.97 


7.23 
7.49 
6    7.76 


6 
6 


6  8.02 

6  8.28 

6  8.54 

6  8.80 

6  9.06 

6  9.32 

6  9.58 


16    9.84 


Sidereal 
Time 
of  the 
Semi- 
diameter 
paf»ing 

the 
Merid- 
ian. 


64.36 
64.41 
64.46 

64.51 
64.57 
64.62 

64.68 
64.74 
64.81 

64.88 
64.95 
65.02 

65.10 
65.18 
65.26 

65.34 
65.42 
65.51 

65.60 
65.69 
65.79 

65.89 
65.99 
66.09 

66.20 
66.30 
66.41 

66.52 
66.63 
66.74 
66.85 


Equation  of 
Time, 
'  tobe 
mbtraeUd 

from 
Apparent 


m   a 

10  19.92 
10  38.83 

10  57.45 

11  15.77 
1 1  33.75 
11  51.39 


Diiribr 
1  hour. 


a 
0.794 

0.782 

0.769 

0.756 
0.742 
0.727 


12    8.64  0.711 
12  25.49!  0.694 


12  41.91 

12  57.90 

13  13.42 
13  28.46 

13  42.99 

13  56.99 

14  10.43 

14  23.30 
14  35.57 
14  47.23 

14  58.25 

15  8.62 
15  18.33 

15  27.37 
15  35.72 
15  43.36 


0.676 

0.657 
0.637 
0.616 

0.594 
0.571 
0.548 

0.523 
0.498 
0.472 

0.445 
0.418 
0.390 

0.362 
0.333 
0.303 


15  50.28    0.273 

15  56.48]  0.243 

16  1.94    0.212) 


16  6,e6 
16  10.64 
16  13.86 
16  16.30 


0.181 
0.149 
0.117 
0.085 


66.96    16  17.96  0.053 


Note.— Mean  Time  of  the  Semidiameter  passing  may  be  found  by  subtracting  0*.1B  from  the  Sidereal  Time. 
—  prefixed  to  the  hourly  change  of  declination  indicates  that  the  south  declinations  are  decreasing. 
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AT  GREENWICH  MEAN  NOON. 
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S 

5 

5 

^ 

«M 

o 

O 

^ 
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ct 

« 

p 

P 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

iSiin. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun, 

Mon. 
Tues. 
Wed. 
Thur. 

Frid. 


1 
2 
3 


4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Right  Ascension. 


Diff.  for 
l.ljour. 


h      m       8 

12  30  0.40 
12  33  38.03| 
12  37  15.96 

12  40  54.19 
12  44  32.76 
12  48  11.68 

12  51  50.98 
12  55  30.69! 
12  59  10.52! 


B 

9.061 
9.073 
9.086 

9.100 
9.114 
9.129 

9.145 
9.162 

9.iao 


13  2  51.39,  9.109 
13  6  32.421  9.219 
13  10  13.93     9.240 


13  13  55.96  9.202 
13  17  38,52,  9.285 
13  21  21.63     9.308 


13  25  5.32  9.333 

13  28  49.61  9.358 

13  32  34.51  9.38^t 

13  36  20.05  9.4  U 

13  40  6.24|  9.438 

13  43  53.09|  9.4GG 

13  47  40.6 1!  9.495 

13  51  28.82  9.524 

13  55  17.75  9.553 

13  59  7.40  9.583 

14  2  57.76,  9.0 1 4 
14  6  48.86  9.645 


14  10  40.70,  9.676 

14  14  33.29.  9.707 

14  18  26.63  9.739 

14  22  20.74  9.771 

14  26  15.64  9.803 


Apparent 
Declination. 


// 


Diff.  for 
1  hour. 


/' 


S.   3  14  33.0-68.28 

3  37  50.6'  58.18 

4  1     5.6.  58.07 


4  24  17.9   57.94 

4  47  26.7j  57.79 

5  10  31.8   57.63 


5  33  33.0  57.46 

5  56  29.9|  57.27 

6  19  22.0  57.07 


6  42     9.0,  56.85 

7  4  50.6,  56.62 
7  27  26.6   56.37 


7  49  56.5  56.11 

8  12  20.0,  55.84 
8  34  36.7  55.55 

8  56  46.2  55.24 

9  18  48.1  54.92 

9  40  42.1  54.58 

• 

10     2  27.7  54.22 

10  24     4.7  53.85 

10  45  32.7  63.46 

11  6  51.1  53.05 
11  27  59.5  52  63 

11  48  57.5  52.19 

12  9  44.6  51.73 
12  30  20.5  51.25 

12  50  44.8  50.76 

13  10  57.0  50.25 
13  30  56.8  49.72 

13  50  43.6  49.17 

14  10  17.1  48.61 

S.  14  29  36.9  -48.03 


Equation  of 

Time, 

tobe 

added  to 

Mean 

Xims, 


m       8 

0  20.05 
0  38.97 

0  57.59 

1  15.91 
1  33.89 

1  51.53 

2  8.78 
2  25.63 
2  42.05 

2  58.04 

3  13.56 
3  28.60 

3  43.12 

3  57.12 

4  10.56 

4  23.43 
4  35.70 
4  47.35 

4  58.36 

5  8.73 
5  18.43 

5  27.47 
5  35.81 
5  43.44 

5  50.35 

5  56.54 

6  1.99 

6  6.71 

6  10.68 

6  13.89 

6  16.33 


16  17.99  0.053 


Diff.for 
1  hour. 


8 

0.794 
0.782 
0.769 

0.756 
0.742 
0.727 

0.711 
0.694 
0.676 

0.657 
0.737 
0.616 

0.594 
0.571 
0.548 

0.523 
0.498 
0.472 

0.445 
0.418 
0.390 

0.362 
0.333 
0.303 

0.273 
0.243 
0.212 

0.181 
0.149 
0.117 
0.085 


Sidereal 

Time 

or 

Right  Ascension 

of 

Mean  Son. 


h     m       8 

2  40  20.44 
2  44  17.00 
2  48  13.55 

2  52  10.10 

2  56  6.65 

3  0  3.21 

3  3  59.76 
3  7  56.32 
3  11  52.87 

3  15  49.43 
3  19  45.98 
3  23  42.53 

3  27  39.08 
3  31  35.64 
3  35  32.19 

3  39  28.75 
3  43  25.30 
3  47  21.86 

3  51  18.41 
3  55  14.97 
3  59  11.52 


4  3 
4  7 
4  11 


8.08 

4.63; 

1.19 


4  14  57.74 
4  18  54.30 
4  22  50.85 

4  26  47.41 
4  30  43.96 
4  34  40.52 
4  38  37.07 


14  42  33.63 


Note. — ^The  Semidiameterfor  Mean  Noon  may  be  assumed  the  same  as  that  for  Aj^rent  Noon. 
—  prefixed  to  the  hourly  change  of  deolination  indicates  that  the  south  declinations  are  increaslnff. 


Diff.  for  1  hour. 
+9».8565 
(Table  III.) 
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AT  GREENWICH  MEAN  NOON. 


< 

• 

ja 

■*» 

£^ 

1 

i 

a 

H 

« 

S 

ja 

A 

•^ 

•*» 

«M 

«M 

o 

o 

>* 

th 

« 

a 

p 

Q 

1 

274 

2 

275 

3 

276 

4 

277 

5 

278 

6 

279 

7 

280 

8 

281 

9 

282 

10 

283 

11 

284 

12 

285 

13 

286 

14 

287 

15 

288 

16 

289 

17 

290 

18 

291 

19 

292 

20 

293 

21 

294 

22 

295 

23 

296 

24 

297 

25 

298 

26 

299 

27 

300 

28 

301 

29 

302 

30 

303 

31 

304 

32 

305 

THE  SUN'S 


True  LONGirnDE. 


188 

189 
190 


// 


10  27.9 
9  33.5 
8  40.9 


191  7  50.1 

192  7     1.1 

193  6  13.8 

194  5  28.2 

195  4  44.4 

196  4    2.5 

197  3  22.6 

198  2  44.7 

199  2     8.9 

200  1  35.1 

201  1     3.4 

201  60  33.9 

202  60    6.6 

203  59  41.7 

204  59  19.1 

205  58  58.8 

206  58  40.8 

207  58  25.0 

208  58  11.4 

209  58    0.0 

210  57  50.8 

211  57  43.7 

212  57  38.6 

213  57  35.4 

214  57  34.0 

215  57  34.4 

216  57  36.5 

217  57  40.2 


V 


9  37.5 
8  43.0 
7  50.3 


6 
6 
5 

4 
3 
3 

2 
1 
1 


59.4 
10.3 
22.9 

37.2 
53.3 
11.3 

31.3 
53.3 
17.3 


0  43.4 

0  11.6 

59  42.0 

59  14.6 
58  49.5 
58  26.8 

58  6.4 
57  48.3 
57  32.4 


57 
57 
56 


18.6 
7.1 

57.8 


56  50.6 

56  45.4 

56  42.0 

56  40.5 

56  40.8 

56  42.8 

56  46.3 

56  51.4 


Diff.  for 
1  hour. 


// 
7.69 

7.77 

7.85 

7.92 
7.99 
8.0G 

8.14 
8.22 
8.30 

8.38 
8.46 
8.55 

8.63 
8.72 

8.81 

8.91 
9.01 
9.11 

9.20 
9.30 
9.39 

9.48 
9.57 
9.66 

9.75 
9.83 
9.90 


49.98 
50.05 
50.12 
50.19 


150.25 


LATITUDX 


// 


-0.40 
0.32 
0.22 

-0.11 

+0.01 

0.14 

0.26 
0.37 
0.47 

0.55 
0.60 
0.62 

0.61 
0.57 
0.51 

0.42 
0.30 
0.17 

+0.03 

-0.11 

0.24 

0.35 
0.45 
0.53 

0.58 
0.59 
0.57 

0.52 
0.46 
0.37 
0.25 

-0.12 


Logarithm 

of  the 

Rodias  Vector 

of  the 

Earth. 


0.0002381 
0.0001105 
9.9999827 

.9998548 
.9997268 
.9995991 

.9994718 
.9993450 
.9992187 

.9990931 
.9989682 
.9988441 


Diff.  for 
1  hoar. 


-53.1 
53.3 
53.3 

53.3 
53.3 
53.1 

53.0 
52.8 
52.5 

52.2 
51.9 
51.5 


.9987210  51.1 

.9985988  50.7 

.9984775  50.4 

.9983569  50.1 

.9982370  49.9 

.99811751  49.6 


.9979988  49.4 
.9978805!  49.2 
.99776251   49.1 


.9976448  49.0 
.9975273'  48.9 
.9974099   48.9 


.9972927  48.8 
.9971756  48.7 
.99705871   48.6 


.9969420  48.5 

.9968257'  48.3 

.9967100'  48.1 

.9965947  47.9 


9.9964801'  -47.6 


HOTR :  A  corresponds  to  the  trut  equinox  of  the  date,  k'  to  the  tuan  eqainoz  of  January  CO. 


Hemi  Time 

of 
Sidereal  Oh. 


m 


11  17  48.22 
11  13  52.31 
11     9  56.40 


6     0.49 

2     4.58 

58     8.68 


11 
11 
10 

10  54  12.77 
10  50  16.86 
10  46  20.95 

10  42  25.04 
10  38  29.13 
10  34  33.22 

10  30  37.31 
10  26  41.41 
10  22  45.50 

10  18  49.60 
10  14  53.69 
10  10  57.78 

10    7     1.87 

10    3    5.96 

9  59  10.05 

9  55  14.14 
9  51  18.23 
9  47  22.32 

9  43  26.41 
9  39  30.51 
9  35  34.60 

9  31  38.69 1 
9  27  42.78 
9  23  46.87 ! 
9  19  50.96 

9  15  55.05 


Diff.  for  1  hour. 
— 9*.8996 
(Tabl0  II.) 
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GREENWICH  MEAN  TIME. 


ri'^ 


THE  MOON'S 


I 

• 


I 


BKHiniAMETER. 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


Noon. 


[5  58.3 
15  13.1 
[5  29.0 


5 

15 
[4 

14 

14 
14 

14 

14 


14 
14 


5 
5 


16 
6 
16 

16 
6 
5 
[5 


16.6 

6.2 

57.9 

51.7 
47.4 
44.9 

43.9 
44.5 
46.4 

49.7 

54.5 

1.0 

9.3 
19.3 
31.0 


5  44.3 
15  58.4 
[6  12.5 

6  25.5 
[6  35.9 
6  42.2 


43.5 
39.6 
30.7 

18.0 

2.9 

47.1 

31.6 


15  18  1 


MidnigUt. 


// 


15  50.6 
15  35  9 
15  22.6 

15  11.2 
15  1.8 
14  54.6 

14  49.3 
14  45.9 
14  44.2 

14  44.0 
14  45.2 
14  47.9 

14  51.9 

14  57.6 

15  4.9 

15  14.1 
15  25.0 
15  37.5 

15  51.3 

16  5.5 
16  19.2 

16  31.1 
16  39.6 
16  43.5 

16  42.2 
16  35.7 
16  24.7 

16  10.6 
15  55.0 
15  39.3 
15  24.7 

15  12.0 


H0RI7.0NTAL    PARALLAX. 


Noon. 


;/ 


58  30.2 
57  34.6 
56  42.8 

55  57.3 
55  19.2 
54  48.7 

54  25.8 
54  10.0 
54     0.8 

53  57.3 

53  59.2 

54  6.2 

54  18.4 

54  36.2 

55  0.1 

55  30.3 

56  7.2 

56  50.4 

57  38.9 

58  30.8 

59  22.8 

60  10.4 

60  48.3 

61  11.6 

61  16.5 
61  1.9 
60  29.4 

59  42.8 
58  47.5 
57  49.3 
56  53.1 

56     2.7 


Diff.  for 
1  hour. 


-a.05 

8.26 
2.04 

J. 75 
1.43 
1.11 

0.80 
0.52 
0.26 

-0.03 

+0.19 

0.40 

0.62 
0.80 
1.13 

1  40 
1.67 
1.92 

2.11 
2.19 
2.11 

1.82 
1.31 

+0.60 

-0.20 
1.00 
1.G8 

2.16 
2.40 
2.41 
2.24 

-1.95 


Midnight. 


58 
57 
56 


2.1 

8.1 

19.2 


55  37.3 
55  3.0 
54  36.3 

54  17.1 
54    4.6 

53  58.4 

53  57.6 

54  2.1 
54  11.6 

54  26.6 

54  47.3 

55  14.4 

55  47.9 

56  28.0 

57  14.1 

58  4.6 

58  57.1 

59  47.4 

60  30.9 

61  2.0 
61  16.4 

61  11.6 
60  47.7 
60    7.5 

59  15.8 

58  18.4 

57  20.7 

56  27.0 

55  40.3 


Diff.  for 
Ihour. 


-2.32 
2.16 

1.90 

1.59 
1.27 
0.95 

0.66 

0.39 

-0.14 

+0.08 
0.29 
0.51 

0.74 
0.99 
1.26 

1.54 
1.80 
2.03 

2.17 
2.17 
1.99 

1.59 

0.98 

+0.21 

-0.61 
1.36 
1.95 

2.31 
2.43 
2.34 
2.11 

-1.77 


MERIDIAN  PASSAGE. 


li       m 

4  27.3 

5  26.1 

6  21.5 

7  12.7 

7  59.9 

8  43.6 

9  24.8 
10    4.6 

10  44.0 

11  23.9 

12  52 

12  48.8 

13  35.2 

14  24.6 

15  16.7 

16  10.7 

17  5.1 

17  59.0 

18  51.6 

19  42.9 

20  33.3 

21  23.9 

22  15.8 

23  10.2 


0 
1 

2 
3 
\ 
5 


7.7 

8.4 

10.9 

12.7 

11.6 

6.0 


5  55.6 


Diff.  for 
Ihour. 


m 
2.50 

2.38 

2.22 

2.04 

1.88 
1.76 

1.68 
1.64 
1.65 

1.69 
1.77 

1.88 

2.00 
2.12 
2.22 

2.27 
2.26 
2.22 

2.16 
2.11 
2.10 

2.13 
2.21 
2.33 


2.47 

2.58 

2.61 
2.53 
2.36 
2.16 

1.97 


AGE. 


Noon. 


d 
4.9 

5.9 

6.9 

7.9 
8.9 
9.9 

10.9 
11.9 
12.9 

13.9 
14.9 
15.9 

16.9 
17.9 
18.9 

19.9 
20.9 
21.9 

22.9 
23.9 
24.9 

25.9 
26.9 
27.9 

28.9 
0.5 
1.5 

2.5 
3.5 
4.5 
5.5 

6.5 
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'V. 


1 

GREENWICH  MEAN  TIME, 

! 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

* 

t 

Hour. 

Right  AscensioD. 

Dlff. 
for  1  m. 

BeolinAtion. 

Diff. 
forlm. 

Hour. 

Right  Asoenaion. 

Dlff. 
for  1  m. 

DeeUnattoD. 

BilL 
forlm. 

TU] 

ESDA 

M  1. 

THURSDAY!  3. 

- 

h    m      • 

s 

O         /          '/ 

II 

h     m      • 

8 
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l.SotflJ 

14  54  39.7 

11.490 

16 

0    6  56.59 

1.7712 

5    6  39.7 

13.938 

16 

1  34  22.74 

1.8996 

15    6    7.4 

11.432  < 

17 

0    8  42.90 

1.7734 

5  19  53.4 

13.918 

17 

1  36  16.41 

1.8963 

15  17  31.6 

11.374 

18 

0  10  29.28 

1.7737 

5  33    5.9 

13.198 

18 

1  38  10.30 

1.9001 

15  28  52.3 

]tJ16  ' 

19 

0  12  15.74 

1.T750 

5  46  17.2 

13.178 

19 

1  40    4.42 

1.9040 

15  40    9.5 

11.257  . 

20 

0  14    2.28 

1.7763 

5  59  27.2 

13.157 

20 

1  41  58.78 

1.9079 

15  51  23.1 

11.196 

21 

0  15  48.90 

1.7777 

6  12  36.0 

13.135 

21 

1  43  53.37 

1.9118 

16   2  a3.o 

11.134 

22 

0  17  35.61 

1.7793 

6  25  43.4 

13.111 

22 

I  45  48.20 

1.9158 

16  13  39.2 

11.C7S 

23 

0  19  22.4^ 
THU 

1.7809 

RSD^ 

N.  6  38  49.3 
S.Y  10. 

13.087 

23 

1  47  43.27 
SATl 

1.9198 

[JRDJ 

N.16  24  41.7 
LY  12. 

11.010  ! 

0 

0  21    9^)2 

1.7895 

N.  6  51  53.8 

13.009 

0 

1  49  38.58 

1.9938 

N.16  35  40.4 

10JM6 

1 

0  22  56.32 

1.7649 

7    4  56.8 

13.037 

1 

1  51  34.13 

1.9979 

16  46  35i2 

10.881  1 

2 

0  24  43.43 

1.7880 

7  17  58.3 

13.019 

2 

1  53  29.93 

1.9391 

16  57  26.1 

10.816 

3 

0  26  30.64 

1.7878 

7  30  58.2 

19.985 

3 

1  55  25.98 

1.9389 

17    8  13.1 

10.749  ; 

4 

0  28  17.!»6 

1.7807 

7  43  56.5 

12.957 

4 

1  57  22.28 

1.9404 

17  18  56.0 

10.681 

5 

0  30    5.40 

1.7916 

7  56  53.1 

19.998 

5 

1  59  18.83 

1.9447 

17  29  34.8 

10.619 

6 

0  31  52.95 

1.7935 

8    9  47.9 

19.898 

6 

2    1  15.64 

1.9490 

17  40    9.5 

10J»43 

7 

0  ;G  40.62 

1.7956 

8  22  40.9 

19.868 

7 

2    3  12.71 

1.9539 

17  50  40.0 

10.473 

8 

0  35  28.42 

1.7977 

8  35  32.1 

19.838 

8 

2    5  10.03 

1.9575 

18     1    6.3 

10.409  ' 

9 

0  37  16.34 

1.7998 

8  48  21.5 

19.807 

9 

2    7    7.61 

1.9619 

18  11  28.2 

10.399 

10 

0  39    4.39 

1.8090 

9    1     9.0 

19.775 

10 

2    9    5.46 

1JM63 

18  21  45.8 

10.956  1 

11 

0  40  52.58 

1.8043 

9  13  54.5 

12.749 

11 

2  11    3.57 

1.9707 

18  31  59.0 

10.183 

]2 

0  42  40.91 

1.8067 

9  26  38.0 

12.708 

12 

2  13    1.94 

1.0751 

18  42    7.8 

10.109 

13 

0  44  29.38 

1.8090 

9  39  19.5 

12.674 

13 

2  15    0.58 

1.9796 

18  52  12.1 

10.033 

14 

0  46  17.99 

1.8114 

9  51  58.9 

19.638 

14 

2  16  59.49 

1.9849 

19    2  11.8 

9.9S6 

;   15 

0  48    6.75 

1.8139 

10    4  36.1 

12.602 

15 

2  18  58.68 

iMsn 

19  12    6.8 

9.878 

;  16 

0  49  55.66 

1.8164 

10  17  11.1 

13J>65 

16 

2  20  58.14 

1.9939 

19  21  57J2 

9.800  , 

17 

0  51  44.72 

1.8190 

10  29  43.9 

19.597 

17 

2  22  57.87 

ijwrs 

19  31  42.8 

9.790 

18 

0  53  33.94 

1.8917 

10  42  14.4 

12.489 

18 

2  24  57.88 

9.0094 

19  41  23.6 

9U»9 

19 

0  55  23.:32 

1.8-243 

10  54  42.6 

12.450 

19 

2  26  58.16 

9.0070 

19  50  59.5 

9.558  i 

20 

0  57  12.8(i 

1.8971 

11     7    8.4 

12.409 

20 

2  28  58.72 

2.0117 

20    0  30.6 

9.477 

21 

0  59    2.57 

1.8999 

11  19  31.7 

12.368 

21 

2  30  59.56 

9.0163 

20    9  56.7 

9.393  ' 

22 

1     0  52.45 

1.8398 

11  31  52.5 

12.327 

22 

2  .33    0.68 

9.0910 

20  19  17.8 

9.309 

23 

1    2  42.50 

1.8357 

11  44  10.9 

12.985 

23 

2  35    2.08 

9J)957 

20  28  3^3.8 

9.994 

24 

1     4  32.73 

1.8387 

N.ll  56  26.7 

12.241 

24 

2  37    3.76 

2.0304 

N.20  37  44.7 

9.136  , 

Till. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  EIGHT  iSCENSION  AND  DECLINATION. 


Oour. 


Bight  Ascension. 


Diff. 
for  1  m. 


DeolinaUon. 


Biir. 
forlm- 


0 

1 

2 

3 

4 

5 

6 

7 

8 

{} 

10 

Jl 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


I 


SUNDAY  13. 


h 

2 
2 
2 
2 
2 
2 
2 
2 


m 

37 
39 
41 
43 
45 
47 
49 
51 
2  53 
2  55 
57 
59 
1 


2 
2 
3 
3 
3 
3 
3 


3 
5 

8 
10 


3  12 
3  14 


3 
3 


16 
18 


3  20 
3  22 
3  25 


3.76 
5.73 

7.98 
10.51 

16.44! 

19.83 
23.51 
27.48 
31.74 
36.28 
41.11 
46.23 
51.64; 
57.34; 
3.33 
9.6O' 
16.16 
23.01 
30.15 
37.57 
45.28 
53.27 
1.55 


s 

9.0304 
3.0351 
2.0398 
9.0446 
9.0494 
9.0549 
9.0589 
9.0637 
9.0686 

9.orj3 

9.0781 
9.089V 
9.0677 
9.0996 
9.0974 
9.1099 
9.1069 
9.1117 
9.1166 
9.1913 
9.1961 
9.1308 
9.1356 
9.1403 


N.20  37 

20  46 
20  55 


// 


21 
21 


4 
13 


21  22 
21  30 


21 
21 


39 
48 


21  56 

22  4 
22  12 
22  20 
22  28 
22  36 
22  44 
22  52 

22  59 

23  7 
23  14 
23  21 
23  29 
23  36 

N.23  43 


44.7 
50.4 
509 
46.0 
35.8 
20.2 
59.1 
32.5 

0.3 
22.5 
39.0 
49.8 
54.7 
53.8 
47.0 
34.2 
15.3 
50.4 
19.4 
4-J.2 
58.7 

8.9 
12.7 
10.2 


9.138 
9.059 
8.063 
8.874 
8.785 
8.694 
8.608 
8.510 
8.417 
8.393 
8.998 
8.131 
8.033 
7.936 
7.837 
7.736 
7.635 
7.534 
7.439 
7.396 
7.993 
7.117 
7.011 
6.904 


Hour. 


Right  Ascension. 


Diff. 
for  1  m. 


BecUnfttlon. 


Diff. 
fori  m. 


MONDAY  14. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


TUESDAY  15. 


h 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 


19 
22 
24 
26 
28 
31 
33 
35 
38 
40 
42 
44 
47 
49 
51 
54 
56 
58 
I 
3 
5 
7 


5  10 
5  12 


56.63 
11.72 
27.03 
42.57 
58.33 
14;i0 
30.49 
46.89 

3.49 
20.30 
37.31 
54.51 
11.91 
29.49 
47.25 

5.20 
23.32 
41.61 

0.06 
18.67 
37.44 
56.37 
15.44 
34.66 


8 

9.9496 
9.9533 
9.9571 
9.9608 
9.9644 
9.9680 
9.9716 
9.9750 
9.9784 
9Ji8]8 
9.9851 
9.9683 
9.9915 
2.9945 
9.9976 
9J)006 
9.3034 
9.3069 
9.3088 
9.3115 
9.3149 
9.3167 
9.3191 
9.3915 


N.25  59 
26  3 
26  7 
26  11 
26  14 
26  17 
26  21 
26  24 
26  27 
26  30 
26  32 
26  35 
26  37 
26  39 
26  42 
26  44 
26  46 
26  47 
26  49 
26  50 
26  52 
26  53 
26  54 

N.26  55 


49.9 
42.6 
27.5 

4.6 
33.9 
55.4 

9.0 
14.6 
12.1 

1.6 
43.1 
16.4 
41.6 
58.6 

7.4 

7.9 

0.2 
44.1 
19.7 
46.9 

5.7 
16.1 
18.0 
UA 


WEDNESDAY  16. 


0 

3  27  10.11 

9.1450 

N.23  50    1.2 

6.796 

0 

5  14 

1 

3  29  18.95 

9.1498 

2:3  56  45.7 

6.687 

1 

5  17 

2 

3  31  28.08 

9.1545 

24    3  23.6 

6..')76 

2 

5  19 

3 

3  33  37.49 

2.1591 

24    9  54.8 

6.464 

3 

5  21 

4 

3  35  47.17 

9.1637 

24  16  19.3 

6.353 

4 

5  24 

5 

3  37  57.13 

9.1683 

24  22  37.2 

6.949 

5 

5  26 

6 

3  40    7.37 

9.1799 

24  28  48.4 

6.199 

6 

5  28 

7 

3  42  17.88 

9.1774 

24  34  52.7 

6.014 

7 

5  31 

8 

3  44  28  6() 

2.1820 

24  40  50.0 

5.898 

8 

5  33 

9 

3  46  39.72 

2.1866 

24  46  40.4 

5.789 

9 

5  35 

10 

3  48  51.05  9.1910 

24  52  23.8 

5.665 

10 

5  38 

11 

3  51     2.64  9.1953 

24  58    0.2 

5.547 

11 

5  40 

12 

3  53  14.49  9.1997 

25    3  29.5 

5.499 

12 

5  42 

13 

3  55  26.61   2.9049 

25    8  51.7 

53)9 

13 

5  45 

14 

3  .57  38.991  2.2085 

25  14    6.6 

5.188 

14 

5  47 

15 

3  59  51.6:1  2.9128 

25  19  14.3 

5.067 

15 

5  49 

16 

4    2    4.53;  9.2171 

25  24  14.7 

4.946 

16 

5  52 

17 

4    4  17.681  2.2213 

25  29    7.8 

4.^ 

17 

5  54 

18 

4    6  31.08 

2.2254 

25  33  53.5 

4.700 

18 

5  57 

19 

4    8  44.73 

2.9296 

25  38  31.8 

4.576 

19 

5  59 

20 

4  10  58.63 

2.2337 

25  43    2.6 

4.450 

20 

6    1 

21 

4  13  12.77 

2.2377 

25  47  25.8 

4.394 

21 

6    4 

22 

4  15  27.15 

2.2417 

25  51  41.5 

4.197 

22 

6    6 

23 

4  17  41.77 

2J2457 

25  55  49.5 

4.070 

23 

6    8 

24 

4  19  .56.6:3!  9.2496 

N.25  .59  49.9 

3.942 

24 

6  11 

54.021 
13.51 
33.13 
52.87 
12.73 
32.71 
52.80 
12.99 
33.28 
53.67 
14.15 
34.71 
55.36 
16.08 
36.87 
57.72 
18.64 
39.61 

0.63 
21.70 
42.81 

3.95 
25.12 
46.32 

7.54 


9.3937 
9.3959 

2.3980 
9.3300 
9.3390 
9.3339 
9^.3357 
9U)373 
9.3390 
9.3406 
9.3490 
9.3434 
9.3447 
9.3459 
9.3470 
9JM81 
9.3491 
9.3499 
9.3507 
9.3515 
9.3591 
9.3596 
9.3531 
9.3535 
9.3538 


N.26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 

N.26 


55  56.2 

56  32.5 

57  0.2 
57  19.4 
57  29.9 
57  31.8 
57  25.0 
57  9.6 
56  45.5 
56  12.6 
55  31.0 
54  40.6 
53  41.5 
52  33.6 
51  16.9 
49  51.4 
48  17.1 
46  34.0 
44  42.1 
42  41.3 
40  31.7 
:38  13.3 
35  46.0 
33  9.8 
30  24.8 


It 
3.949 

3.813 
3.683 
3.553 
3.493 
3.999 
3.160 
3.096 
9.899 
9.758 
9.693 
9.488 
9.359 
9.915 
9.077 
1.940 
1.809 
1.663 
1.593 
1.383 
1.943 
1.103 
0.961 
0.818 


0.676 
0.533 
0.391 
0.947 

40.103 

-0.041 
0.185 
0.399 
0.475 
0.691 
0.767 
0.919 
1.058 
1.905 
1.352 
1.498 
1.645 
1.792 
1.939 
2.086 
2.233 
2.381  , 
9.529  j 
9.677  j 
9.894  j 
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IX. 


1 

GREEW  W ICH  MEAN  TIME. 

THF.  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Rigltt  AtCdnsion. 

I>iff. 

forlm. 

DecliDation. 

Viff. 
for  1  m. 

Hour. 

Right  Ascension. 

Diff. 
forlm. 

Deounauon. 

Diffl 
forlm. 

THU 

rSd.^ 

lY  17. 

SATURDAY  19. 

h     m     s 

8 

O           /           // 

// 

h      m     s 

s 

O          «           /« 

// 

0 

6  11    7.54 

3.3538 

N.26  30  24.8 

3.834 

0 

8    3    9.79 

3.3940 

N.21  28  22.0 

9.619 

1 

6  13  28.78 

3.3541 

26  27  30.9 

3.973 

1 

8    5  27.36 

8.3918 

21  18  41.4 

9.740 

2 

6  15  50.03 

3.3549 

26  24  28.2 

3.119 

2 

8    7  44.80 

3.9896 

21    8  53.2 

9.867 

3 

6  18  11.28 

3.3543 

26  21  16.6 

3.967 

3 

8  10    2.11 

3.3873 

20  58  57.3 

9.995 

4 

6  20  32.54 

3.3543 

26  17  56.2 

3.414 

4 

8  12  19,28 

3J9850 

20  48  53.8 

10.193 

5 

6  22  53.80 

3.3543 

26  14  26.9 

3.563 

5 

8  14  36.31 

3.3897 

20  38  42.7 

10.947 

() 

6  25  15.05 

3.3541 

26  10  48.7 

3.710 

6 

8  16  53.20 

3.3804 

20  28  24.1 

lojm 

7 

6  27  36.29 

3U)538 

26    7    1.7 

3.857 

7 

8  19    9.96 

3.3788 

20  17  58.1 

10.496 

8 

6  29  57.51 

8.3535 

26    3    5.9 

4.004 

8 

8  21  26.58 

3.3759 

20    7  2*4.6 

10.490 

9 

6  32  18.71 

3.3533 

25  59    1.2 

4.153 

9 

8  23  43.07 

8.9737 

19  56  43.7 

10.749 

10 

6  34  39.89 

Qjasan 

25  54  47.7 

4.998 

10 

8  25  59.42 

8.9713 

19  45  55.5 

10.863 

11 

6  37    l.a3 

QJX&] 

25  50  25.4 

4.445 

11 

8  28  15.63 

3.3690 

19  35    0.1 

IOJ983 

12 

6  39  22.14 

3.3515 

25  45  54.3 

4.599 

12 

8  30  31.70 

8.3667 

19  23  57.5 

I1J03 

13 

6  41  43.21 

3.3508 

25  41  14.4 

4.738 

13 

8  32  47.64 

3.3645 

19  12  47.7 

11.233 

14 

6  44    4.24 

3m%03 

25  36  25.7 

4.884 

14 

8  35    3.44 

3.3639 

19    1  30.8 

11.341 

15 

6  46  25.23 

2.3494 

25  31  28.3 

5.aio 

15 

8  37  19.10 

8.8599 

18  50    6.8 

11.456 

16 

6  48  46.17 

9.3485 

25  26  22.1 

5.176 

16 

8  39  34.63 

8.8577 

18  38  35.8 

11.574 

17 

6  51    7.05 

3.3475 

25  21     7,2 

5.391 

17 

8  41  50.02 

8.3554 

18  26  57.9 

11UI89 

18 

6  53  27.87 

3.3465 

25  15  43.6 

5.466 

18 

8  44    5.28 

8.3533 

18  15  13.1 

11.803 

J9 

6  55  48.63 

3.3455 

25  10  11.3 

5.611 

19 

8  46  20.41 

3.3511 

18    3  21.5 

11.917 

20 

6  58    9.33 

3.3444 

25    4  30.3 

5.756 

20 

8  48  35.41 

3.3488 

17  51  23.1 

13.090 

21 

7    0  29.96 

3.3433 

24  58  40.6 

5M0 

21 

8  50  50^27 

3.9466 

17  39  17.9 

13.149 

22 

7    2  50.51 

3.3419 

24  52  42.3 

6.043 

22 

8  53    5.00 

3.3445 

17  27  ao 

13J959 

23 

7    5  10.99 

3.3407 

N.24  46  35.4 

6.187 

23 

8  55  19.61 

3.3434 

N.17  14  47.6 

12.361 

FR 

IDAl 

^  18. 

SU] 

^DAl 

r  20. 

1 

0 

7    7  31.39 

3.3393 

N.24  40  19.8 

6.331 

0 

8  57  34.09 

3.9403 

N.17    2  22.7 

13.469 

1 

7    9  51.71 

3.3379 

24  33  55.7 

6.473 

1 

8  59  48.44 

8.8389 

16  49  51.3 

18.577  i 

2 

7  12  11.94 

3«')364 

24  27  23.0 

6.616 

2 

9    2    2.67 

3.3963 

16  37  13.4 

12.684 

3 

7  14  32.08 

3.3349 

24  20  41.8 

6.757 

3 

9    4  16.78 

8.9343 

16  24  29.2 

19.789 

4 

7  16  52.13 

3.3333 

24  13  52.1 

6.898 

4 

9    6  30.77 

8.3333 

16  11  38.7 

13.883 

5 

7  19  12.08 
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21 

15  20  32.93 

3.6340 

23  25  44.9 

8.717 

21 

17  27  46.8:2 

3.6181 

26  52  21.6 

■M.170  . 

22 

15  23  10.47 

8.6-373 

23  34  22.7 

8.543 

22 

17  30  23.79 

3.6143 

26  52    ao 

0.350 

23 

15  25  48.21 

3.6305 

23  42  50.0 

8.368 

23 

17  33    0.52 

8.6100 

26  51  39.6 

0.530 

24 

15  28  26.13 

3.6335 

S.23  51    0.8 

8.193 

24 

17  35  36.99 

3.6057 

S.26  51     2.4 

0.709 

XII. 
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1 

GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RightAaoenaion. 

Diff. 
for  1  m. 

Declination. 

Dlff. 
for  1  m. 

Hoor. 

RightAacension. 

Biff, 
for  1  m. 

Declination. 

Pifli 

for  1  m. 

TUI 

:8DA 

Y  29. 

THURSDAY  31. 

b    m      8 

B 

O          /           II 

// 

1        h    m      s 

■ 

O        /          // 

II 

0 

17  a-i  36.99 

3.6057 

S.26  51    2.4 

0.709 

0 

19  33  48.50 

9.9993 

S.23  13  20.2 

7.836 

1 

17  38  13.20 

9.6014 

26  50  14.5 

0.667 

1 

19  36    5.81 

9.9846 

23    5  26.6 

7.940 

2 

17  40  49.15 

9.5970 

26  49  15.9 

1.064 

2 

19  38  22.67 

9.9779 

22  57  26.3 

8.061 

3 

17  4:i  24,84 

9.5924 

26  48    6.8 

1.939 

3 

19  40  39.07 

9.2606 

22  49  19.3 

8.179 

4 

17  46    0.24 

9.5676 

26  46  47.2 

1.414 

4 

19  42  55.01 

9J2610 

22  41    5.7 

8.98; 

5 

17  48  35.35 

9.5897 

26  45  17.1 

1.560 

5 

19  45  10.50 

9.9544 

22  32  45.6 

6.368 

6 

17  51  10.16 

9.5776 

26  43  36.5 

1.769 

6 

19  47  25.54 

9ii466 

22  24  19.1 

8.404  , 

,     7 

17  53  44.66 

9.5735 

26  41  45.6 

1.034 

7 

19  49  40.12 

9.9303 

22  15  46.3 

8.599 

8 

17  56  18.86 

9.5673 

26  39  44.4 

9.105 

8 

19  51  54.25 

9.9318 

22    7    7.2 

8.709 

9 

17  58  52.74 

9.5619 

26  37  33.0 

9.974 

9 

19  54    7.94 

9J9944 

21  58  22.0 

8.604 

10 

18    1  26.29 

9.5564 

26^5  li.5 

9.449 

10 

19  56  21.18 

9.9160 

21  49  30.7 

8.904 

11 

18    3  59.51 

9.5507 

26  32  39.9 

9.610 

11 

19  58  33.97 

9.9004 

21  40  3a5 

0.009 

12 

18    6  32.38 

9.5450 

26  29  58.3 

9.776 

12 

20    0  46.31 

9.9090 

21  31  30.4 

9.100 

13 

18    9    4.91 

9.5399 

26  27    6.8 

9.941 

13 

20    2  58.21 

9.1947 

21  22  21.5 

0.197  1 

14 

18  11  37.09 

9.5:«3 

26  24    5.4 

3.10A 

14 

20    5    9.67 

9.1873 

21  13    6.8 

0.999 

15 

18  14    8.91 

9.5979 

26  20  54.2 

3.967 

15 

20    7  20.68 

9.1790 

21    3  4a5 

9.365 

16 

18  16  40.36 

9.5911 

26  17  33.3 

3.49B 

16 

20    9  31.26 

9.1796 

20  54  20.6 

9.477 

17 

18  19  11.44 

9.5149 

26  14    2,8 

3.567 

17 

20  11  41.40 

9.1653 

20  44  49.3 

0.567 

18 

18  21  42.15 

9.5067 

26  10  22.8 

3.746 

18 

20  13  51.10 

9.1561 

20  35  12.^ 

0.656  1 

19 

18  24  12.48 

9.5099 

26    6  33.3 

3.903 

19 

20  16    0.37 

9.1509 

20  25  30.6 

0  744 

20 

18  26  42.41 

9.4056 

26    2  34.4 

4.059 

20 

20  18    9J21 

9.1438 

20  15  4:U 

0.639 

21 

18  29  11.95 

9.4691 

25  58  26.2 

4.914 

21 

20  20  17.63 

9.1367 

20    5  50.8 

9.017   ; 

22 

18  31  41.10 

9.4695 

25  54    8.7 

4.367 

22 

20  22  25.62 

9.1997 

19  55  5ii.S 

10.000 

23 

18  34    9.85 

9.4757 

S.25  49  42.1 

4.516 

23 

20  24  33.19 

9.1997 

S.  19  45  50.8 

10.069 

WED] 

^E8D 

AY  30. 

FRIDAY, 

NOV 

EMBER  1. 

0 

18  36  38.19 
18  :«    6.12 

9.4660 

S.25  45    6.5 
25  40  21.9 

4.666 

0  1    20  26  40.34 

'  9.1157 

IS.  19  35  43.4 

10.164 

1 

9.4691 

4.617 

2 

.   18  41  33.64 

9.4559 

25  a5  28.4 

4.965 

3 

18  44    0.74 

9.4462 

25  :30  26.1 

5.111 

4 

18  46  27.42 

9.4411 

25  25  15.1 

5.956 

5 

18  48  5:3.67 

9.4339 

25  19  55.4 

5.300 

PHASES 

OF  T 

HE  MOON. 

6 

18  51  19.49 

9.4267 

25  14  27.2 

5.540 

7 

8 

18  5*3  44  03 
18  56    9.84 

9.4196 
9.4194 

25    8  50.6 
25    3    5.6 

5.680 
5.610 

«          K 

9 
TO 

18  58  34.:37 

19  0  58.46 

9.4069 
9.3076 

24  57  12.3 
24  51  10.8 

5.057 
6.003 

3>   First  Qua] 

pter, . 

d      h     m 

.     2  19     1.1 

11 

19    3  22.10 

9.3903 

24  45    1.2 

6.997 

O   Full  Moon 

I,.     . 

.  10  20  54 

.a 

12 

19    5  45.29 

9.3826 

H  38  43.6 

6.350 

C  liA-st  Quai 

ter, . 

.  16  19     9.9         1 

13 

19    8    8.04 

9.3754 

24  32  18.1 

6.491 

#   New  Mooi 

Q,       . 

.  25  10  58 

.5 

14 

'1  p* 

19  10  30.^34 
19  12  52.20 

9.3660 

24  25  44.7 
24  19    3.6 

6.691 

0     Mf  J  A 

15 

9.3606 

6.749 

16 

19  15  13.61 

9.3530 

24  12  14.8 

6.876 

d      h 

17 

:   18 

19 

19  17  34.56 
19  19  55.06 
19  22  15.10 

9.3454 
9.3376 
9.3303 

24    5  18.5 
23  58  14.8 
23  51    3.7 

7.000 
7.194 
7.947 

C   Apogee,. 
<C   Perigee,. 

•     • 

.     •    10    3.4 
.     .   24  18.2 

20 

19  24  ;J4.69 

9.3996 

23  43  45.2 

7.366 

21 

19  26  53.83 

9.3159 

23  36  19.5 

7.487 

22 

19  29  12.51 

9.3075 

23  28  46.7 

7.605 

2:) 

19  31  30.73 

9.9999 

23  21    6.9 

7.791 

24 

19  3:3  48.50 

9.9993 

S.23  13  205 

7.636 
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GREENWICH  MEAN  TIME. 

LUNAE  DISTANCES. 

1 

Star's  Kame 

and 

Poflition. 

Noon. 

P.L. 

of 

Diff. 

im. 

P.L. 

of 
Dlff. 

vi^. 

P.L. 

of 
Biff. 

IXh. 

P.L. 

of 
BilL 

Sun 

W. 

O           /        // 

67  49  54 

9753 

O           /        // 

69  25  23 

2779 

o        /      // 

71    0  27 

2799 

O          /        tt 

72  35    5 

9611 

Fomalhaut 

E. 

75  38  21 

S800 

74    3  53 

2895 

72  29  57 

98S0 

70  56  34 

9676  1 

Saturn 

E. 

102  37  52 

3490 

100  54  46 

9438 

99  12    6 

9456 

97  29  51 

9473  1 

3 

Sl7N 

W. 

60  22    4 

2906 

81  54  15 

9994 

83  26    3 

9943 

84  57  27 

9961 

Antares 

W. 

21  24  38 

S559 

23    4  29 

9576 

24  43  57 

2593 

26  23    2 

9610 

Fomalhaut 

E. 

63  18  22 

3090 

61  48  34 

3059 

60  19  26 

3085 

58  50  58 

3119 

a  Pegasi 

E. 

83  54    1 

97ai 

82  18    7 

9753 

80  42  38 

9779 

79    7  34 

2791 

Saturn 

E. 

89    4  43 

9561 

87  24  54 

9576 

85  45  29 

9595 

84    6  27 

9612 

3 

Sl7N 

W. 

92  28  54 

3046 

93  58    7 

3065 

95  26  59 

3089 

96  55  31 

3097  ; 

Antai*e0 

W. 

34  32  47 

9600 

36    9  40 

9706 

37  46  12 

9790 

39  22  25 

9735 

Fomalhaut 

E. 

51  39  32 

3314 

50  15  37 

3359 

48  52  34 

3407 

47  30  26 

3458 

a  Pegasi 

E. 

71  18  20 

9686 

69  45  43 

9905 

68  13  31 

9995 

66  41  44 

9944  i 

Saturn 

E. 

75  56  55 

9603 

74  20    6 

9709 

72  43  38 

9794 

71    7  30 

2739  1 

1 

4 

Sun 

W. 

104  13  28 

3173 

105  40    9 

3187 

107    6  34 

3901 

108  32  42 

3914 

Antares 

W. 

47  18  46 

9804 

48  53    9 

9816 

50  27  16 

9899 

52    1    6 

9641 

Fomalhaut 

E. 

40  55  14 

3774 

39  39  45 

3854 

38  25  38 

3941 

37  13    0 

4636 

a  Pegasi 

E. 

59    9    1 

3046 

57  39  45 

3068 

56  10  56 

3090 

54  42  34 

3119 

Saturn 

E. 

63  11  43 

9611 

61  37  30 

9885 

60    3  34 

9838 

58  29  5^ 

9852 

5 

Sun 

W. 

115  39  33 

3976 

117    4  12 

.3988 

118  28  37 

QQQQ 

119  52  50 

3310 

"  Antares 

W. 

59  46  33 

9606 

61  18  57 

9906 

62  51    8 

9916 

64  23    6 

2995 

a  Pegasi 

E. 

47  27  43 

3936 

46    2  16 

3963 

44  37  21 

8993 

43  13    1 

3395 

• 

Saturn 

E. 

50  45  55 

9915 

49  13  55 

9997 

47  42  10 

9939 

46  10  40 

9960 

a  Arietis 

E. 

88  17  27 

9919 

86  45  23 

9999 

85  13  32 

2939 

83  41  54 

2942 

6 

Sun 

W. 

126  50  54 

3359 

128  13  57 

3368 

129  36  50 

3377 

130  59  33 

3385 

Antares 

W. 

72    0  10 

9967 

73  31    4 

9974 

75    1  49 

2961 

76  32  25 

9988 

Jupiter 

W. 

2224    6 

9963 

23  54  40 

9991 

25  25    4 

9998 

26  55  19 

3005  ' 

Saturn 

E. 

38  36  55 

3010 

37    6  55 

3092 

35  37  10 

3034 

34    7  40 

3046 

a  Arietis 

E. 

76    6  34 

9964 

74  36    1 

9999 

73    5  38 

9999 

71  35  24 

3006 

Aldebaran 

E. 

108    8  19 

3041 

106  38  57 

3047 

105    9  42 

3059 

103  40  34 

3<fi0 

7 

Antares 

W. 

84    3  26 

3018 

85  33  17 

3029 

87    3    2 

3027 

88  32  41 

3031 

a  AquilaB 

W. 

40  57  36 

4888 

41  56    0 

4783 

42  55  50 

4690 

43  56  58 

4604 

Jupiter 
a  Arietis 

W. 

34  24  36 

3035 

35  54    6 

3039 

37  23  30 

3044 

38  52  48 

3046 

E. 

64    6  19 

3038 

62  36  53 

3043 

61    7  33 

3046 

59  38  20 

3053 

Aldebaran 

E. 

m 

96  16  39 

3085 

94  48  11 

3089 

93  19  48 

3094 

91  51  31 

3066 

8 

a  Aquilee 

w. 

49  19    8 

4979 

50  26  20 

4930 

51  34  18 

4184 

52  42  59 

4142 

Jupiter 
a  Arietis 

w. 

46  18    1 

3068 

47  46  50 

3071 

49  15  35 

3073 

50  44  17 

3076 

E. 

52  13  43 

3076 

50  45    4 

3080 

49  16  30 

3064 

47  48    1 

3067 

Aldebamu 

E. 

84  31  19 

3117 

83    3  30 

3190 

81  35  45 

3193 

80    8    3 

3196 

9 

a  Aquilfe 

W. 

58  35  29 

3977 

59  47  31 

3950 

61    0    0 

3926 

62  12  53 

3904 

Jupiter 

w. 

58.  7    6 

3086 

59  35  33 

3087 

61    3  59 

3087 

62  32  24 

3069 

a  Arietis, 

E. 

40  26  42 

3106 

38  58  40 

3110 

37  30  43 

3114 

36    2  51 

3118 

Aldebaraii 

E. 

72  50  28 

3140 

71  23    7 

3142 

69  55  48 

3144 

68  28  32 

3147 

10 

Jupiter 

W. 

69  54  13 

3091 

71  22  34 

3091 

72  50  55 

3091 

74  19  16 

3090 

a  AquilaB 

W. 

68  22  31 

3813 

69  37  20 

3796 

70  52  24 

3785 

72    7  42 

3779 
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» 

GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES, 

1 
23 

SUr's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Midnight. 

of 

XVb. 

of 

xvnib 

of 

XXP*. 

of 

1 

PoBition. 

C7 

Diff. 

Diff. 

Difi. 

Biff. 

Sun 

W. 

o        /      / 

74    9  J8 

8831 

0          /          // 

75  43    6 

8849 

77  16  30 

9869 

78  49  29 

9887 

Fomalhaut 

E. 

69  23  45 

S903 

67  51  30 

9931 

(j6  19  51 

9960 

64  48  48 

9089 

Saturn 

E. 

95  48    0 

9491 

94    6  34 

9509 

92  25  33 

9596 

90  44  56 

9543 

2 

Suit 

W. 

86  28  29 

8979 

87  59    8 

8997 

89  29  25 

3014 

90  59  20 

3031 

Autares 

W. 

28    ]  43 

8628 

29  40    2 

9643 

31  17  58 

9659 

32  55  33 

9675 

Foinolljuut 

E. 

57  23  11 

31&5 

55  56    8 

3199 

54  29  49 

3931 

53    4  17 

3971 

a  Pegasi 

E. 

77  32  54 

8810 

75  58  39 

9888 

74  24  48 

9848 

72  51  22 

9866 

Saturn 

E. 

82  27  48 

8G89 

80  49  32 

9645 

79  11  38 

9661 

77  34    6 

9677 

3 

Sow 

W. 

98  23  44 

3114 

99  51  37 

3120 

101  19  12 

3143 

102  46  29 

3158 

Autares 

W. 

40  58  18 

8750 

42  33  52 

9763 

44    9    8 

8777 

45  44    6 

9791 

Fomalhaut 

E. 

46    9  15 

3513 

44  49    5 

3571 

43  29  59 

3633 

42  12    0 

3701 

a  Pegasi 

E. 

65  10  21 

9964 

63  39  23 

9984 

62    8  50 

3005 

60  38  43 

3095 

Saturn 

E. 

69  31  42 

8754 

67  56  14 

9769 

66  21    5 

8783 

64  46  15 

9797 

4 

Suit 

W. 

109  58  35 

39;^ 

111  24  12 

3941 

112  49  33 

3953 

114  14  40 

3965 

Autares 

W. 

53  34  41 

9853 

55    8    0 

9864 

56  41    5 

9875 

58  13  56 

9686 

Fomalhaut 

E. 

36     1  56 

4149 

34  52  a5 

4960 

33  45    5 

4391 

32  39  36 

4538 

a  l^;gasi 

E. 

53  14  39 

3134 

51  47  11 

3158 

50  20  12 

3183 

48  53  42 

3900 

1 
1 

Satuni 

E. 

56  56  35 

8865 

55  23  31 

9877 

53  50  43 

9890 

52  18  11 

9909 

5 

Suit 

W. 

121  16  50 

3390 

122  40  38 

3330 

124    4  15 

3340 

125  27  40 

3350 

• 

Autares 

W. 

•65-54  53 

9934 

67  26  29 

9943 

68  57  53 

9951 

70  29    7 

9960 

a  Pegasi 

E. 

41  49  18 

3358 

40  26  14 

3394 

39    3  51 

3433 

37  42  12 

3475 

Saturn 

E. 

44  39  25 

9969 

43    8  25 

9974 

41  37  40 

9986 

40    7  10 

9998 

a  Arietis 

E. 

82  10  28 

9951 

80  39  14 

9959 

79    8  10 

9968 

77  37  17 

9976 

6 

Sun 

W. 

132  22    7 

«3393 

133  44  32 

3401 

135    6  47 

3400 

136  28  53 

3416 

Autares 

W. 

78    2  53 

9994 

79  33  13 

3001 

81    3  25 

3007 

82  33  29 

3013 

Jupiter 

W. 

28  25  26 

3011 

29  55  25 

3017 

31  25  16 

3093 

32  55    0 

3030 

Saturn 

E. 

32  38  27 

3069 

31    9  31 

3077 

29  40  53 

3099 

28  12  34 

3110 

a  Arietis 

E. 

70    5  19 

3013 

68  35  22 

3019 

67    5  3;^ 

3096 

65  35  52 

3039 

Aldebaran 

E. 

102  11  34 

3065 

100  42  41 

3069 

99  13  54 

3074 

97  45  13 

3080 

7 

Antares 

W. 

90    2  15 

3035 

91  31  44 

3039 

93    1    8 

3043 

94  30  28 

3047 

a  Aquilfe 

W. 

44  59  19 

4597 

46    2  47 

4456 

47    7  18 

4393 

48  12  46 

4333 

Jupiter 

W. 

40  22    1 

3053 

41  51    8 

3057 

43  20  10 

3061 

44  49    8 

3065 

a  Arietis 

E. 

58    9  13 

3058 

56  40  12 

3063 

55  11  17 

3067 

53  42  27 

3079 

Aldebaran 

E. 

90  23  19 

3109 

88  55  12 

3106 

87  27  10 

3110 

85  59  12 

3114 

8 

a  Aquil® 

W. 

53  52  20 

4104 

55    2  18 

4069 

56  12  50 

4035 

57  23  55 

4006 

Jupiter 

W. 

52  12  56 

3076 

53  41  32 

3080 

55  10    6 

3089 

56  38  37 

3084 

a  Arietis 

E. 

46  19  36 

3091 

44  51  16 

3085 

43  23    0 

3009 

41  54  49 

3109 

Aldeljanin 

E. 

78  40  25 

3199 

77  12  51 

3139 

75  45  20 

3134 

74  17  52 

3138 

9 

a  Aquil® 

W. 

63  26    9 

3883 

64  39  46 

3863 

65  53  43 

3846 

67    7  58 

3898 

Jupiter 

W. 

64    0  47 

3090 

65  29    9 

3090 

66  57  31 

3091 

68  25  52 

3091 

a  Arietis 

E. 

34  35    3 

3193 

33    7  21 

3197 

31  39  44 

3133 

30  12  14 

3138 

Aldebaran 

E. 

67    1  19 

3149 

65  34    9 

3151 

64    7    1 

3153 

62  39  56 

3156 

10 

Jupiter 
a  AquilfB 

• 

W. 

75  47  38 

3089 

77  16    1 

3088 

78  44  25 

3087 

80  12  50 

3087 

W. 

73  23  13 

3761 

74  38  56 

3749 

75  54  51 

3739 

77  10  57 

3730 

12 
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XV, 


1 

GREENWICH  MEAN  TIME. 

t 

LUNAR  DISTANCES. 

1^ 

star's  NamA 

P.L 

P.L. 

PL. 

P.L. 

»! 

and 

Noon. 

of 

Illh- 

of 

Vlfc. 

of 

IXi». 

of 

10 

Position. 

Dlff. 

Diff. 

Diff. 

Diff. 

Fomnlhniit 

W. 

e       1      f 

42  57  54 

3900 

p       /      /» 

44  11  14 

S856 

0         ^        /• 

45  25  18 

3817 

46  40    3,    9781 

Aldebarau 

E. 

61  12  54 

3158 

59  45  55 

3161 

58  18  59 

3163 

56  5i    5 

9165 

Pollux 

E. 

103  19  51 

3068 

101  51  27 

3087 

100  23    2 

9087 

98  54  36 

3086 

11 

Jupirer 

W. 

81  41  16 

3085 

83    9  44 

3083 

84  38  14 

3089 

86    6  46 

9080 

W. 

78  27  12 

3723 

79  43  36 

3713 

81    0    9 

3707 

82  16  49}    3700 

.56  57      7      9575 

Fomalliaut 

W. 

5;^    2  17 

3638 

54  20  10 

3616 

55  38  27 

3595 

a  Pegasi 

W. 

30  41  58 

3789 

31  57  12 

3799 

;«  13  28 

3677 

34  30  40     9630 

Saturn 

W. 

22  82  37 

3900 

23  58  36 

3188 

25  24  59 

3171 

26  51  43 

3156 

Aldebaran 

E. 

49  38  25 

3180 

48  11  52 

3184 

46  45  24 

3189 

45  19    2 

9194 

Pollux 

£. 

91  32    9 

3060 

90   3  a5 

3078 

88  34  59 

3077 

b7    6  21 

9075 

12 

Jupiter 

W. 

93  30    2 

3009 

94  58  50 

9065 

96  27  42 

9063 

97  56  37 

9060 

Fomalhaut 

W. 

6:3  35  24 

3494 

64  55  55 

3480 

66  16  41 

3467 

67  :17  42 

3455 

a  Pegasi 

W. 

41     7  46 

3457 

42  28  58 

3439 

43  50  38 

3408 

45  12  45     33M 

Saturn 

W. 

34    9  19 

3101 

35  37  27 

3099 

37    5  46 

9084 

38  34  15 

9077 

Aldebaran 

E. 

38    8  52 

3938 

36  4:3  ]6 

3939 

35  17  53 

9351 

;33  52  44 

9964 

Pollux 

E. 

79  42  33 

3064 

• 

78  13  39 

3060 

76  44  41 

9058 

75  15  40 

9055 

13 

Fomalhaut 

W. 

74  25  58 

3409 

75  48  12 

3393 

77  10  37 

3384 

78  33  12 

9975 

a  Pegasi 

W. 

52    9    6 

3997 

53  33  21 

3369 

54  57  54 

3067 

56  22  44 

3953 

Satui'n 

W. 

45  58  52 

3043 

47  28  12 

3035 

48  57  41 

3099 

50  27  18 

9092 

Pollux 

E. 

67  49  36 

3038 

m  20  10 

3034 

64  50  39 

3030 

6:3  21    3 

9096 

Kegulus 

E. 

104  42  35 

3091 

103  12  48 

9017 

101  42  56 

9019 

100  12  58 

9007 

1 

14 

Fomalhaut 

W. 

85  28  29 

3337 

86  51  58 

3399 

88  15  36 

9999 

89  39  21 

3316 

a  Pegasi 

W. 

63  :K)  42 

3193 

64  57    0 

3181 

()6  23  32 

9170 

67  50  17 

3159 

Saturn 

W. 

57  57  25 

9989 

59  27  52 

9989 

60  58  27 

9975 

62  29  1 1 

9967 

a  Arietis 

W. 

19  55  20 

3119 

21  23  15 

9089 

22  51  :38 

9069 

24  20  26 

3051 

Pollux 

E. 

55  51  43 

3003 

54  21  34 

9997 

52  51  18 

999:) 

51  20  5() 

9987 

Kegulus 

E. 

92  41  34 

9980 

91  10  56 

9974 

89  40  11 

9968 

88    9  18 

9g« 

15 

Fomalhaut 

W. 

96  39  57 

3987 

98    4  24 

3981 

99  28  57 

9976 

100  53  36 

1 

3379 

a  Pegasi 

W. 

75    7  16 

3106 

76  a5  18 

9096 

78    3  32 

9086 

79  31  .59 

9075 

Saturn 

W. 

70    5  16 

9997 

71  .r/  0 

9990 

73    8  54 

9919 

74  40  58 

8903 

n  Arietis 

W. 

31  49  23 

9979 

3l^  20    2 

9967 

34  50  56 

9955 

36  22    5 

9943 

Pollux 

E. 

43  47  23 

9959 

42  16  19 

9954 

40  45    8 

9948 

39  13  .50 

9949 

Reguhis 

E. 

80  32  4() 

9995 

79    0  59 

9918 

77  29    3 

9909 

75  56  56 

9901 

Svjn 

E. 

134  14  32 

3319 

132  50  43 

9909 

131  26  42 

9999 

130    2  29 

9389 

16 

a  Pegasi 

W. 

86  57  24 

3094 

88  27    7 

3013 

89  57    4 

3009 

91  27  14 

1 

9999 

Saturn 

W. 

82  24  16 

9855 

83  57  3:3 

9845 

8>  31    3 

9834 

87    4  47 

9893 

a  Arietis 

W. 

44     1  38 

9884 

45  34  17 

98^2 

47    7  12 

9860 

48  40  22 

9848 

Pollux 

E. 

3J  35  34 

9916 

30    3  36 

9913 

28  31  34 

9910 

26  .59  28 

9908 

Regulus 

E. 

68  13  :32 

3854 

66  40  14 

3845 

65    6  44 

9835 

63  33     1 

9884 

Sun 

E. 

122  58  23 

3935 

121  32  55 

3993 

120    7  13 

3911 

118  41  17 

9196 

17 

a  Arietis 

W. 

56  30  13 

9785 

58    5    1 

9771 

59  40    7 

9758 

61  15  .% 

9744 

Aldebarau 

W. 

25  49    6 

3IU 

27  17    2 

9063 

28  45  57 

9090 

30  15  45 

9981 

Regulus 

E. 

55  40  47 

9766 

54    5  35 

9753 

52  30    6 

9741 

50  54  20 

9799 

Suw 

E. 

111  27  52 

3134 

110    0  24 

3190 

108  32  39 

9106 

107    4  37 

9001 

18 

a  Ai'ietis 

W. 

69  17    3 

9679 

70  54  20 

9657 

72  31  57 

9643 

74    9  54 

• 

9097 

1 

1 

•m ■ 
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GREENWICH  WEAN  TIME. 

LUNAB  DISTANCES. 

i4 

star's  Name 

• 

P.L. 

P.L 

P.L. 

P.L. 

og 

aod 

Midniffht. 

of 

XVb. 

of 

xvmh. 

of 

XXIh. 

of 

1^ 

10 

Position. 

CJ 

Diff. 

Diff. 

Diff. 

Diif. 

Foronlhaiit 

W 

47  55  25 

3747 

O           /        /' 

49.11  22 

3717 

O            1         II 

50  27  51 

3ri89 

Oil! 

51  44  50 

3663 

Aldebaran 

E. 

55  25  14 

3168 

53  58  26.    31-1 

52  31  42 

3174 

51    5    2 

3177 

Pollux 

E. 

97  2G    9 

3085 

95  57  41 

3084 

94  29  12 

3088 

93    0  41 

3089 

11 

Jupiter 

W. 

87  a5  20 

3078 

89    3  56 

3076 

90  32  35 

3073 

92    1  17 

3071 

a  AquilsB 

W. 

83  33  36 

3694 

84  50  29 

3689 

86    7  28 

3684 

87  24  32 

3679 

Foiualliaut 

W. 

58  16    9 

3556 

59  35  31 

3540 

60  55  11 

3534 

62  15    9 

3508 

a  Pegosi 

\V. 

35  48  42 

3588 

37    7  29 

3550 

38  26  58 

3515 

39  47    5 

3485 

Sotuni 

VV. 

28  18  45 

3143 

29  46    3 

3130 

31  13  36 

3119 

32  41  22 

3110 

Aldebaran 

E, 

43  52  4() 

3199 

42  26  m 

3905 

41    0  a*) 

3913 

39  34  38 

3919 

! 

1 

Pollux 

E. 

85  37  41 

3073 

84    8  58 

3070 

82  40  12 

3069 

81  11  24 

3066 

12 

Jupiter 

W. 

99  25  36 

3056 

100  54  39 

3053 

102  23  46 

3049 

103  52  58 

3045 

Foiriulliaut 

W. 

68  58  56 

3444 

70  20  23 

3433 

71  42    3 

3433 

73    3  55 

3419 

a  Pegasi 

W. 

46  35  18 

3365 

47  58  14 

3347 

49  21  31 

3339 

50  45    9 

3313 

Saturn 

W. 

40    2  53 

3069 

41  31  40 

3063 

43    0  36 

3056 

44  29  40 

3049 

Aldebaran 

E. 

32  27  50 

3980 

31    3  15 

3990 

29  39    2 

3390 

28  15  14 

3346 

Pollux 

E. 

73  46  35 

3053 

72  17  27 

3049 

70  48  15 

3045 

69  18  58 

3041- 

13 

Fomalhaut 

W. 

79  55  57 

3367 

81  18  51 

3358 

82  41  55 

3351 

84    5    8 

3344 

a  Pegasi 

W, 

57  47  50 

3941 

59  13  11 

3998 

60  38 -47 

^16 

62    4  37 

3904 

Saturn 

W. 

51  57    3 

3016 

53  26  56 

3009 

54  56  57 

3009 

56  27    7 

9996 

Pollux 

E. 

61  51  22 

3033 

60  21  36 

3017 

58  51  44 

3013 

57  21  46 

3008 

Regulus 

E. 

98  42  54 

3009 

97  12  44 

3997 

95  42  27 

9999 

94  12    4 

9986 

14 

Fomalhaut 

W. 

91    3  14 

3310 

92  27  14 

3303 

93  51  22 

3996 

95  15  36 

3999 

a  Pegasi 

W. 

69  17  15 

3148 

70  44  26 

3138 

72  11  50 

3197 

73  39  27 

3117 

Saturn 

W. 

64    0    5 

9960 

65  31    8 

9959 

67    2  21 

3945 

68  33  43 

9936 

a  Arietis 

W. 

25  49  36 

3035 

27  19    6 

3090 

28  48  54 

3005 

30  19    0 

9993 

Pollux 

E. 

49  50  27 

9981 

48  19  51 

9977 

46  49    9 

3971 

45  18  20 

3965 

Regulus 

K 

86  38  17 

9955 

85    7    8 

9948 

83  35  50 

9941 

82    4  23 

8933 

15 

Fomalhaut 

W. 

102  18  20 

3968 

103  43    9 

3964 

105    8    3 

3960 

106  33    1 

3957 

a  Pegasi 

W. 

81    0  39 

3065 

82  29  31 

3055 

83  58  36 

3044 

a5  27  54 

3034 

Satuni 

W. 

76  13  13 

9894 

77  45  40 

3884 

79  18  20 

8874 

80  51  12 

8865 

a  Arietis 

W. 

37  53  30 

il931 

39  25  10 

3919 

40  57    5 

8908 

42  29  14 

3896 

Pollux 

E. 

37  42  24 

9936 

36  10  51 

9931 

34  39  12 

9936 

33    7  26 

3991 

Regulus 

E. 

74  24  38 

3893 

72  52    9 

3883 

71  19  29 

8874 

69  \%  37 

8664 

Suif 

E. 

128  38    5 

3379 

127  13  29 

S266 

125  48  40 

3957 

124  23  38 

3346 

16 

a  Pegasi 

W. 

92  57  37 

3981 

94  28  13 

3971 

95  59    2 

9960 

97  30    5 

3950 

Saturn 

W. 

88  38  45 

9813 

90  12  57 

3801 

91  47  24 

9790 

93  22    5 

3778 

a  Arietis 

W. 

50  13  48 

38K> 

51  47  30 

9633 

53  21  28 

3811 

54  55  42 

3798 

Pollux 

E. 

25  27  19 

8906 

23  55  10 

3909 

22  23    3 

3914 

20  51    2 

9933 

Regulus 

E. 

61  59    4 

3813 

60  24  52 

8801 

58  50  25 

3789 

57  15  43 

3778 

Sun 

E. 

117  15    6 

3186 

115  48  40 

3174 

114  22    0 

3161 

112  55    4 

3148 

17 

a  Arietis 

W. 

62  51  11 

3730 

64  27  11 

3716 

66    3  29 

3703 

67  40    6 

3687 

Aldebaran 

W. 

31  46  22 

3946 

33  17  43 

9913 

34  49  46 

8889 

36  22  28 

8853 

Regulus  . 

E. 

49  18  18 

3716 

47  41  59 

8703 

46    5  22 

9688 

44  28  26 

3674 

Sun 

E. 

105  36  17 

3077 

104    7  39 

3063 

102  38  44 

3047 

101    9  30 

3033 

18 

a  Arietis 

W. 

75  48  12 

3613 

77  26  51 

8596 

79    5  52 

8580 

80  45  14 

9564 

180 
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GREENWICH  MEAN  TIME. 

• 

■'  ■■                                                                                                                       1 

! 

LUNAR  DISTANCES. 

^fi 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L 

Aud 

Noon. 

of 

np>. 

of 

Vlh. 

of 

IXh. 

of 

18 

Position. 

Diff. 

Diff. 

Diff. 

Din. 

Aldebaraii 

W. 

O           1        II 

37  55  47 

9836 

0    /  /' 

39  29  41 

9800 

0      /     /' 

41    4    9 

52775 

42  3^i  16 

2750 

Regulus 

E. 

42  51  11 

9660 

41  13  38 

9646 

39  35  46 

9639 

37  57  34 

9618 

Suw 

E. 

99  39  57 

3016 

98  10    4 

3001 

9<>  39  52 

9985 

95    9  20 

9968 

19 

a  Arietiei 

W 

82  24  58 

2548 

84    5    5 

9539 

85  45  34 

9515 

87  26  26 

1 

9499 

Aldeharon 

W 

50  41  56 

9640 

52  19  57 

9618 

53  58  27 

2598 

55  37  25 

9576 

Regulus 

E. 

29  41  37 

9543 

28     1  24 

2599 

26  20  51 

2514 

24  :i9  .58 

9499 

Sun 

E. 

87  31  2G 

9864 

85  58  47 

9866 

64  25  45 

2649 

82  52  21 

8831 

20 

Aldebaran 

W. 

63  50    7 

9480 

65  40  49 

9460 

67  22  ^^ 

2449 

69    5  33 

9494 

Pollux 

W. 

21  30  29 

9590 

23  11  14 

9487 

24  52  45 

9457 

26  34  58 

9430  . 

Suzf 

E. 

74  59  36 

9743 

73  23  53 

9795 

71  47  47 

9707 

70  11  17 

9689 

i 

21 

Aldebaraii 

W. 

77  44  57 

9335 

79  30    6 

9318 

81  15  39 

2301 

a3    1  .37 

9985 

Pollux 

W. 

35  15    0 

9316 

37    0  36 

9996 

38  46  41 

2977 

40  3:3  15 

»5S 

Surr 

E. 

62    2  56 

9604 

60  24    6 

9588 

58  44  54 

2571 

57    5  19 

8556 

22 

Aldebaran 

W. 

91  57  10 

9911 

93  45  21 

9197 

95  33  53 

2184 

97  22  44 

I 
9179 

Pollux 

W. 

49  :)2  39 

9174 

51  21  45 

9159 

53  11  14 

9145 

55     1     5 

9130 

Sun 

E. 

48  42    9 

9489 

47    0  31 

9470 

45  18  35 

9458 

43  36  22 

8445 

23 

Pollux 

W. 

64  15  24 

9070 

66    7  10 

9060 

(J7  59  11 

9050 

69  51  27 

9043 

Suif 

E. 

35    1  34 

9409 

33  18    2 

9397 

31  34  23 

2393 

29  50  38 

9391 

1 

27 

Suif 

W. 

22  13  59 

9515 

23  54  52 

8515 

25  35  45 

2519 

27  16  32 

1 
8525 

Jupiter 
a  Aquil» 

E. 

63  29  43 

9139 

61  39  32 

9145 

59  49  41 

2159 

58    0  11 

9174 

E. 

70  26  2? 

9896 

^  52  34 

9657 

67  19  20 

8891 

65  46  50 

9996 

28 

Sun 

W. 

35  37  23 

9589 

37  16  42 

9597 

38  55  41 

2619 

40  34  19 

9099  ' 

Jii|)iter 

E. 

48  58  28 

9953 

47  11  20 

2971 

45  24  38 

2988 

43  .38  21 

2306 

oe  Aquilee 

E. 

58  17    7 

3158 

56  50    7 

3914 

55  24  15 

3975 

.53  59  34 

3339  ' 

Foinalhaut 

E. 

80  49  30 

9584 

79  10  27 

9615 

77  31  53 

9638 

75  53  50 

96» 

a  Pegasi 

E. 

102  12  50 

9399 

100  29  14 

9414 

98  45  59 

2430 

97    3    7 

9446 

1 

29 

Sun 

W. 

48  41  38 

9719 

50  17  53 

9738 

51  53  42 

2757 

53  29    6 

9777 

Antares 

W. 

16  28  3:3 

9365 

18  12  58 

9364 

19  5^  56 

2403 

21  40  26 

949i 

Jupiter 

E. 

34  fA  38 

9399 

33  10    2 

9419 

31  26  .54 

9438 

29  44  13 

9458 

a  Aquilee 

E. 

47  16  35 

3750 

46    0  41 

3854 

44  46  34 

3967 

43  34  22 

4090 

Foinalbaut 

E. 

67  52    1 

9798 

66  17  30 

9898 

64  43  38 

9860 

63  10  28 

9193 

a  Pegasi 

E. 

88  U  47 

9536 

86  54  24 

2555 

85  14  27 

2575 

83  34  581 

9595 

Saturn 

E. 

92  15    7 

9375 

90  30  56 

9394 

88  47  13 

8413 

87    3  57 

9439 

1 

30 

SCN 

W. 

61  19  40 

9876 

62  52  30 

9896 

64  24  54 

9915 

65  56  54 

1 
2935  ' 

a 

Autares 

W. 

30  11  13 

9517 

31  52    3 

9536 

3:)  32  26 

2555 

35  12  •.>3 

9574 

FomaUiaut 

E. 

55  35  45 

3083 

54    7  14 

3196 

52  39  3(; 

3179 

51  12  5:3 

3930 

a  Pugasi 

E. 

75  24  32 

9701 

73  47  5:3 

2733 

72  11  44 

2745 

70  36    4 

9767 

Saturn 

E. 

78  34  22 

9598 

76  53  48 

£>48 

75  13  41 

8567 

rj  34    0 

9386 

31 

Sun 

W. 

73  30  40 

3031 

75    0  14 

3051 

76  29  24 

9069 

77  58  12 

1 
3087 

Aiitares 

W. 

43  25  49 

9664 

45    3  17 

9681 

46  40  22 

9698 

48  17    4 

9716 

Foinulliaut 

E. 

44  14  36 

&5I0 

42  54  23 

3581 

41  :35  28 

3658 

40  17  5(1 

3749 

a  Pegasi 

E. 

62  45  13 

9885 

61  12  35 

2909 

59  40  28 

2934 

.58    8  .52 

9959 

Saturn 

E. 

65  22    6 

9679 

63  44  58 

S698 

62    8  15 

8716 

60  31  57 

9734 

1 

1 

1 

XVIII. 


OCTOBER,  1878. 


181 


■ 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

'5  . 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

aud 

Midniirht. 

of 

XVb. 

of 

XVUlh. 

of 

XXP^. 

of 

>4 

18 

Poeition. 

• 

o 

Diflf. 
275i7 

Diff. 

Diff. 

Dift. 

Aldebnniii 

W. 

44  14  4:3 

-5           /         // 

45  50  47 

9704 

Oil' 

47  27  21 

9683 

0       /      // 

49    4  24 

S661 

Regulus 

E. 

36  19    3 

9603 

34  40  12 

9558 

a3    1     1 

9573 

31  21,29 

9558   i 

Su/f 

E. 

93  38  27 

S951 

92    7  13 

9935 

90  35  39 

9918 

89    3  43 

9901    ' 

19 

a  Arietis 

W. 

89    7  41 

9463 

90  49  19 

9466 

92  31  20 

9449 

94  13  45 

9433 

Aldebaran 

W. 

57  16  50 

9558 

58  56  43 

9538 

60  37    4 

9518 

62  17  52 

9499 

Regulus 

E. 

22  58  44 

9485 

21  17  10 

9479 

19  a5  18 

9460 

17  53    8 

9449 

.Sun 

E. 

81  18  34 

9614 

79  44  24 

9796 

78    9  51 

9779 

76  34  55 

9761 

20 

Aldebaran 

W. 

70  48  34 

9405 

72  32    1 

m 

9387 

74  15  54 

9369 

76    0  13 

93S9 

1 
1 

Pollux 

W. 

28  17  50 

9405 

30     1  18 

9381 

31  45  20 

9359 

3:3  2^*  54 

9337 

Sow 

E. 

68  34  2JJ 

9679 

66  57    6 

9655 

65  19  26 

9638 

63  41  23 

9^1 

21 

Aldebnniii 

W. 

84  47  58 

9969 

86  34  43 

9954 

88  21  50 

9939 

90    9  19 

9995 

Pollux 

vv. 

42  20  16 

9940 

44    7  44 

9993 

45  55  37 

9906 

47  43  56 

9190 

Svs 

E. 

55  25  23 

9540 

53  45    5 

9595 

52    4  27 

9510 

50  23  28 

9496 

22 

Aldebaran 

W. 

9J)  11  54 

9161 

101     1  21 

914b 

102  51    5 

9139 

104  41    4 

9130 

Pollux 

W. 

56  51  18 

9117 

58  41  51 

9104 

60  32  44 

9099 

62  2:3  55 

9081 

^vn 

E. 

41  53  52 

9435 

40  11    7 

9495 

38  28    8 

9416 

36  44  56 

9409  ' 

23 

Pollux 

W. 

71  43  56 

9034 

73  36  38 

9096 

75  29  32 

9019 

77  22  36 

9013 

SvSi 

E. 

28    6  51 

9391 

26  23    4 

9395 

24  39  22 

9401 

22  55  49 

9411 

27 

Surf 

W. 

28  57  10 

9534 

30  37  36 

9544 

32  17  48 

9556 

33  57  44 

9568 

Ju|iiter 

E. 

56  11    4 

9188 

54  22  19 

9904 

52  33  58 

9990 

50  46    1 

9937 

a  AquilfB 

E. 

64  15    7 

9968 

62  44  14 

SOlO 

61  14  14 

3056 

59  45  10 

3105 

28 

Sun 

W. 

42  12  34 

9646 

43  50  2() 

9664 

45  27  54 

9689 

47    4  58 

9700 

J  upiter 

E. 

41  52  31 

9395 

40    7    8 

9343 

38  22  11 

9369 

3(>  37  41 

9380 

tt  Aquilte 

E. 

52  Sa    8 

^409 

51   14    2 

3485 

49  53  21 

3566 

48  34  10 

3655 

Foiiialiiaut 

E. 

74  16  19 

9687 

72  39  21 

9713 

71    2  58 

9740 

69  27  11 

9768 

ce  Pegasi 

E. 

95  20  38 

9463 

93  38  33 

9480 

91  56  52 

9499 

90  15  37 

*", 

.  29 

Sun 

W. 

55    4    4 

9797 

56  38  36 

9816 

58  12  43 

9836 

59  46  24 

9ft.S5 

All  tares 

W. 

2:)  23  29 

9441 

25    6    5 

9460 

26  48  14 

9479 

28  29  57 

9496  1 

Jupiter 

E. 

28    2    0 

9477 

26  20  14 

9496 

24  38  55 

9515 

22  58    3 

9533  \ 

a  Aquilse 

E. 

42  24  1 1 

4096 

41   16    9 

4374 

40  10  24 

4538 

39    7    3 

4717 

Fouialliaut 

E. 

61  38    0 

9998 

60    6  16 

9964 

58  35  18 

3001 

57    5    7 

3041 

u  Pegasi 

E. 

81  55  56 

9615 

80  17  22 

9637 

78  39  17 

9657 

77    1  40 

9679 

Saturn 

E. 

85  21     8 

9451 

83  38  46 

9470 

81  56  51 

9489 

80  15  23 

9509  ! 

1 

30 

Sun 

W. 

67  28  28 

9955 

68  59  37 

9974 

70  30  22 

9993 

72    0  43 

1 
3013  ! 

Autares 

W. 

36  51  54 

9599 

38  31     0 

9610 

40    9  41 

9699 

41  47  57 

9646 

Fotnaliiaut 

E. 

49  47    7 

3971 

48  22  21 

3395 

46  58  31) 

3383 

45  36    3 

3444 

Gt  Pegatfi 

E. 

m    0  53 

9790 

67  26  1-^ 

9814 

65  52    2 

9837 

64  18  22 

9861 

Saturn 

K 

71  54  46 

9606 

70  15  58 

9694 

66  37  35 

9643 

66  59  38 

9661 

i 

31 

Sun 

W. 

79  26  37 

3105 

80  54  41 

3193 

82  22  2:} 

3139 

83  49  45 

1 
3157 

Autares 

W. 

49  53  23 

9739 

51  29  20 

9748 

53    4  56 

9764 

54  40  1 1 

9780 

Foinalhaut 

E. 

39    1  53 

3839 

37  47  24 

3930 

36  34  35 

4040 

35  2:3  35 

4161 

a  Pegasi 

E. 

56  37  48 

9985 

55    7  16 

soil 

53  37  17 

3038 

52    7  51 

3066 

1 

Saturn 

E. 

58  56    3 

9759 

57  20  32 

9769 

55  45  24 

• 

9787 

54  10  39 

9804  . 
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NOYEMBfiR,  1878. 


I. 


AT  GREENWICH  APPARENT  NOON. 


JS 


e 


Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

Sun. 
Mon. 
Tues. 

Wed. 

Thur. 
Frid. 

Sat 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 


I 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Right  AacensioD. 


h     m       8 

14  26  12.98 
14  30  8.66 
14  34    5.12 

14  38  2.37 
14  42  0.43 
14  45  59.31 

14  49  59.01 
14  53  59.54 

14  58    0.91 

19    2     3.12 

15  6  6.19 
15  10  10.12 


Diff.  for 
1  hour. 


b 

9.802 
9.836 
9.869 

9.903 
9.937 
9.971 

10.005 
10.040 
10.075 

10.110 
10.146 
10.183 


15  14  14.92    10.219 
15  18  20.57    10.254 


15  22  27.09 

15  26  34.48 
15  30  42.73 
15  34  51.84 

15  39  1.80 
15  43  12.59 
15  47  24.21 


10.290 

10.325 
10.361 
10.396 

10.431 
19.466 
10.500 


15  51  36.65   10.534 
15  55  49.89   10.567 


16    0  3.92 

16  4  18.73 

16  8  34.29 

16  12  50.57 

16  17  7.56 

16  21  25.24 

16  25  43.58 

16  30  2.56 


10.599 

10.632 
10.663 
10.693 

10.722 
10.750 
10.777 

10.803 


Apparent 
DecliDation. 


// 


S.  14  29  23.8 

14  48  29.7 

15  7  21.0 

15  25  57.3 

15  44  18.3 

16  2  23.6 

16  20  12.9 

16  37  45.7 

16  55     1.7 

17  12  0.4 
17  28  41.3 

17  45    4.3 

18  1  9.0 
18  16  54.9 
18  32  21.6 

18  47  28.8 

19  2  16.0 
19  16  42.7 

19  30  48.7 

19  44  33.5 

19  57  56.8 

20  10  58.1 
20  23  37.3 
20  35  53.9 

20  47  47.6 

20  59  17.7 

21  10  24.1 

21  21     6.5 

21  31  24.7 

21  41  18.2 

S.21  50  46.7 


Diff.  for 
1  hour. 


-48.03 
47.44 
46.83 

46.20 
45.55 
44.89 

44.21 
43.51 
42.80 

42.07 
41.33 
40.57 

• 

39.80 
39.01 
38.20 

37.38 
36.54 
35.68 

34.80 
33.91 
3:).01 

32.09 
31.16 
30.21 

29.25 
28.26 
27.26 

26.25 
25.23 
24.20 

-23.16 


Semi- 
diameter. 


// 


6  9.84 
6  10.09 
6  10.34 

6  10.59 
6  10.84 
6  11.08 

6  11.32 
6  11.55 
6  11.78 

6  12.01 
6  12.23 
6  12.45 

6  12.66 
6  12.87 
6  13.08 

6  13.28 
6  13^8 
6  13.67 

6  13.87 
6  14.06 
6  14.25 

6  14.44 
6  14.62 
6  14.80 

6  14.98 
6  15.15 
6  15.32 

6  15.49 
6  15.66 
6  15.82 


16  15.98 


Sidereal 
Time 
of  the 
Semi- 
diameter 
paaain^ 

the 
Merid- 
ian. 


66.96 

67.08 
67.19 

67.31 
67.43 
67.55 

67.67 
67.79 
67.91 

68.03 
68.15 
68.27 

68.39 
68.51 
68.63 

68.74 
68.86 
68.97 

69.09 
69.20 
69.31 

69.42 
69.53 
69.63 

69.73 
69.83 
69.93 

70.03 
70.13 
70.22 

70.31 


Equation  of 

Time, 

tobe 

nJftraeted 

from 

Apparent 

Tims. 


Diff.  for. 
1  hoar. ' 


16  17.96  0.053 
16  18.84-0.020 
16  18.94+0.013 


16  18.25  0.046 
16  16.75'  0.080 
16  14.43  0.114 


16  11.29 
16  7.32 
16    2.52 

15  56.88 
15  50.39 
15  43.04 

15  34.82 


0.148 
0.183 
0.218 

0.253 
0.288 
0.324 

0.360 


15  25.74   0.396 


15  15.81 

15  5.01 
14  53.34 
14  40.83 


0.432 

0.468 
0.504 
0.539 


14  27.48  0.574 
14  13.28  0.609 
13  58.25   0.643 

13  42.42  0.677 
13  25.78!  0.710 
13    8.35   0.742 

12  50.15  0.773 
12  31.19!  0.804 
12  11.52  0.834 


1 
0.863 
0.891 


11  51.15 
1 1  30.09 
11    8.36  0.919 

10  46.00,  0.946 


KOTB.— Mean  Time  of  the  Semidiameter  paasing  may  be  fonnd  by  sabtraoting  0".19  from  the  Sidereal  Time. 
—  prefixed  to  the  hourly  ohango  of  declination  indicates  that  tlie  aontb  doclinationt  are  decreasing. 


II. 


NOVEMBER,  1878. 


183 


AT  GREENWICH  MEAN  NOON. 


1 

• 

1 

• 

O 
1 

Frid. 

1 

Sat 

2 

Sun, 

3 

Mon. 

4 

Tues. 

5 

Wed. 

6 

Thur. 

7 

Frid. 

8 

Sat 

9 

Sun, 

10 

Mon. 

11 

Tues. 

12 

Wed. 

13 

Thur. 

14 

Frid. 

15 

Sat 

16 

Sun. 

17 

Mon. 

18 

Tues. 

19 

Wed. 

20 

Thur. 

21 

Frid. 

22 

Sat. 

23 

Sim. 

24 

Mon. 

25 

Tues. 

26 

Wed. 

27 

Thur. 

28 

Frid. 

29 

Sat. 

30 

Sun. 

31 

THE  SUN'S 


Apparer^ 
Itight  AsceuBioD. 


Dlff.  for 
1  bour. 


h      m       » 

4  26  15.64 
4  30  11.33 
4  34    7.80 

4  38  5.06 
4  42  3.12 
4  46    2.00 

4  50  1.71 
4  54    2.24 

4  58    3.60 

5  2  5.81 
5  6  8.87 
5  10  12.79 

5  14  17.57 
5  18  23.21 
5  22  29.71 

5  26  37.07 
5  30  45.30 
5  34  54.38 

5  39  4.30 
5  43  15.06, 
5  47  26.65 

5  51  39.05 

5  55  52.25 

6  0     6.24 

6  4  21.00 
6  8  36.51 
6  12  52.74 

6  17  9.67 
6  21  27.30 
6  25  45.58 


a 
9.803 

9.830 

9.869 

9.903 
9.937 
9.971 

0.005 
0.040 
0.075 

o.no 

O.MG 
0.18*2 

0.218 
0.253 
0.289 

0.324 
0.360 
0.395 

0.430 
0.465 
0.499 

0.5.33 
0.566 
0.598 

0.630 
0.661 
0.691 

0.720 
0.748 
0.775 


16  30     4.50   10.801 


Apparent 
DeclioaLiou. 


II 


S.  14  29  36.9 

14  48  42.6 

15  7  33.7 

15  26  9.8 

15  44  30.6 

16  2  35.7 

16  20  24.8 
16  37  57.4 

16  55  13.2 

17  12  11.5 
17  28  52.2 

17  45  15.0 

18  1  19.3 
18  17  4.9 
18  32  31.2 

18  47  38.1 

19  2  25.0 
19  16  51.4 

19  30  57.1 
19  44  41.6 

19  58  4.5 

20  11  5.5 
20  23  44.3 
20  36  0.5 

20  47  53.8 

20  59  23.6 

21  10  29.7 

21  21  11.8 
21  31  29.6 
21  41  22.7 


Diflr.for 
1  bour. 


-48.03 
47.43 
46.82 

46.19 
45.54 

44.88 

40.20 
43.50 
42.79 

42.06 
41.32 
40.56 

39.79 
39.00 
38.19 

37.37 
36.53 
36.67 

34.79 
33.90 
33.00 

32.08 
31  15 
30.20 

29  24 
28.25 
27.25 

26.24 
25.22 
24.19 


S.21  50  50.8-23.15 


Eqnatiou  of 

Time, 

to  be    . 

added  to 

2lean 

Tinu, 


6    17.99    0.053 

6  18.85 -M).020 
6  18.94^.013 


Dlfflfur 
1  boar. 


6  18.24 

6  16.73 

6  14.40 

6  11.25 

6  7.27 

6  2.46 

5  56.81 

5  50.31 

5  42.95 

5  34.73 

5  25.64 

5  15.70 

5  4.89 

4  53.22 

4  40.70 


0.046 
0.080 
0.^14 

0.148 
0.183 
0.218 

0.253 
0.288 
0.324 

0.360 
0.396 
0.432 

0.468 
0.504 
0.539 


4  27.34  0.574 
4  13.13  0.609 
3  58.10!  0.643 


3  42.26 
3  25.62 
3     8.18 


2  49.98 
2  31.02 
2  11.35 

1  50.98 
1  29.91 
1     8.19 


0.077 
0.710 
0.742 


0.773 
0.804 
0.834 

0.863 
0.891 
0.919 


10  45.83;  0.946 


XOTE.— The  8«midlameter  for  Mean  Noon  may  be  assamed  the  same  as  that  for  Apparent  Noon. 
—  prefixed  to  the  hourly  change  of  declination  indioatee  that  the  south  declinations  are  increasinf^. 


Sldereai 

Time 

or 

RIglit  AsceDsiou 

of 

Mean  Sun. 


h      in        n 

4  42  33.63 
4  46  30.18 
4  50  26.74 

4  54  23.29 

4  58  19.85 

5  2  16.40 

5  6  12.96 
5  10  9.51 
5  14  16.07 

5  18  2.62 
5  21  59.18 
5  25  55.74 

5  29  53.30 
5  33  48.85 
5  37  45.41 

5  41  41.96 
5  45  38.52 
5  49  35.08 

5  53  31.64 

5  57  28.19 

6  1  24.75 

6  5  21.31 
6  9  17.87 
6  13  14.42 

6  17  10.98 
6  21  7.53 
6  25  4.09 

6  29  0.65 
6  32  57.21 
6  36  53.77 


16  40  50.33 


Diff.  for  1  boar. 
+9».8565 
(Table  III.) 
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NOYEJ^IBER,  1878. 


III. 


AT  GREENWICH  MEAN  NOON. 


g 


I 


1 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 

i  26 

27 

28 
29 
30 

31 


o 
o 


305 
306 
307 

308 
309 
310 

311 
312 
313 

314 
315 
316 

317 
318 
319 

320 
321 
322 

323 
324 
325 

326 
327 
328 

329 
330 
331 

332 
333 
334 

335 


THE  SUN'S 


Tnu  LONGITTTDE. 


218  67  45.5 

219  57  52.4 

220  58    0.9 

221  58  10.9 

222  58  22.4 

223  ^  35.5 

224  58  50.2 

225  59    6.4 

226  59  24.3 

227  59  43.9 

228  60    5.1 

229  60  28.0 

230  60  52  8 

232  1  19.4 

233  1  47.8 

234  2  18.1 

235  2  50.3 

236  3  24.3 

237  4    0.1 

238  4  37.6 

239  5  16.7 

240  5  57.4 

241  6  39.7 

242  7  23.5 

243  8    8.6 

244  8  54.9 

245  9  42.4 

246  10  31.0 

247  11  20.6 

248  12  11.2 

249  13    2.7 


?J 


II 


56  51.4 

56  58.2 

57  6.6 

57  16.5 

57  27.8 
57  40.7 

57  55.3 

58  11.4 
58  29.1 

58  48.5 

59  9.5 
59  32.3 

59  57.0 
0  23.4 

0  51.6 

1  21.7 

1  53.8 

2  27.7 

3  3.3 

3  40.6 

4  19.5 

5  0.1 

5  42.2 

6  25.8 

7  10.7 

7  56.8 

8  44.2 

9  32.7 

10  22.1 

11  12.5 

12  3.8 


Diff.  for 
1  hour. 


50.25 
50  32 
50.38 

50.45 
50.51 

50.58 

50.04 
50.71 
50.78 

50.85 
50.92 
50.99 

51.07 
51.15 
51.22 

51.30 
51.38 
51.45 

51.52 
51.59 
51.66 

51.73 
51.79 
51.85 

51.90 
51.95 
52.00 

52.05 
52.09 
52.13 


152.16 


LATITUDK 


-0.12 

+0.01 

0.14 

0.26 
0.36 
0.45 

0.51 
0.53 
0.52 

0.48 
0.42 
0.33 

0.23 
+0.11 
-0.03 

0.17 
0.31 
0.43 

0.53 
0.61 
0.66 

0.68 
0.67 
0.63 

0.57 
0.48 
0.38 

0.26 

-0.13 

0.00 

+0.12 


Logarithm 

of  the 

RodiuB  Vector 

of  the 

Earth. 


9.9964801 
.9963663 
.9962536 

.9961421 
.9960320 
.9959233 

.9958162 
.9957110 
.9956075 

.9955059 
.9954062 
.9953085 

.9952125 
.995 1 184 
.9950262 

.9949356 
.9948466 
.9947592 

.9946733 
.9945887 
.9945053 

.9944229 
.9943417 
.9942617 

.9941829 
.9941051 
.9940285 

.9939532 
.9938793 
.9938070 

9.9937363 


Diff.  for 
1  hour. 


-47.6 
47.2 
46.7 

46.1 
45.5 
44.9 

44.2 
43.4 
42.7 

41.9 
41.0 
40.3 

39.6 
38.8 
38.1 

37.4 
36.7 
36.1 

35.5 
35.0 
34.5 

34.1 
33.6 
33.0 

32.6 
32.1 
31.6 

31.0 
30.4 
29.7 

-29.0 


NOTR :  A  corresponds  to  the  trut  eqninoz  of  the  date,  A'  to  the  m«an  equinox  of  Jeiniary  CO. 


Mean  Tinw 

of 
Sidereal  Oh. 


h      m       a 

9  15  55.05 
9  11  59.14 
9     8     3.23 

9  4  7.32 
9  0  11.41 
8  56  1550 

8  52  19.59 
8  48  23.68 
8  44  27.77 

8  40  31.86 
8  36  35.95 
8  32  40.04 

8  28  44.13 
8  24  48.22 
8  20  52.31 

8  16  56.40 
8  13  0.49 
8     9     4.58 

8  5  8.67 
8  1  12.76 
7  57  16.85 

7  53  20.94 
7  49  25.02 
7  45  29.11 

7  41  33.20 
7  37  37.29 
7  33  41.38 

7  29  45.47 
7  25  49.56 
7  21  53.65 

7  17  57.73 


Difil  for  1  boor. 
— 9>.8296 
(Table  II.) 
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GREEW  WIOH  MEAN  TIME. 

1 

• 

THE 

MOON'S 

1 

1  -e 

1 

i 

1 

3 

1 

SEMIDIAMETER. 

HORIZONTAZ 

.    PARALLAX. 

MERIDIAN  PASSAGE. 

AGE. 

l^OOXL 

Midnight. 

Noon. 

Diff.  for 
1  hour. 

Midnight 

Diff.  for 
1  hour. 

Diff.  for 
1  hour. 

Noon. 

s        // 

15  18.1 
15     6.4 
14  57.5 

15  12.0 
15     1.6 
14  53.8 

56    2.7 
55  20.1 
54  46.9 

-1.95 
1.58 
1.19 

55  40.3 
55    2.3 
54  33.7 

II 
-1.77 

1.39 

1.00 

h     m 

5  55.6 

6  41.0 

7  23.3 

m 
1.97 

1.82 

1.71 

d 

6.5 
7.5 

8.5 

4 
5 
6 

14  50.9 
14  46.8 
14  45.1 

14  48.6 
14  45.7 
14  45.0 

54  22.9 
54    8.0 
54     1.5 

0.81 

0.44 

-O.ll 

54  14.4 
54    3.8 
54     1.2 

0.62 
-0.27 
+0.05 

8    3.6 

8  43.0 

9  22.6 

1.65 
1.64 
1.67 

9.5 
10.5 
11.5 

7 
8 
9 

14  45.3 
14  47.4 
14  50.8 

14  46.1 
14  48.9 
14  52.9 

54    2.5 
54    9.9 
54  22.5 

+0.18 
0.42 
0.62 

54     5.5 
54  15.5 
54  30.5 

0.31 
0.53 
0.71 

10    3.5 

10  46.5 

11  32.3 

1.74 
1.85 
1.97 

12.5 
13.5 
14.5 

10 
11 
12 

14  55.4 

15  l.l 

15    7.7 

14  58.1 

15  4.3 
15  11.4 

54  39.5 

55  0.4 
55  24.8 

0.79 
0.95 
1.09 

54  49.5 

55  12.2 
55  38.3 

0.87 
1.02 
1.16 

12  21.2 

13  12.9 

14  6.7 

2.10 
2.21 
2.26 

15.5 
16.5 
17.5 

13 

14 

I  15 

15  15.3 
15  23.8 
15  33.2 

15  19.4 
15  28.4 
15  38.3 

55  52.6 

56  23.8 
56  58.5 

1.83 
1.37 
1.51 

56    7.8 

56  40.7 

57  17.0 

1.30 
1.44 
1.57 

15     1.1 

15  54.7 

16  46.8 

2.26 

'2.20 

2.13 

18.5 
19.5 
20.5 

16 
17 
18 

15  43.5 

15  54.4 

16  5.3 

15  48.9 

15  59.9 

16  10.6 

57  36.1 

58  15.9 
58  56.2 

1.62 
1.68 
1.66 

57  55.9 

58  36.2 

59  15.8 

1.66 
1.68 
1.59 

17  37.0 

18  25.9 

19  14.3 

2.06 
2.02 
2.02 

21.5 
22.5 
2315 

[19 
20 

2i 

16  U.7 
16  24.5 
16  30.7 

16  20.3 
16  28.0 
16  32.5 

59  34.3 

60  6.7 
60  29.4 

1.50 
1.18 
0.69 

59  51.5 

60  19.6 
60  36.0 

1.36 

0.95 

+0.39 

20    3.5 

20  54.8 

21  49  J3 

2.(te 
2.20 
2.36 

24.5 
25.5 
26.5 

22 
23 
24 

16  33.2 
16  31.6 
16  25.5 

16  33.0 
16  29.0 
16  21.0 

60  3g.8 
60  32.6 
60  10.4 

+0.08 

-0.60 

1.24 

60  37.8 
60  23.4 
59  53.8 

-0.26 
0.93 
1.52 

22  47.7 

23  49.5 

6 

2.52 
2.62 

27.5 

28.5 

0.1 

25 
26 
27 

16  15.6 
16    2.9 
15  48.6 

16    9.5 
15  55.8 
15  41.2 

59  34.1 
58  47.2 
57  54.6 

1.76 
2.11 
2.25 

59  11.7 
58  21.3 
57  27.6 

1.96 
2.20 
2.24 

0  52.7 

1  51.6 

2  52.8 

2.63 
2.51 
2.32 

1.1 
2.1 
3.1 

28 
29 

1  30 

» 

15  33.9 
15  20.3 

15     8.4 

15  26.9 
15  14.1 
15    3.3 

57    0.9 
56  10.7 
55  27.0 

2.19 
1.98 
1.65 

56  35.2 
55  47.9 
55    8.4 

2.10 
1.82 
1.45 

3  46.0 

4  34.4 

5  18.8 

2.11 
1.92 

1.78 

4.1 
5.1 
6.1 

31 
32 

14  58.9 
14  52.1  1 

14  55.1 
14  49.7 

54  52.2 
54  27.2 

1.25 

-0.82 

54  38.4 
54  18.6 

1.04 
-0.61 

6    0.3 
6  40.3 

1.69 
1.65 

7.1 

8.1 
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V. 


I 

GREENWICH  MEAN  TIME. 

! 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

t 

Hour. 

Right  AsoensioD. 

DifT. 
for  1  m. 

Declination. 

Diff, 
forlm. 

• 

Hour. 

Rtgbt  Ancension. 

for  1  m. 

DiiL 
forlm. 

FRIDAY  1. 

SUNDAi:  3. 

b    m      8 

s 

0      /      /r 

// 

h    m      B 

■ 

0        f         Hi        It 

0 

20  26  40.34 

8.1157 

S.  19  35  43.4 

10.164 

0 

22    1  20.24 

1.8546 

S.10   16  14.0;    13.719 

1 

20  28  47.07 

9.1088 

19  25  31.1 

10.344 

1 

22    3  11.40 

1.8509 

10    3  2J>.0,  ii.7TO  . 

2 

.20  30  5.3.:i9 

3.1019 

19  15  14.1 

10.333 

2 

22    5    2.35 

1.8473 

9  50  41.4   13.808 1 

1     3 

20  32  59.30 

2.0951 

19    4  52.4 

10.401 

3 

22    6  53.C8 

1.84J8 

9  37  52.0   13.8J7 

4 

20  a5    4.80 

S.0883 

18  54  26.0 

10.477 

4 

22    8  43.60 

1.8403 

9  25    0.9!  13.865 

5 

'^0  37    9.90 

3.0817 

18  4)  55.1 

10„'>59 

5 

22  10  dsm 

1.836S) 

9   12     8.2     13.899 

6 

20  ;39  14.C0 

3.0730 

18  a3  19.8 

10.635 

6 

22  12  24.03 

1.8336 

8  .59  1:3.9    13J)18 

7 

20  41   18.90 

3.0684- 

18  22  40.1 

10.698 

7 

22  14  13.95 

1.8303 

8  46   18.1     13.943 

8 

20  43  22.81 

3.0619 

18  11  56.0 

10.770 

8 

22  16    3.07 

1.8371 

8  33  20.7    i9.m  \ 

9 

20  45  26.:« 

3.0554 

18     I    7.7 

10.840 

9 

22  17  53.20 

1.S340 

8  20  21.8    i?.w  i 

10 

20  47  2JM6 

3.0490 

17  50  15.2 

10.909 

10 

22  19  42..55 

1.8310 

8    7  21.5;  13.016  1 

11 

20  49  3?.2I 

3.0436 

17  3i)  18.6 

10.976 

11 

22  21  31.72 

1.8180 

7  54  19.9   ij  038  ! 

1'^ 

20  51  J34.57 

3.0363 

17  28  18.1 

11.043 

12 

22  2:3  20.71 

1.6151 

7  41  17.0  1UB9 

13 

20  53  3(3.5« 

3.0J01 

17  17  13.6 

11.108 

13 

22  25    953 

1.8133 

7  28  V2.^  13JJK) 

14 

20  55  38.18 

9.0338 

17    6    5.1 

11.173 

14 

22  56  58.19 

1.8097 

7  15    7.4    13.101 

15 

20  57  3^).42 

3.0177 

16  54  52.8 

11.336 

15 

22  28  46.C)9 

1.8070 

7    2    0.7,  i3.iii 

10 

20  59  40.30 

3.0117 

16  43  36.8 

11.398 

16 

22  30  35.03 

1.8044 

6  48  52i)!   1^139 

17 

21     1  40.82 

3.0058 

16  32  17.1 

il.:i59 

17 

22  32  23.22 

1.6018 

6  35  44.0    13.157  . 

18 

21    3  40.99 

1.9999 

16  20  53.7 

11.419 

18 

22  34  11.25 

1.7993 

6  22  34.0   13.175 

H) 

21     5  40.81 

1.9940 

16    9  26.8 

11.477 

19 

22  35  59.14 

1.7970 

6      9  2:3.0     13.191 

20 

*2l     7  40.27 

1.9881 

15  57  56.4 

11 .5:3 

20 

22  37  46.89 

1.7948 

5  56  11.  i     13.306 

21 

21     9  3!).38 

1.9833 

15  46  22.6 

11.593 

21 

22  39  34.51 

1.7936 

5  42  58.3    13.321 

22 

21  11  38.15 

1.9767 

15  34  45.4 

11.647 

22 

22  41  22.00 

1.7904 

5  29  44.6   13.336 

23 

21  13  3(5.59 

1.9713 

S.  15  23    4.9 

11.703 

23 

22  43    90)6 

1.7683 

S.  5  16  30.0.  13.350 

t 

SAT 

URD. 

^Y  2. 

MO 

>NDA 

Y  4. 

0 

21  15  34.69 

1.9656 

S.15  11  21.52 

11.755 

0 

22  44  56.60 

1.7863 

S.  5    3  14.« 

13363 

1 

21  17  32.46 

1.9609 

14  59  34.3 

11.807 

1 

22  46  43.72 

1.7844 

4  49  58.4 

13.375 

2 

21  19  29.91 

1.9548 

14  47  44.3 

11.859 

2 

22  48  30.73 

1.7836 

4  36  41.6 

13.386  ' 

3 

21  21  27.04 

1.9496 

14  35  51.2 

11.910 

3 

22  50  17.6:3 

1.7808 

4  23  24.1 

13.997  1 

4 

21  23  23.8(5 

1.9443 

14  23  55.1 

11.958 

4 

22  52    4.42 

1.7791 

4  10    6.0 

13.307 

5 

21  25  20.3(5 

1.9391 

14  11  56.2 

13.006 

5 

22  53  51.12 

1.7775 

3  56  47.3 

13.317 

6 

21  27  16.55 

19339 

13  59  54.4 

13.053 

6 

22  55  37.72 

1.7759 

3  43  28.0 

13J96  1 

7 

21  29  12.43 

1.9389 

13  47  49.8 

13.100 

7 

22  57  24.23 

1.7744 

3  30    8.2 

13J33 

8 

21  31     8.02 

1.9340 

13  35  42.4 

13.146 

8 

22  59  10.a5 

1.7730 

3  16  48.0 

13.341 ; 

9 

21  33    3.31 

1.9191 

13  2:3  32.3 

13.190 

9 

23    0  56.99 

1.7717 

3    3  27.3    13.347  1 

10 

21  34  58.31 

1.9143 

13  11  19.6 

13.334 

10 

23    2  4:3.25 

r.7704 

2  50    (i.3    uxa  ' 

11 

21  36  53.03 

1.9096 

12  59    4.3 

13.377 

11 

23    4  2J).44 

1.7693 

2  36  44.9    13.359  ; 

12 

21  38  47.46 

1.9049 

12  46  46.4 

13.318 

12 

23    6  15.56 

1.-3683 

2  23  23.2    13J64  < 

13 

21  40  41.62 

1.9003 

12  34  26. 1 

13.358 

13 

23    8     1.62 

1.7671 

2   10      1.2!    13J68 

14 

21  42  35.50 

1.8957 

12  22    3.4 

13.398 

14 

2:3    9  47.61 

1.7660 

1    5(1  :^).0     13.371 

15 

21  44  29.11 

1.8913 

12    9  38.3 

13.438 

15 

2:3  11  3:3.54 

1.7651 

1  43  ia7    13.373  ; 

\6 

21  46  22.45 

1.8869 

11  57  10.9 

13.476 

16 

23  13  10.42 

1.7643 

1   2:)  54.3     13.375 

17 

21  48  15.54 

i,8»n 

11  44  41.2 

13.513 

17 

23  15    5.26 

1.7636 

1    16  31;7     13.:i77 

18 

21  50    8.37 

1.8784 

11  32    9.4 

13.547 

18 

23  16  51.05 

1.7638 

1    3    9.0   13J73 

19 

21  52    0.95 

1.8743 

1 1  19  35.5 

13.583 

19 

23  18  3(1.80 

1.7633 

0  49  46.3    13^177  ; 

20 

21  53  53.29 

1.87W 

1 1    6  59.4 

13.619 

20 

23  20  22.52 

1.7617 

0  36  23.7    i3jn  ! 

21 

21  55  45.38 

1.8663 

10  .54  21.2 

13.65? 

21 

23  22    8.21 

1.7613 

0  23      1.1     13.370  1 

22 

21  57  37.2.3 

1.8633 

10  41  41.0 

13.686 

22 

2t3  23  .5:3.87 

1.7608 

S.    0      9  38.6     13.37J  : 

2:3 

21  59  28.85 

1.8584 

10  28  58.9|   12.718 

•i3 

2:)  25  39.51 

1.7694 

N.  0  ;,  4:3.7  13J71 

24 

22    1  20.24 

1.8546 

S.IO    16   14.9.    13.749 

24 

23  27  25.12 

1.7601 

N.  0  17    5.9   VMi 

«_ 

—  — -^— 
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GUERINWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RlghtAjMenaion. 

Diff. 
for  1  m. 

DeoUnatioii. 

Diir. 

for  1  m. 

Hour. 

Bight  AsoensioD. 

Diff. 
for  1  m. 

DeoUnation. 

Diflt 

for  1  m. 

Tu: 

ESDi 

.Y  5. 

THURSDAV:  7. 

0 

h    m      8 

23  27  25.12 

S 

1.7601 

N.  0  17    5.9 

13.367 

0 

h     m      ■ 

0  52  52.18 

s 
1.8949 

N.IO  41   57.1 

13.397 

1 

23  29  10.72 

1.7589 

0  30  27.8 

13.363 

1 

0  54  41.76 

1.8378 

10  54  19.8 

13.358 

2 

23  30  56.31 

1.7598 

0  43  49.5 

13.359 

2 

0  56  31.52 

1.8308 

11    6  40.1 

19.318  1 

3 

23  32  41.90 

1.7598 

0  57  10.9 

13.354 

3 

0  58  21.46 

1.8338 

11  18  58.0 

19.978 

4 

23  34  27.49 

1.7906 

1  10  32.0 

13.348 

4 

1    0  11.58 

1.8368 

11  31  13.5 

19.938 

5 

23  36  13.08 

1.7506 

1  23  52.7 

13.341 

5 

1    2    188 

1.8399 

11  43  26.6 

19.197 

6 

23  37  58.67 

1.7509 

1  37  12.9 

13.333 

6 

1    3  52.37 

1.8431 

1 1  55  37.2 

19.155 

7 

23  39  44J27 

1.7609 

1  50  32.7 

13.396 

7 

1    5  43.05 

1.8463 

12    7  45.2 

19.119  < 

8 

23  41  2J).-9 

1.7605 

2    3  52.0 

13.317 

8 

1    7  33.92 

1.8495 

12  19  50.6 

19.068 

9 

2:^  43  15.5.3 

1.7608 

2  17  10.7 

13.307 

9 

1    9  24.99 

1.8538 

12  31  53.4 

19.034 

10 

23  45    1.19 

1.7613 

2  30  28.8 

13.397 

10 

1  11  16.26 

1.8563 

12  43  53.5 

11.978 

11 

23  46  46.88 

1.7617 

2  43  46.3 

13.387 

11 

1  13    7.74 

1.8587 

12  55  50.8 

11.931  , 

i    12 

23  48  32.60 

1.7623 

2  57    3  JJ 

13.376 

12 

1  14  59.42 

1.8631 

13    7  45.2 

11.883 

1   13 

23  50  18.:)6 

1.7699 

3  10  19.4 

13.863 

13 

1  16  5UI 

13  19  36.8 

11.836 

14 

23  52    4.15 

1.7635 

3  23  34.8 

13.350 

14 

1  18  43.41 

1.8709 

13  31  25.5 

11.788 

!   15 

23  53  49.98 

1.7043 

3  36  49.4 

13.337 

15 

1  20  a5.73 

1.8738 

13  43  11.3 

ll.r38 

16 

23  55  35.86 

1.7653 

3  50    3.2 

13.993 

16 

1  22  28.27 

1.8775 

13  54  54.1 

11.687 

17 

23  57  21.  0 

1.7661 

4    3  16.1 

13.908 

17 

1  24  21,03 

1.8819 

14    6  33.8 

11.636 

18 

23  59    7.79 
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THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 
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26  39    0.5 

1.309 

:  24 

14  59  55.33 

9.5811 

S.22  10  51.4 

9.831 

24 

17    7  39.53 

9.6696 

S.26  40  13;3 

1.116 
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I 

GREENWICH  MEAN  TIME. 

- 

. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RigbtAsoension. 

DIff. 
for  1  m. 

Beolination. 

DifT. 
fori  in. 

Hoar. 

Rigbt  Aiic«nsiou. 

'    Diff. 
for  1  lu. 

Declination. 

Dift 
for  1  m. 

1        . 

MONDAY  25. 

WEDNESDAY  27. 

1 

b     in       B 

8 

O         1          II 

// 

b     m      s 

A 

O          /           // 

$$ 

0 

17    7  3!).53 

3.6826 

S.26  40  13.3 

1.1J8 

0 

19  11  22.31 

8.4845 

S.24    9  40.8 

6.999 

1 

17  10  20.43 

2.6807 

26  41  14.7 

0.938 

1 

19  13  47.55 

8.4167 

24    2  41.0 

7.069 

2 

17  13     1.21 

8.6786 

26  42    4.7 

0.738 

2 

19  16  12.32 

3.4089 

23  55  ^S^ 

:     7.194 

8 

17  15  41.86 

3.0762 

26  42  43.3 

0.549 

3 

19  18  36.62 

3.4011 

23  48  17.7 

7J35 

4 

17  18  22.36 

2.6737 

26  43  10.6 

0.360 

4 

19  21    0.45 

8.3933 

23  40  54.3 

7.454 

5 

17  21     2.71 

2.6711 

26  43  26.5 

-0.171 

5 

19  23  23.81 

3.3851 

23  33  23.2 

7.581 

6 

17  23  42.89 

2.6682 

26  43  31.1 

-K0.017 

6 

19  25  46.70 

3.3775 

23  25  44.6 

7.706 

7 

17  26  22.8^) 

3.66f>2 

26  43  24.4 

0.204 

7 

19  28    9.11 

8.3696 

23  17  58.5 

7.830 

8 

17  29    2.71 

8.6620 

26  43    Q,Q 

0.390 

8 

19  30  31.05 

3.3617 

23  10    5.0 

7.953 

9 

17  31  42.33 

2.6586 

26  42  37.6 

0.576 

9 

19  .32  .52.51 

3.3537 

23    2    4.2 

8.073 

10 

17  34  21.74 

2.6551 

26  41  57.5 

0.761 

10 

19  35  13.49 

8.3457 

22  53  56.2 

8.192 

11 

17  37    0.94 

2.6514 

26  41    6.3^ 

0.946 

11 

19  37  34.00 

3.3378 

22  45  41.1 

8J09 

1'^ 

17  39  39.91 

2.6475 

26  40    4.0 

1.130 

12 

19  39  54.03 

9.3398 

22  37  19.1 

8.434 

13 

17  42  18.64 

3.6435 

26  38  50.7 

1.312 

13 

19  42  13.58 

3.3918 

22  28  50.2 

8.539 

14 

17  44  57.13 

3.6394 

26  37  2f).5 

1.493 

14 

19  44  32.65 

3.3138 

22  20  14.4' 

BJS^ 

15 

17  47  35.37 

3.6351 

26  35  51.5 

1.674 

15 

19  46  51.24 

8.3058 

22  11  32.0 

8.7(9 

]() 

17  50  13.34 

2.6305 

26  34    5.6 

1.855 

16 

19  49    9.35 

3.2976 

22    2  4.3.0 

8.671 

17 

17  52  51. a3 

8.6358 

26  32    8.9 

8.034 

17 

19  51  26.f)8 

3.8899 

21  53  47.5 

8.978 

18 

17  .55  28.44 

2.6311 

26  30    1.5 

2J312 

18 

19  53  44.14 

8.3830 

21  44  45.6 

9U)85 

19 

17  58    5.56 

2.6163 

26  27  43.5 

2.388 

19 

19  5(5    0.82 

8.8740 

21  35  37.3 

9.183 

20 

18    0  42.38 

2.6111 

26  25  15.0 

2.563 

20 

19  58  17.02 

9.8660 

21  26  2>.9 

9.391 

21 

18    3  18.89 

2.6058 

26  22  36.0 

8.738 

21 

20    0  32.74 

8.3581 

21  17    2.4 

9.398 

22 

18    5  55.08 

2.6005 

26  19  46.5 

2.911 

22 

20    2  47.99 

8.3509 

21     7  35.9 

9.499 

23 

18    8  30.95 

8.5850 

S.26  16  46.7 

3.083 

23 

20    5    2.77 

9.9494 

S.20  58    3.4 

9.500 

TUESDA 

Y  26. 

THURSDJ 

LY  2a 

' 

0 

18  11    6.48 

8.5803 

S.26  13  36.6 

3.853 

0 

20    7  17.08 

9.9346 

S.20  48  25.1 

9.687 

1 

18  13  41.67 

8J>836 

26  10  16.3 

3.483 

1 

20    9  30.92 

9.8367 

20  38  41.0 

9.789 

2 

18  16  16.51 

8.5778 

26    6  45.8 

3.599 

2 

20  11  44.29 

8.8189 

20  28  51.3 

9.874 

3 

18  18  51.00 

3.5718 

26    3    5.3 

3.759 

3 

20  13  57.19 

3.3118 

20  18  561 

9.966 

4 

18  21  25.13 

8.5657 

25  59  14.8 

3.935 

4 

20  16    9.63 

3.8035 

20    8  55.4 

10.057 

5 

18  23  58.88 

8.5594 

25  55  14.3 

4.090 

5 

20  18  21.61 

8.1958 

19  58  49.3 

10.145 

6 

18  26  32.26 

3.5531 

25  51  .4.0 

4.853 

6 

20  20  33.13 

8.18tt 

19  48  38.0 

IAJ939 

7 

18  29    5.26 

8.5467 

25  46  44.0 

4.414 

7 

20  22  44.19 

8.1806 

19  38  21.5 

10.318 

8 

18  31  37.87 

8.5408 

25  42  14.3 

4.574 

8 

20  24  54.80 

8.1730 

19  27  59.9 

10.403 

9 

18  34  10.08 

8.5335 

25  37  35.1 

4.733 

9 

20  27    4.95 

3.1654 

19  17  a3.2 

10.486 

10 

18  36  41.89 

3.5367 

25  32  46.4 

4.890 

10 

20  29  14.65 

8.1.'i80 

19    7    1.6 

10.506 

11 

18  39  13.29 

3.5199 

25  27  48.3 

5.045 

11 

20  31  23.91 

3.1506 

18  56  25.3 

10.645 

:  12 

18  41  44.28 

3.5130 

25  22  41.0 

5.199 

12 

20  33  32.72 

8.1433 

18  45  44.2 

10.734 

13 

18  44  14.85 

8.5060 

25  17  24.5 

5.358 

13 

20  J)5  41.09 

3.1358 

18  34  58.4 

10.809 

14 

18  46  45.00 

3.4989 

25  11  58.8 

5.504 

14 

20  37  49.02 

8.1886 

18  24    8.0 

10.677 

15 

18  49  14.72 

3.4917 

25    6  24.0 

5.654 

15 

20  39  56.52 

9.1313 

18  13  13.2 

10.950 

16 

18  51  44.01 

8.4845 

25    0  40.3 

5.808 

16 

20  42    3.58 

9.1148 

18    2  14.0 

11.033 

17 

18  54  12.86 

8.4778 

24  54  47.8 

5.949 

17 

20  44  10.22 

3.1071 

17  51  10.4 

11.096 

18 

18  56  41.28 

8.4609 

24  48  46.6 

6.093 

18 

20  46  16.43 

3.1000 

17  40    2.5 

11.167 

19 

18  59    9.25 

3.4684 

24  42  36.7 

6.337 

19 

20  48  22.22 

8.0930 

17  28  50.4 

11.933 

20 

19    1  36.77 

3.4549 

24  36  18.2 

6.378 

20 

20  50  27.59 

8d0860 

17  17  34.3 

11.301 

21 

19    4    3.84 

8.4473 

24  29  51.3 

6.518 

21 

20  52  32.54 

8.0791 

17    6  14.3 

11J67 

1   22 

19    6  30.45 

8.4398 

24  23  16.0 

6.657 

22 

20  54  37.08 

8.0793 

16  54  50.3 

11.433 

!  23 

19    8  56.61 

3.4333 

24  16  32.5 

6.793 

23 

20  56  41.22 

9.0656 

16  43  22.4 

11.497 

24 

19  11  22.31 

8.4345 

S.24    9  40,8 

6.939 

24 

20  58  44.95 

9.0588 

S.16  31  50.7 

11.558 

XII. 
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« 

GREENWICH  MEAN  TIME. 

- 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 
Hour. 

1 

BijchtAsceDtion. 

Diff. 
for  1  m. 

Declination. 

Diff. 
Ibrlm. 

HoQr. 

Right  Ascension. 

Diff. 
forlni. 

Declination. 

Diff: 

for  1  m. 

1 

1 

FRIDAl 

r29. 

* 

SATURDAY  30. 

b    m      s           8 

O          /           // 

II 

h    m      8 

8 

0        1          II 

II 

0 

20  58  44.95  9.0&88 

S.16  31  50.7 

11.558 

0 

21  46  24.22 

1.9194 

S.11  39  28.1 

19.699 

1 

21    0  48.28 

9.0593 

16  20  15.4 

11.618 

I 

21  48  19.24 

1.9146 

11  26  45.1 

19.733 

2 

21    2  51.22 

9.0457 

16    8  36.5 

11.678 

2 

21  50  13.97 

1.9098 

11  14    0.1 

19.767 

3 

21    4  53.76 

9.0399 

15  56  54.0 

11.737 

3 

21  52    8.41 

1.9050 

11     1  13.1 

19.799 

4 

21    6  55.92 

9.0327 

15  45    8.0 

11.705 

4 

21  54    2.57 

1.9004 

10  48  24.2 

19.830 

5 

21     8  57.69 

9.0963 

15  33  18.6 

11.851 

5 

21  55  56.46 

1.8959 

10  35  33.5 

19.860 

6 

21  10  59.08 

9.0900 

15  21  25.9 

11.905 

6 

21  57  50.08 

1.8914 

10  22  41.0 

19.890 

7 

21  13    0.09 

9.0138 

15    9  30.0 

11.958 

7 

21  59  43.43 

1.8870 

10    9  46.7 

19.918 

;    8 

21  15    0.74 

9.0077 

14  57  30.9 

19.011 

8 

22    1  36.52 

1.8897 

9  56  50.8 

19.946 

>     9 

21  17    1.02 

9.0017 

14  45  28.7 

19.069 

9 

22    3  29.35 

1.6784 

,   9  43  535 

19.973  ' 

10 

21  19    0.94 

1.9957 

14  33  23.4 

19.119 

10 

22    5  21.93 

1.8743 

9  30  54.0 

19.999 

H 

21  21     0.50 

1.9898 

14  21  15.2 

19.161 

11 

22    7  14.27 

1.8709 

9  17  53.3 

13.094 

12 

21  22  59.71 

1.9839 

14    9    4.1 

19.909 

12 

22    9    6.36 

1.8669 

9    4  51.1 

13.048 

13 

21  24  58.57 

.1.9781 

13  56  50.1 

19.956 

13 

22  10  58.22 

1.8693 

8  51  47.5 

13.079  i 

14 

21  26  57.08 

1.9733 

13  44  33.4 

19.301 

14 

22  12  49.84 

1.8584 

8  38  42.5 

13.094 

15 

21  28  55.25 

1.9667 

13  32  14.0 

19.346 

15 

22  14  41.23 

1.8547 

8  25  36.2 

13.116 

16 

21  30  53.09 

1.9619 

13  19  51.9 

19.389 

16 

22  16  32.40 

1.8511 

8  12  28.6 

13.1.37 

17 

21  32  50.60 

1.9557 

13    7  27.3 

19.431 

17 

22  18  23.36 

1.8475 

7  59  19.8 

13.157 

18 

21  34  47.77 

1.9509 

12  55    0J2 

19.479 

18 

22  20  14.10 

1.8439 

7  46    9.8 

13.176 

19 

21  36  44.62 

1.9449 

12  42  30.6 

19.'tl3 

19 

22  22    4.63 

1.8406 

7  32  58.7 

13.194 

20 

21  38  41.16 

1.9397 

12  29  58.6 

19.559 

20 

22  23  54.96 

1.8379 

7  19  46.5 

13.919 

,   21 

21  40  37.38 

1.9345 

12  17  24.3 

19.591 

21 

22  25  45,09 

1.8339 

7    6  33.2 

13.999 

22 

21  42  33.30 

1.9994 

12    4  47.7 

19.697 

22 

22  27  35.02 

1.8307 

6  53  19.0 

13.944 

23 

21  44  28.91 

1.9943 

11  52    9.0 

19.663 

23 

22  29  24.77 

1.8976 

6  40    3.9 

13.960 

24 

21  46  24.22 

1.9194 

S.ll  39  28.1 

19.699 

24 

22  31  14.33 

1.8945 

N.  6  26  47.8 

13.975 

PHASES  OF  TH] 

• 

j» 

3)   First  C 

Juarter, 

d 
...         1 

h 

9 

m 

50.6 

O  FullM 
a  Last  Q 

oon, • 

m                m                m                       %M 

14 
5 

33.9 

58.4 

luarter,  ...... 

...     17 

#  New  A 

loon,      

...    23 

21 

10.6 

C  Apoge 

tf"    Perifffi 

e, 

d 

6 

h 

8.3 

v»^           ******* 

22 

2.8 

^k 

O" 

. 

13 
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GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


o  a 

o 


Star's  Nftine 

aiid 

Poeition. 


8 


Sun  W. 

Antares  W. 

a  Pegasi  E. 

Saturn  £. 

tt  Arictis  E. 

Suit    •  W. 

Antares  W. 

Jupiter  W. 

a  Pegasi  E. 

Saturn  E. 

a  Aiietia  E. 

Suw  W. 

Antares  W. 

a  Aquilw  W. 

Jupiter  W. 

Saturn  E. 

a  Arietis  E. 

Aldebaran  E. 

Suw  W. 

Antares  W. 

a  AquiliB  W. 

Jupiter  W. 

a  Arietis  E. 

Aldebaran  E. 

Suw  W. 

Of  Aquilce  W. 

Jupiter  W. 

a  Arietis  E. 

Aldebaran  E. 

a  Aquilae  W, 

Jupiter  "W. 

Fomalliaut  W. 

a  Arietis  E. 

Aldebaran  E. 

Jupiter  W. 

a  Aquilee  W. 

Foinalhaut  W. 

a  Pegasi  W. 

Saturn  W. 

Aldebaran  E. 

PoUux  E. 

Jupiter  W. 

a  Aquike  W. 

Fonialhaut  W. 

a  Pegasi  W. 

Saturn  W. 


Noon. 


I) 


85  16  40 
56  15  5 
50  39  0 
52  36  17 

91  46  59 

96  41  44 
68  43  4 
16  53  27 

39  10  47 

40  14  10 

79  21  47 

107  50  2 

80  54  28 
38  49  27 
28  57  34 
28  14  18 
67  13  21 
99  25  16 

118  46  16 

92  54  5 
46  54  15 
40  49  47 

55  17  13 
87  36  20 

129  34  37 

56  1  11 
52  34  39 
43  29  27 
75  54  39 

65  42  39 
64  16  15 
40  30  49 

31  47  25 
64  17  11 

75  58  4 
75  44  48 
50  21  51 
28  5  11 
20  58  54 
52  41  57 
94  38  26 

87  42  53 
85  59  52 
60  48  19 
38  19  8 

32  31  49 


P.L. 

of 

Diff. 


3173 
S795 
3095 
38Q1 
S811 

3^1 
2904 
9946 
3374 
9959 
9990 

3383 
9986 
5095 
3031 
3094 
3005 
3059 

3447 
3049 
4376 
3087 
3066 
3106 

3486 
4030 
3118 
3106 
3140 

3841 
3194 
4099 
3139 
3158 

3113 
3797 
3703 
3993 
3948 
3168 
3083 

3087 
3660 
3590 
3495 
3111 


lUh. 


P.L. 

of 
Diff. 


o   /   // 

86  43  27 
57  49  39 
49  10  44 
51  2  17 
90  12  46 

98  6  6 
70  15  18 
18  24  47 

37  48  1 

38  42  57 
77  49  54 


109 
82 
39 
30 
26 
65 
97 


12  38 
24  58 

45  8 
27  9 

46  1 
43  15 
56  8 


120  7  39 
94  23  26 
47  59  58 
42  18  12 
.53  48  22 

86  8  18 

130  55  17 
.57  12  21 
54  2  27 
42  1  25 
74  27  18 

66  56  59 
65  43  55 
41  42  0 
30  20  3 
62  50  11 

77  25  .58 
77  1  6 
51  38  35 
29  18  7 
22  24  7 
51  15  10 
93  9  56 

89  11  19 

87  17  22 
62  8  21 
39  39  38 
33  59  45 


3189 
9810 
3194 
9838 
3896 

3305 
9916 
3958 
3419 
9969 
9933 

3393 
9994 
4970 
3039 
3116 
3014 
3060 

3453 
3047 
4318 
3099 
3079 
3111 

3489 
4001 
3190 
3110 
3143 

3893 
3194 
3975 
3144 
3159 

3111 
3717 
3674 
3845 
3990 
3170 
3080 

3089 
3654 
3503 
3469 
3101 


Vih. 


88 


9  49 


59  23  54 
47  43  3 
49  28  38 
88  38  52 

99  30  12 
71  47  17 
19  ,55  52 

36  26  6 

37  12  5 
76  18  17 

110  35  3 

83  55  18 
40  42  27 
31  56  33 
25  18  11 
64  13  20 
96  27  10 

121  28  56 
95  .52  41 
49  6  34 
43  46  31 
52  19  38 

84  40  22 

132  15  54 
.58  24  C 
55  30  12 

40  33  28 
73  0  0 

68  11  37 
67  11  35 
42  54  4 
28  .52  47 
61  23  13 

78  53  54 
78  17  35 
52  55  50 
30  32  2;} 
23  49  52 
49  48  25 
91  41  22 

90  39  50 
88  34  58 
63  28  42 

41  0  44 
35  27  54 


P.L. 

of 

Ditt. 


3905 


3154 
9855 
9641 

3317 
9997 
9970 
3468 
9985 
9944 

3401 
3003 
4858 
3047 
3140 
30» 
3066 

3459 
3051 
4966 
3097 
3078 
3116 

3491 
3979 
3129 
3114 
3145 

3807 
3194 
3996 
3150 
3160 

3108 
3707 
3648 
3776 
3198 
3173 
3077 

3078 
3646 
3487 
3433 
3091 


Kb. 


>/ 


P.L. 

of 
Biff. 


89  35  52 
60  57  50 

46  15  59 

47  55  21 
87  5  17 

100  54  4 

73  19  1 
21  26  42- 

35  5  6 
a5  41  34 

74  46  54 

111  57  18 
85  25  27 

41  41  16 
33  25  471 
23  50  50 
62  43  35 
94  58  21 

122  50  6 
97  21  51 
50  13  58 
45  14  44 
50  51  1 
83  12  32 

133  36  28 
59  36  7 
56  57  .55 
39  5  35> 
71  32  45 

69  26  32 
68  39  15 
44  6  57 
27  25  38 
59  56  16 

80  21  54 
79  34  15 
54  13  33 
31  47  50, 
25  16  3 

48  21  43 

90  12  44 

I 
92  8  2b 
89  52  41 
64  49  21 

42  22  23 

36  56  15, 


3)87 
9871 
aBSi 

3330 
9938 
9981 
San 

aooi 

9Ki6 

3410 
3010 
4756 
3055 
3167 
3031 
3075 

3463 
3055 
4918 
3101 
3063 
3191 

3495 
3946 
3133 
3118 
3148 

3799 
3194 
3891 
3156 
3169 

3105 
3697 
303 
3715 
3160 
3174 
3074 

3073 
3643 
3471 
3W7 
3061 
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• 

GREEISWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

* 

1 

Star's  KaiDA 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Midnight 

of 

XVh. 

of 

XVUlh. 

of 

XXP>. 

of 

PooiUon. 

W 

Diff. 

Diff. 

Dlff. 

1 

Diff. 

Sun 

W. 

O           /        / 

91     1  37 

3836 

O          /         // 

92  27    4 

3950 

o          /        /» 

93  52  14 

3965 

O           1        II 

95  17    7 

3978 

Autares 

W. 

G2  31  27 

9853 

64    4  46 

9866 

65  37  48 

9879 

67  10  34 

9891 

a  Pegasi 

E. 

44  49  34 

3990 

43  23  48 

3954 

41  58  43 

3999 

40  34  22 

3339 

Sntum 

E. 

46  22  25 

9887 

44  49  50 

9904 

43  17  36 

9990 

41  45  4;i 

9936 

a  Arietis 

E. 

35  32    0 

9869 

83  59    1 

9883 

8:i.26  20 

3806 

80  53  56 

9908 

2 

&VN 

W. 

102  17  41 

3341 

103  41    5 

3359 

105    4  16 

3363 

106  27  15 

3373 

Antares 

W. 

74  50  32 

9949 

76  21  49 

9968 

77  52  54 

9968 

79  23  47 

9977 

i 

Jupiter 

W. 

22  57  18 

9999 

24  27  41 

3009 

25  57  51 

3013 

27  27  48 

3099 

a  Pegasi 

E. 

33  45    6 

3581 

32  26  11 

3647 

31    8  27 

3790 

29  52    1 

3801 

Saturn 

E. 

34  11  23 

3018 

32  41  33 

3036 

31  12    5 

3055 

29  43    0 

3074 

a  Arietis 

K 

73  15  45 

9966 

71  44  50 

9977 

70  14    8 

9987 

68  43  39 

9996 

3 

Sun 

W. 

113  19  23 

3418 

114  41  19 

3496 

116    3    6 

3433 

117  24  45 

3440 

Antares 

W. 

86  55  27 

3018 

88  25  18 

3094 

89  55    1 

3030 

91  24  37 

3036 

a  AquiliB 

W. 

42  41  29 

4664 

43  42  59 

4581 

44  45  40 

4506 

45  49  27 

4437 

Jupiter 

W. 

34  54  52 

3069 

36  23  48 

3060 

37  52  35 

3075 

39  21  15 

3089 

Saturn 

E. 

22  24    1 

3197 

20  57  48 

3933 

19  32  18 

3975 

18    7  37 

3397 

a  Arietis 

E. 

61  14    1 

3039 

59  44  36 

3046 

58  15  20 

3059 

56  46  12 

3060 

Aldebanm 

E. 

93  29  41 

3089 

92    1    9 

3088 

90  32  45 

3095 

89    4  29 

3101 

4 

Sun 

W. 

124  11  11 

3469 

125  32  10 

3473 

126  53    4 

3478 

128  13  53 

3489 

Antares 

W. 

98  50  56 

3059 

100  19  56 

3063 

101  48  51 

3066 

1&3  17  42 

3068 

a  AquilsB 

W. 

51  22    7 

4174 

52  30  58 

4134 

53  40  27 

4097 

54  50  32 

4069 

• 

Jupiter 

W. 

46  42  52 

Sia*) 

48  10  55 

3109 

49  38  53 

3119 

51    6  48 

3115 

a  Arietis 

E. 

49  22  30 

3088 

47  54    6 

3093 

46  25  48 

3007 

'44  57  35 

3101 

Aldebanm 

E. 

81  44  48 

3195 

80  17    9 

3199 

78  49  34 

3133 

77  22    4 

3137 

5 

Sun 

W. 

134  56  58 

3497 

136  17  25 

3499 

137  37  50 

3501 

138  58  13 

3504 

a  Aquil» 

W. 

60  48  40 

3999 

62    1  37 

3900 

63  14  57 

3879 

64  28  38 

3859 

Jupiter 

W. 

58  25  37 

3194 

59  53  17 

3194 

61  20  57 

3195 

62  48  36 

3195 

a  Arietis 

E. 

37  37  47 

3199 

36  10    4 

3196 

34  42  26 

3130 

33  14  53 

3134 

Aldebaran 

E. 

70    5  33 

3150 

68  38  24 

3159 

€7  11  17 

3154 

65  44  13 

3156 

6 

a  Aquilffi 

W. 

70  41  43 

3777 

71  57    9 

3764 

73  12  49 

3751 

74  28  42 

3739 

Jupiter 

W. 

70    6  56 

3199 

71  34  39 

3119 

73    2  25 

3118 

74  30  13 

3115 

Fomaihaut 

W. 

45  20  36 

3839 

46  34  58 

3800 

47  50    0 

3765 

49    5  39 

3733 

a  Arietis 

E. 

25  58  36 

3163 

24  31  43 

3173 

23    5    2 

3185 

21  38  35 

3900 

Aldebaran 

E. 

58  29  21 

3163 

57    2  28 

3164 

55  35  36 

3166 

54    8  46 

3167 

7 

Jupiter 
a  Aquilffi 

W. 

81  49  57 

3109 

83  18    4 

3098 

84  46  16 

3095 

86  14  32 

3001 

W. 

80  51    5 

3689 

82    8    4 

3680 

83  25  12 

3673 

84  42  28 

3665 

Foinalhaut 

W. 

55  31  43 

3599 

56  50  18 

3578 

58    9  16 

a>57 

59  28  37 

3538 

a  Pegasi 

W. 

33    4  21 

3661 

34  21  50 

3619 

35  40  11 

3570 

36  59  18 

3531 

Saturn 

W. 

26  42  36 

•3163 

28    929 

3148 

29  36  40 

3135 

31     4    7 

3193 

Aldebaran 

E. 

46  55    3 

3177 

45  28  26 

3179 

44    1  52 

3183 

42  35  23 

3188 

Pollux 

E. 

88  44    3 

3071 

87  15  18 

3067 

85  46  28 

3064 

84  17  34 

3060 

8 

Jupiter 

W. 

93  37    8 

3060 

95    5  56 

3065 

96  34  49 

3060 

98    3  48 

3054 

a  Aquilffi 

W. 

91  10  29 

3639 

92  28  21 

3635 

93  46  17 

3633 

95    4  16 

3630 

Foinalhaut 

W. 

66  10  18 

3455 

67  31  32 

3449 

68  53    1 

3499 

70  14  45 

3416 

a  Pegasi 

W. 

43  44  32 

3381 

45    7  10 

3358 

46  30  15 

3336 

47  53  45 

3316 

• 

Saturn 

W. 

38  24  48 

3079 

39  53  32 

3064 

41  22  26 

3055 

42  51  31 

3047 
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GREENWICH  A£EAN  TIME. 


LUNAB  DISTANCED 


1 

9 

Star's  Name 

P.L 

P.L. 

P.L. 

P.L. 

^1 

and 

Noon. 

of 

Ulh. 

of 

•  Vlt. 

of 

DP". 

of     ' 

8 

Position. 

■ 

Diflf. 

Diff. 
3>98 

Diff. 

Diff. 

Aldebanui 

E. 

O           /        " 

41     8  59 

3193 

O          /         /' 

39  42  41 

38  16  29 

3904 

0     f    >' 
36  50  25 

3913 

Pollux 

E. 

82  48  36 

• 

3056 

81  19  33 

3052 

79  50  24 

3047 

78  21  10 

3043 

9 

Jupiter 

W. 

99  32  54 

3049 

101     2    6 

3043 

102  31  25 

3038 

104    0  51 

3033 

Foinalhnut 

W. 

71  36  44 

3403 

72  58  57 

3399 

74  21  23 

3380 

75  44    2 

33G9 

a  Pegasi 

W. 

49  17  38 

3296 

50  41  54 

3976 

52    6  31 

3969 

53  31  27 

3346 

Saturn 

W. 

44  20  46 

3039 

45  50  11 

3a')] 

47  19  45 

3093 

48  49  29 

3015 

Aldebaran 

E. 

29  43  12 

3383 

28  18  41 

3306 

26  54  37 

3335 

25  31     6 

3371 

Pollux 

E. 

70  53  38 

3030 

69  23  50 

3015 

67  53  56 

3010 

66  23  56 

SM» 

Regulus 

E. 

107  47  1 1 

3009 

106  17     I 

9997 

104  46  45 

9093 

103  16  22 

9986 

10 

Fomalhaut 

W. 

82  40  12 

3399 

84    3  58 

3314 

85  27  53 

3306 

86  51  57 

3S99 

Of  Pegasi 

W. 

60  40  37 

3175 

62    7  16 

3163 

63  34  10 

3151 

65    1  18 

3138 

Saturn 

W. 

56  20  31 

3977 

57  51  12 

9970 

59  22    2 

9964 

60  53    0 

9957 

a  Arietis 

W. 

17    2  51 

3136 

18  30  17 

3109 

19  58  24 

3074 

21  27    5 

3051 

Pollux 

E. 

58  52  17 

9978 

57  21  37 

397J 

55  50  51 

9968 

54  19  58 

9963 

Regulus 

E. 

95  42  38 

9956 

94  11  30 

8950 

92  40  15 

9944 

91     8  52 

3937 

1 

11 

Fomalbaut 

W. 

93  54  19 

3966 

95  19    8 

3963 

m  44    3 

3958 

98    9    4 

3354 

a  Pegasi 

W. 

72  20  24 

3086 

73  48  51 

3076 

75  17  30 

3066 

76  46  21 

305C 

Saturn 

W. 

68  30  11 

9919 

70    2    6 

9912 

71  34  10 

9905 

73    6  23 

9697 

a  Arietis 

W. 

28  56  40 

9968 

30  27  ;33 

9955 

31  58  42 

9943 

33  30    7 

9931   > 

Pollux 

E. 

46  43  54 

2937 

45  12  22 

9931 

43  40  43 

9997 

42    8  58 

39» 

Regulus 

E. 

83  29  50 

9904 

81  57  36 

9897 

80  25  13 

9800 

78  52  41 

9683 

12 

a  Pegasi 

W. 

84  13  27 

3019 

85  43  25 

3004 

87  13  33 

9996 

88  43  51 

9987 

Saturn 

W. 

80  49  54 

2859 

82  23    5 

3851 

8:3  56  27 

9843 

85  29  59 

S835 

a  Arietis 

W. 

41  10  40 

9879 

42  43  2() 

3869 

44  16  24 

3859 

45  49  :i5 

9K0 

Pollux 

E. 

34  28  5.S 

9904 

32  56  39 

9909 

31  24  22 

9900 

29  52    3 

Regulus 

E. 

71    7  45 

9646 

69  34  17 

9838 

68    0  39 

9831 

66  26  52 

3834   - 

13 

Saturn 

W. 

93  20  13 

9795 

94  54  48 

9786 

96  29  34 

9778 

98    4  31 

9769 

a  Arietis 

W. 

53  38  34 

9809 

55  12  59 

9793 

56  47  36 

9783 

58  22  26 

9774 

Aldebaran 

W. 

23    5  14 

3901 

24  31  22 

3144 

25  58  38 

3096 

27  26  53 

9058  , 

Regulus 

E. 

58  35  20 

9763 

57    0  29 

9775 

55  25  28 

9766 

53  50  16 

3757 

Spica 

E. 

112  38  14 

9784 

111    3  25 

9775 

109  28  25 

9766 

107  53  13 

9758 

Sur« 

E. 

141  19  31 

3179 

lJi9  52  57 

3168 

138  26  10 

3156 

136  59    8 

3145 

14 

a  Anetis 

W. 

66  19  44 

9725 

67  55  51 

9715 

69  32  11 

9705 

71    8  45 

9695  ! 

Aldebaran 

W. 

34  59  36 

3898 

36  31  57 

3874 

38    4  49 

3853 

39  38  10 

S83I 

Regulus 

E. 

45  51  20 

3713 

44  14  57 

3701 

42  38  22 

9694 

41     I  34 

9665 

Spica 

E. 

99  54  16 

8713 

98  17  52 

3703 

96  41  15 

9699 

95    4  24 

9681 

Sun 

E. 

129  40  33 

3087 

128  12    8 

3077 

126  43  30 

3065 

125  14  37 

3053 

1 
1 

15 

a  Arietis 

W. 

79  15    3 

9641 

80  53    2 

9631 

82  31  15 

9690 

84    9  43 

1 

9606 

Aldebaran 

\V. 

47  31  13 

9741 

49    6  59 

3724 

50  43    7 

9708 

52  19  36 

CMaaa 

Regulus 

E. 

32  54  27 

9638 

31   16  23 

9698 

29  38    6 

9616 

27  59  36 

9609 

Spica 

E. 

86  56  46 

9630 

85  18  32 

9690 

a3  40    4 

8609 

82    1  21 

3596 

Son    • 

E. 

117  46  36 

9993 

116  hi  15 

9981 

114  45  39 

3969 

113  14  48 

3957 

16 

Aldebaran 

W. 

60  27    7 

9616 

62    5  37 

9604 

63  44  27 

3590 

65  23  36 

9576 

Pollux 

W. 

18    9  39 

9719 

19  45  53 

9680 

21  22  59 

9646 

23    0  51 

9616  ' 

Spica 

E. 

73  43  56 

3541 

72    3  40 

9599 

70  23    7 

9517 

68  42  18 

9506 

XVI. 


NOVEMBER,  18T8. 


lOT 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

1 

• 

^4 

Star's  Name 

P.L. 

P.L 

P.L. 

P.L. 

^i 

and 

Midniffht. 

of 

XVh; 

of 

XVIllh. 

of 

XXIh. 

of 

i 

8 

Position. 

o 

Diff. 

Diff. 

Diff. 

Diff. 

Aldebaran 

E. 

O           /         // 

35  24  31 

3399 

O           /        /' 

33  58  48 

3934 

O           1        It 

32  33  19 

3348 

31    8    6 

3964 

Pollux 

E. 

76  51  51 

3039 

75  22  26 

3034 

73  52  56 

soso' 

72  23  20 

3095 

9 

Jupiter 

W. 

105  30  23 

3097 

107    0    2 

3091 

108  %)  49 

3015 

109  59  43 

3009 

Fomalhnut 

W. 

77    6  54 

3358 

78  29  57 

3350 

79  53  11 

3340 

81  16  36 

3331 

at  Pegasi 

W. 

54  56  42 

3930 

56  22  16 

39J5 

57  48    7 

3903 

59  14  14 

3188 

Saturu 

W. 

50  19  23 

3008 

51  49  C6 

3001 

53  19  38 

9993 

54  50    0 

S985 

1 

Aldebaran 

E. 

24    8  16 

3414 

22  46  15 

3466 

21  25  13 

3531 

20    5  23 

3615 

Pollux 

E. 

64  53  49 

3000 

6:3  23  3fi 

3994 

61  53  16 

3989 

60  22  50 

9984 

Regulus 

E. 

* 

101  45  52 

9981 

100  15  15 

9974 

98  44  30 

3969 

97  13  38 

9969 

10 

Fomalhaut 

W. 

88  16  10 

3999 

89  40  31 

3985 

91    5    0 

3379 

92  29  36 

.3373 

a  Pegasi 

w. 

m  28  41 

3197 

67  56  18 

3116 

69  24    8 

3106 

70  52  10 

3096 

Saturn 

\v. 

62  24    7 

9949 

63  55  24 

2943 

65  26  50 

9994 

66  58  26 

9937 

a  Arietia 

w. 

22  56  15 

3031 

24  25  50 

3013 

25  55  47 

9997 

27  26    4 

9981 

Pollux 

E. 

52  48  59 

2958 

51  17  53 

3953 

49  46  40 

9946 

48  15  20 

9949 

Regulus 

E. 

89  37  20 

9931 

88    5  40 

3934 

86  33  52 

2917 

85    1  55 

9911 

'  11 

Fomalhaut 

W. 

99  34    9 

3951 

100  59  18 

3947 

102  24  31 

3944 

103  49  48 

3943 

a  Pegasi 

W. 

78  15  24 

3047 

79  44  38 

3038 

81  14    3 

3039 

82  43  40 

3091 

Saturn 

W. 

74  38  46 

9889 

76  11  19 

9889 

77  44     1 

3874 

79  16  5.3 

9867 

a  Arietia 

W. 

35    1  46 

9990 

36  33  39 

9909 

38    5  46 

3896 

39  38    7 

9889 

Pollux 

E. 

40  37    7 

9918 

39    5  11 

3913 

37  as  9 

2910 

36    1    3 

3907 

Regulus 

E. 

77  20    1 

3876 

75  47  12 

3869 

74  14  13 

2861 

72  41     4 

3853 

12 

ft  Pegasi 

W. 

90  14  20 

9979 

91  44  59 

3971 

93  15  48 

9964* 

94  46  46 

3a')6 

Saturn 

W. 

87    3  41 

9898 

88  37  33 

3819 

90  11  36 

2811 

91  45  49 

8803 

a  Arietia 

W. 

47  22  58 

9841 

48  56  :J3 

3831 

50  30  21 

2831 

52    4  21 

2811 

Pollux 

E. 

28  19  43 

9900 

26  47  24 

2901 

25  15    7 

2905 

23  42  55 

2914 

Regulus 

E. 

64  52  55 

9815 

63  18  47 

3808 

61  44  29 

2799 

60  10    0 

8791 

13 

Saturn 

W. 

99  39  39 

9761 

101  14  58 

3759 

102  50  29 

2744 

104  26  11 

2735 

a  Arietia 

W. 

59  57  28 

9764 

61  32  43 

9755 

63    8  10 

2745 

64  43  50 

2735 

Aldebaran 

W. 

28  56     1 

3014 

30  25  56 

9981 

31  56  ;33 

2951 

a3  27  47 

9924 

Regulus 

E. 

52  14  52 

9749 

50  39  17 

3740 

49    3  30 

2731 

47  27  31 

3739 

Spica 

E. 

106  17  50 

9749 

104  42  15 

3740 

103    6  28 

2730 

101  30  28 

3731 

Sun 

E. 

135  31  53 

3133 

134    4  24 

3139 

132  36  41 

3110 

131    8  44 

3099 

14 

a  Arietia 

W. 

72  45  32 

9684 

74  22  33 

3673 

75  59  49 

2663 

77  37  L9 

8653 

Aldebaran 

W. 

41  11  58 

3811 

42  46  11 

3793 

44  20  48 

2775 

45  55  49 

3757 

Regulus 

E. 

39  24  34 

9675 

37  47  21 

2666 

36    9  56 

2657 

34  32  18 

3647 

Spica 

E. 

93  27  19 

9673 

91  50    1 

9669 

90  12  30 

2653 

88  34  45 

3641 

Sun 

E. 

123  45  30 

3041 

122  16    8 

3030 

120  46  32 

3018 

119  16  41 

3006  ' 

15 

a  Arietia 

W. 

85  48  27 

2597 

87  27  26 

3586 

89    6  40 

3574 

90  46  10 

3563 

Aldebaran 

W. 

53  56  26 

9678 

55  a3  36 

3G69 

57  11     7 

3648 

58  48  57 

9633 

Regulus 

E. 

26  20  53 

2599 

24  41  57 

3590 

23    2  48 

3589 

21  23  28 

9574 

Spica 

E. 

80  22  23 

3587 

78  43  10 

9575 

77    3  41 

3564 

75  23  56 

9553 

r 

Sun 

E. 

111  43  41 

9945 

110  12  19 

3933 

108  40  40 

3919 

107    8  45 

9906 

16 

Aldebaran 

W. 

67    3    4 

3561 

68  42  52 

3548 

70  22  59 

3534 

72    3  25 

9580 

Poirux 

w. 

24  39  24 

3590 

26  18  :» 

9567 

27  58  14 

3545 

29  38  25 

8594 

Spica 

E. 

67    1  13 

9494 

65  19  51 

8483 

63  38  12 

3470 

61  56  16 

3457 
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XVIL 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

16 

Star's  Xame 

and 

Position. 

Noon. 

P.L. 

of 
Diff. 

lUh. 

P.L. 

of 

Diff. 

Vlh. 

P.L. 

of 
Diff. 

IXh. 

P.L. 

of 

Diff. 

Sun 

E. 

105  36  34 

9893 

Oil' 

104    4    6 

9880 

102  31  22 

9867 

100  58  21 

9854 

17 

Aldebarnn 

Pollux 

Spica 

Sun 

W. 
W. 
E. 
E. 

73  44  10 
31  19    5 
60  14    2 

93    8  58 

9507 
2505 
9445 
2787 

75  25  14 
33    0  12 
58  31  31 
91  34  13 

9403 
9487 
9433 
2773 

77    637 
34  41  44 

56  48  43 
89  59  10 

9480 
9469 
9421 
2760 

78  48  19 
36  23  41 
55    5  38 
88  23  49 

940B  - 
9451 
9409  1 
9746 

18 

Aldebaran 

Pollux 

Spica 

Sun 

W. 
W. 
E. 
E. 

87  21  30 
44  59  15 
46  25  50 

80  22  a'> 

2401 
8374 
9346 
3078 

89    5    3 
46  43  27 
44  41     0 
78  45  26 

2389 
2359 
2336 
9666 

90  48  54 
48  28    0 
42  55  53 

77    8    0 

2376 
9345 
8:i24 
2652 

92  33    3 
50  12  54 
41  10  29 
75  30  15 

9964 

9331 
9313 
9639 

19 

Pollux 
Regulus 
Spica 
Sun 

W. 
W. 
K. 
E. 

59    2  21 
22    0  28 
32  19  25 
67  17  11 

9365 
2964 
9260 
9576 

60  49  12 
23  47  21 
30  32  27 
65  37  43 

9253 
9949 
S951 
9564 

62  36  21 
25  .34  36 
28  45  15 

63  57  59 

SSHl 
i£i35 
3342 
8553 

64  23  47 
27  22  11 
26  57  50 
62  17  59 

9330  1 
9923 
9935 
9512 

20 

Pollux 
Regulus 

Sun 

W. 
W. 
E. 

73  25    8 
36  24  39 
53  54  15 

9177 
9166 
9491 

75  14  10 
38  13  58 
52  12  49 

9167 
2156 
2482 

77    3  27 
40    3  3'^ 
50  31  10 

2158 
2147 
9474 

78  52  57 
41  53  20 
48  49  20 

1 
9149 

9138  , 

9467! 

21 

Pollux 
Regulus 

Sun 

W. 
W. 

E. 

88    3  29 
51     5  25 
40  17  49 

9115 
9101 
9438 

89  54    5 
52  56  22 
38  35    9 

9109 
90r6 
9435 

91  44  50 
54  47  27 
36  52  25 

2105 
9091 
9433' 

93  a5  42 
56  38  40 
35    937 

9100 
2066 
9432 

22 

Pollux 
Regulus 

W. 
W. 

102  51  21 
65  56  13 

9088 
9073 

104  42  38 
67  47  54 

9088 
2072 

106  a3  55 
69  39  36 

9089 
9079 

108  25  11 
71  31  18 

9090 
2079 

26 

Sun 

Fomalhaut 
a  Pegasi 
Saturn 

W. 
E. 
E. 
E. 

28  28  37 
60  46  54 
80  52  41 
83  33    3 

9735 
9858 
9521 
9375 

30    4  30 
59  13  41 
79  11  57 

81  48  52 

2747 
9893 
9540 
9399 

31  40    7 
57  41  13 
77  31  39 
80    5    6 

9761 
9991 
9i>59 
8410 

33  15  26 
56    9  33 
75  51  47 

78  21  45 

9776 
9971 
2579   ' 
9497 

27 

Sun 

Fomalhaut 
a  Pegasi 
Saturn 
a  Arietis 

W. 

E. 

E. 

E. 

E. 

41    6  53 
48  44  44 
67  39  32 
69  51  19 
109  43  51 

9859 
3919 
9686 
9518 
8507 

42  40    5 

47  18  49 

66    2  33 

68  10  31 

108    2  47 

9876 
3270 
9700 
9538 
9594 

44  12  55 

45  54    3 
64  26    5 
66  30  10 

106  22    7 

9884 

xm 

9rJ3 
9556 
8542 

45  45  22 
44  30  30 
62  ,50    9 
64  50  15 
104  41  52 

9919  ' 
3401 
9756 
9574 
9559  , 

28 

Sun 

Fomalhaut 
a  Pegasi 
Saturn 
a  Arietis 

W. 

E. 

E. 

E. 

E. 

53  21  51 
37  54    2 

54  58  44 
56  37    8 
96  26  42 

3003 
3842 
9889 
9671 
9648 

54  52    0 
36  39  43 

53  26  11 

54  59  49 
94  48  52 

3099 
3856 
9917 
9690 
9666 

56  21  46 
35  27  20 
51  54  14 
53  22  56 
93  11  26 

3040 
4084 
9947 
9700 
9663 

.57  51     9 
34  17    3 
50  22  55 
$1  46  28 
91  34  24 

3058 
4997  , 
9977  ; 
9796 
9700 

29 

Sun 

a  Pegasi 
Satiu'n 
a  Arietis 

W. 
E. 
E. 
E. 

65  12  38 

42  56  23 

43  50  32 
83  34  49 

3145 
3159 
3825 

9784 

66  39  53 

41  29  16 

42  16  37 
82    0    0 

3163 
3193 
9845 
9799 

68    6  47 
40    2  58 
40  43    7 
80  25  31 

3179 
3996 
2864 
9815 

69  33  21 

38  37  32 

39  10    2 
78  51  22 

3195 

3983  , 
8664 

9831 

1 

30 

Sun 
Saturn 
a  Arietis 

W. 

E. 

E. 

76  41  31 
31  31    7 
71    5  32 

3971 
2989 
9903 

78    6  16 
30    0  41 
69  33  17 

3985 
3013 
2916 

79  30  45 
28  30  44 
68    1  18 

3999 
3037 
9929 

80  54  58 
27    1  17 

66  29  36 

3319  , 
3063  1 

9949 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1.- 

I'' 
16 

Star's  Name 

aod 

Position. 

Mi<hiiglit. 

P.L. 

of 

Diff. 

XVh. 

P.L. 

of 
Biff. 

XVlllh. 

P.L. 

of 
Diff. 

XXP». 

P.L. 

of 
Diff. 

Sun 

E. 

O           /        /' 

99  25    3 

S841 

97  51  28 

9897 

O          /         /' 

96  17  35 

9814 

94  43  25 

9801 

17 

Aldeboi-an 
Pollux 
Spica 
Sun 

W. 

E. 
E; 

80  30  20 
38    6    3 
5:}  22  16 
86  48  10 

9453 
9435 
S3«J6 

arj3 

82  12  40 
39  48  48 
51  38  36 
85  12  14 

9440 
9419 
9384 
9719 

83  55  18 
41  31  55 
49  54  38 
a3  35  59 

9496 
9404 
9379 
9705 

85  38  15 
43  15  24 
48  10  23 
81  59  26 

9414 
9389 
9360 
9609 

18 

Aldebarnn 

Pollux 

Spica 

Sun 

W. 
W. 
E. 
E. 

94  17  30 
51  58    8 
39  24  48 
73  52  13 

9353 
9317 
9309 
9696 

96    2  14 
53  43  42 
37  38  51 
72  13  53 

9340 
9304 
9991 
9613 

97  47  15 
55  29  36 
35  52  38 
70  35  16 

9399 
2^1 
9980 
9601 

99  32  32 
57  15  49 
34    6    9 
68  56  22 

9318 
9978 
9970 
9588 

19 

Pollux 
Regulus 
Spica 
Sun 

W. 
W. 
E. 
E. 

m  11  30 
29  10    5 
25  10  14 
60  37  44 

%I8 
9910 
923U 
9530 

67  59  30 
30  58  18 
2^1  22  28 
58  57  13 

9907 
9198 
9993 
9590 

69  47  47 
32  46  48 
21  34  34 
57  16  28 

9196 
9187 
9919 
9510 

•71  36  20 
34  35  35 
19  46  34 
55  35  28 

9186 
9176 
9918 
9500 

20 

Pollux 
Regulus 

Sun 

W. 
W. 
E. 

80  42  41 
43  43  21 
47    7  20 

9141 
9130 
9459 

82  32  37 
45  33  35 
45  25    9 

9134 
9199 
9453 

84  22  44 
47  24    1 
43  42  50 

9197 
9115 
9448 

86  13    2 
49  14  38 
42    0  23 

9191 
9108 
9443 

21 

Pollux 
Regulus 

Sun 

W. 
W. 
E. 

95  26  41 
58  30    1 
33  26  48 

9097 
9089 
9439 

97  17  45 
60  21  28 
31  43  59 

9094 
9079 
9433 

99    8  54 
02  12  59 
30    1  12 

9099 

'9077 

9437 

101    0    6 
64    4  34 
28  18  30 

9090 
9U74 
9449 

22 

Pollux 
Regulus 

W. 
W. 

110  16  25 
73  23    0 

9099 
9073 

112    7  37 
75  14  40 

9094 
9075 

113  58  45 
n    6  17 

9097 
9078 

115  49  48 
78  57  50 

9101 
9081 

26 

Sun 

FoinalliAut 
a  Pegosi 
Snturu 

W. 
E. 
E. 
E. 

34  50  25 
54  38  44 
74  12  23 
76  38  49 

9799 
3014 
9599 
9445 

36  25    4 

53    8  48 
72  33  27 
74  56  18 

*    9808 
3058 
9690 
9463 

37  59  22 
51  39  47 
70  54  59 
73  14  13 

9895 
3106 
9649 
9481 

39  33  18 
50  11  45 
69  17    1 
71  32  33 

9841 
3157 
9063 
9499 

27 

Sun 

FomaUmut 
a  PegQsi 
Saturn 
a  Arietis 

W. 

E. 

E. 

K. 

E. 

• 

47  17  26 
43    8  15 
61  14  4($ 
63  10  45 
103    2    1 

9930 
3473 
9789 
9593 
9577 

48  49    7 
41  47  23 
59  39  55 
61  31  41 
101  22  35 

9948 
3555 
9808 
9613 
9595 

50  20  25 
40  27  59 

58  5  37 

59  53    4 
99  43  33 

9966 
3649 
9834 
9639 
9613 

51  51  20 
39  10  10 
56  31  53 
58  14  53 
98    4  56 

9985 
3W7 
9861 
9659 
9630 

28 

Sun 

Fomalhniit 
a  Pegnsi 
Saturn 
QE  Arietis 

W. 

E. 

E. 

E. 

£. 

59  20  10 
33    9    2 
48  52  14 
50  10  26 
89  57  44 

3076 
4387 
3009 
9747 
97  J  7 

60  48  49 
32    3  29 

47  22  13 

48  34  49 
£9  21  2(5 

3093 
4566 
3043 
9767 
9734 

62  17    7 
31     0  35 

45  52  53 

46  59  38 
86  45  31 

3111 
4770 
3078 
9786 
9751 

63  45    3 
30    0  34 

44  24  16 

45  24  52 
85    9  59 

3199 
5000 
3114 
9806 
9768 

29 

Sun 

a  Pegiisi 
Saturn 
a  Arietis 

W. 
E. 
E. 
E. 

70  59  36 
37  13     1 
37  37  23 
77  17  34 

3911 
333U 
9004 
9846 

72  25  32 

35  49  28 

36  5    9 
75  44    6 

3^7 
3386 
9995 
9860 

73  51    9 
34  26  56 
34  33  22 

74  10  56 

3949 
3445 
9946 
9875 

75  16  29 

33    5  30 

•  33    2    1 

72  38    5 

3957 
3510  1 
9967 
9889 

30 

Sun 
Saturn 
a  Arietis 

W. 

E. 

E. 

82  18  56 
25  32  22 
64  58  10 

3395 
3091 
9954 

m  42  39 
24    4    2 
63  26  59 

3337 
319.1 
9966 

85    6    8 
22  36  20 
61  56    4 

3349 
3158 

asm 

86  29  23 
21     9  20 
60  25  23 

3359 
3198 
9989 
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AT  GREENWICH  APPARENT  NOON. 


• 

1 

• 

1 

o 

o 

A 

^ 

•*» 

*» 

«M 

(M 

o 

e 

^ 

►. 

& 

ca 
P 

1 

Sun. 

Mon. 

2 

Tues. 

3 

Wed. 

4 

Thur. 

5 

Frid. 

6 

Sat 

7 

Sun. 

8 

Mon. 

9 

Tues. 

10 

Wed. 

11 

Thur. 

12 

Frid. 

13 

Sat 

14 

Sun. 

15 

Mon. 

16 

Tues. 

17 

Wed. 

18 

Thur. 

19 

Frid. 

20 

Sat. 

21 

Sun. 

22 

Mon. 

23 

Tues. 

24 

Wed. 

25 

Thur. 

26 

Frid. 

27 

Sat. 

28 

Sun. 

29 

Mon. 

30 

Tues. 

31 

Wed. 

32 

THE  SUN'S 


Apparent 
Rigbt  AscenHiou. 


h      m       8 

16  30  2.56 
16  34  22.17 
16  38  42.40 

16  43  3.19 
16  47  24.52 
16  51  46.38 

16  56    8.76 

17  0  31.63 
17    4  54.95 

17  9  18.71 
17  13  42.89 
17  18    7.45 

17  22  32.37 
17  26  5r.60 
17  31  23.14 

17  35  48.98 
17  40  15.03 
17  44  41.28 

17  49  7.72 
17  53  34.29 

17  58    0.95 

18  2  27.67 
18  6  54.39 
18  11  21.10 

18  15  47.76 
18  20  14.32 
18  24  40.73 

18  29  6.97 
18  33  33.00 
18  37  58.79 
18  42  24.31 

18  46  49.52 


Diff.  for 
1  hoar. 


10.803 
10.830 
10.8S4 

10.878 
10.900 
10.92-2 

10.942 
10.962 
10.980 

10.998 


.014 
.030 

.044 
.058 
.070 

.08f) 
.091 
.099 

.105 
.109 
.112 

.113 
.113 
.111 

.108 
.103 
.097 

.089 
.080 
.069 
.057 


11.043 


Apparent 
Declination. 

Diff.  for 
lliour. 

S.2f  50  46!7 

21  59  50.1 

22  8  28.1 

-23"l6 
22.11 
21.05 

22  16  40.3 
22  24  26.6 
22  31  46.7 

19.97 
18.89 
17.79 

22  38  40.5 
22  45    7.6 
22  51     7.8 

16.68 
15.57 
14.45 

22  56  41.1 

23  1  47.2 
23    6  25.9 

13.32 
12.18 
11.04 

23  10  37.2 
23  14  20.8 
23  17  36.5 

9.87 

8.75 
7.59 

23  20  24.2 
23  22  43.9 
23  24  35.5 

6.42 
5.23 

4.06 

23  25  58.8 
23  26  53.8 
23  27  20.5 

2.90 

1.71 

-  0.53 

23  27  18.9 
23  26  49.0 
23  25  50.8 

+  0.65 
1.83 
3.01 

23  24  24.2 
^23  22  29.3 
23  20    6.2 

• 

4.19 
5.36 
6.54 

23  17  15.0 
23  13  55.7 
23  10    8.4 
23     5  53.4 

7.71 

8.88 

10.05 

11.22 

S.23     1   10.7 

+12.36 

Semi- 
diameter. 


6  15.98 
6  16.13 
6  16.28 

6  16.42 
6  16.56 
6  16.70 

6  16.83 
6  16.95 
6  17.07 

6  17.18 
6  17.28 
6  17.38 

6  17.48 
6  17.57 
6  17.65 

6  17.73 
6  17.80 
6  17.87 

6  17.93 
6  17.99 
6  18.05 

6  18.10 
6  18.15 
6  18.19 

6  18.23 
6  18.27 
6  18.30 

6  18.33 
6  18.36 

6  18.38 
6  18.39 


16  18.40 


Sidereal 
Time 
of  the 
Semi- 
diameter 
passing 

the 
Merid- 
ian. 


70.31 
70.40 
70.48 

70.56 
70.64 
70.71 

70.78 
70.84 
70.90 

70.96 
71.01 
71.06 

71.11 
71.15 
71.18 

71.21 
71.24 
71.26 

71.28 
71.29 
71.30 

71.30 
71.30 

71.29 

• 

71.28 
71.27 
71.25 

71.23 
71.20 
71.17 
71.13 

71.09 


Equation  of 

Time, 

tobe 
mbtraeted 

frvm 


added  to 

Apparent 

Time. 


10  46'!00    0*946 


Diff.for 
1  hom-. 


10  23.00 


0.971 


9  59.40   0.995 


9  35.23 
9  10.52 
8  45.29 

8  19.54 
7  53.30 
7  26.62 

6  59.50 
6  31.96 
6    4.03 

5  35.74 
5  7.12 
4  38.22 

4  9.04 
3  39.63 
3  10.02 

2  40.23 
2  10.30 
140.27 

1  10.19 
0  40.10 
0  10.02 


0  19.98 

0  49.90 

1  19.67 

149.28 

2  18.67 

2  47.83 

3  16.70 

3  45.26 


1.018 
1.040 
1.062 > 

1.082 
1.102 
1.121 

1.139 
1.156 
1.171 

1.1^ 
1.198 
1.210 

1.290! 

1.229 

1.237 

1.244 
1.249 
1.252 

1.253 
1.253 
1.251 

1.248 
1.243 
1.237 

1.220 
1.220 
1.209 
1.197, 

1.183 


KOTB.— Mean  Time  of  the  Semidiameter  passing  may  be  found  by  subtracting  0*.19  tram  the  Sidereal  Time. 
+  prefixed  to  the  hourly  change  of  declination  indicates  that  tue  south  declinations  -are  deoreasing. 
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AT  GREENWICH  MEAN  NOON. 


ji 
S 


I 


Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun, 

^  Mod. 
I  Tues. 
Wed. 

Thur. 

Frid. 

Sat 

Sun, 
!  Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 
Sun, 
Mon. 
Tues. 

Wed. 


5 
« 


P 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Right  Ascension. 


Diff.  for 
1  boar. 


h      m       8 

16  30  4.50 
16  34  24.05 
16  38  44.21 

16  43  4.931 
16  47  26.19 
16  51  47.98 

16  56  10.28 

17  0  33.07 
17  4  56.31 

17  9  19.99 
17  13  44.08 
17  18  8.56 

17  22  33.40 
17  26  58.55 
17  31  24.00 

17  35  49.75 
17  40  15.71 
17  44  41.87 

17  49  8.21 
17  53  34.69 

17  58  1.26 

18  2  27.89 
18  6  54.52 
18  11  21.14 

18  15  47.70 
18  20  14.17 
18  24  40.49 

18  29  6.64 
18  33  32.58 
18  37  58.29 
18  42  23.71 

18  46  48.83 


8 

10.801 
10.887 
10.851 

10.875 
10.897 
10.919 

10.939 
10.959 
lflr.977 

10.995 
11.011 
11.087 

11.041 
11.055 
11.067 

11.078 
11.087 
11.095 

11.101 
11.105 
11.108 

11.109 
11.109 
11.107 

11.104 
11.099 
11.093 

11.085 
11.076 
11.065 
11.053 

11.039 


Apparent 
Declination. 


n 


Difffor 
Ihour. 


S.21  50  50.8 

21  59  53.9 

22  8  31.6 

22  16  43.5 
22  24  29.5 
22  31  49.3 

22  38  42.8 
22  45  9.6 
22  51    S.6 

22  56  42.7 

23  1  48.5 
23    6  27.0 

23  10  38.1 
23  14  21.5 
23  17  37.0 

23  20  24.6 
23  22  44.2 
23  24  35.7 

23  25  58.9 
23  26  53.9 
23  27  20.5 

23  27  18.9 
23  26  49.0 
23  25  50.8 

23  24  24.3 
23  Ji2  29.4 
23  20    6.4 

23  17  15.3 

23  13  56.1 

23  10  8.9 

23    5  54.0 


-83.15 
88.10 
81.04 

19.96 

18.88 
17.78 

16.67 
15.56 
14.44 

13.31 
18.17 
11.03 

9.88 
8.73 
7.57 

6.40 
5.83 
4.06 

8.89 

1.71 

-  0.53 

+  0.65 
183 
3.01 

4.19 
5.36 
6.54 

7.71 

8.88 
10.05 
11.81 


S.23     1   11.5+18.35 


SqnfttioD  of 

Time, 

tobe 

added  to 


tubtraeted 
from 
Mean 

Time. 


m       B 

10  45.83 

10  22.83 

9  59.23 

9  35.07 
9  10.36 
8  45.13 

8  19.39 
7  53.16 
7  26.48 

6  59.36 
6  31.83 
6    3.91 

5  35.63 

5  7.oa 

4  38.13 

4  8.95 
3  39.55 
3    9.95 

2  40.17 
2  10.25 
1  40.23 

1  10.16 
0  40.09 
0  10.03 


0  19.97 

0  49.88 

1  19.64 

1  49.24 

2  18.62 

2  47.77 

3  16.63 

3  45.19 


Difflfor 
1  hoar. 


s 
0.946 

0.971 

0.995 


.018 
.040 
.068 

.088 
.108 
.181 

.139 
.156 
.171 

.185 
.198 
.810 

.880 
.889 
.837 

.844 
.849 
.858 

.853 
.853 
.851 

.848 
.843 
.837 

.889 
.880 
.809 
.197 


1.183 


Sidereal 

Time 

or 

Right  Aecensloo 

of 

Mean  Son. 


h     m       B 

6  40  50.33 
6  44  46.88 
6  48  43.44 

6  52  40.00 

6  56  36.56 

7  0  33.11 

7  4  29.67 
7  8  26.23 
7  12  22.79 

7  16  19.35 
7  20  15.91 
7  24  12.47 

7  28  9.03 
7  32  5.58 
7  36  2.14 

7  39  58.70 
7  43  55.26 
7  47  51.82 

7  51  48.38 
7  55  44.94 

7  59  41.50 

8  3  38.05 
8  7  34.61 
8  11  31.17 

8  15  27.73 
8  19  24.29 
8  23  20.85 

8  27  17.40 
8  31  13.96 
8  35  10.52 
8  39  7.08 


18  43  3.64 


HoTK. — The  Semidiameter  for  Mean  Noon  taay  be  assnmed  the  same  as  that  for  Apparent  Noon. 
+  preflzed  to  the  hourly  change  of  deoUnation  indicates  that  the  soath  declinations  are  decreasing. 


Diff.  for  1  hoar. 
+9".8565 
(Table  HI.) 
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lU 


AT  GBEENWICH  MEAN  NOON. 


a 

o 


o 

I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 


« 


335 
336 
337 

338 
339 
340 

341 
342 
343 

344 
345 
346 

347 
348 
349 

350 
351 
352 

353 
354 
355 

356 
357 
358 

359 
360 
361 

362 
363 
364 
365 


32  366 


THE  SUN'S 


True  LONGITTTDE. 


249 


// 


13  2.7 

250  13  55.0 

251  14  48.0 

252  15  41.9 

253  16  36.6 

254  17  32.1 

255  18  28.3 

256  19  25.2 

257  20  23.0 

258  21  21.7 

259  22  21.3 

260  23  21.8 

261  24  23  2 

262  25  25.6 

263  26  29.0 

264  27  33.3 

265  28  38.4 

266  29  44.3 

267  30  51.1 

268  31  58.6 

269  33  6.9 

270  34  15.8 

271  35  25.1 

272  36  34.8 

273  37  44.9 

274  38  55.3 

275  40  5.7 

276  41  16.1 

277  42  26.4 

278  43  36.6 

279  44  46.6 

280  45  56.4 


12  3.8 

12  56.0 

13  48.8 

14  42.5 

15  37.0 

16  32.3 

17  28.4 

18  25.1 

19  22.7 

20  21.2 

21  20.6 

22  20.9 

23  22.1 

24  24.3 

25  27.5 

26  31.6 

27  36.6 

28  42.3 

29  48.9 

30  56.2 

32  4.3 

33  13.0 

34  22.1 

35  31.6 

36  41.5 

37  51.7 

39  1.9 

40  12.1 

41  22.2 

42  32.2 

43  42.0 

44  51.6 


Diff.  for 
Ihour. 


53.16 
52.19 
52.23 

52.26 
52.30 
52.33 


52.36 
52.39 
52.4* 

52.46 
52.50 
52.54 

52.58 
52.62 
52.66 

52.70 
52.73 
52.76 

52.80 
52.83 
52.86 

52.88 
52.90 
52.92 

52.93 
52.93 
52.93 

52.93 
52.93 
52.92 
52.92 


152.91 


LATITUDE 


// 


+0.12 
0.23 
0.32 

0.38 
0.41 
0.42 

0.39 
0.33 
0.25 

0.15 
+0.02 
-0.12 

0.26 
0.39 
0.52 

0.63 
0.72 
0.78 

0.81 
0.81 
0.77 

0.70 
0.61 
0.51 

0.39 

.0.26 

-0.13 

0.00 

+0.11 

0.20 

0.27 

+0.31 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


9.9937363 
.9936675 
.9936008 

.9935362 
.9934737 
.9934136 

.9933560 
.9933010 
.9932486 

.9931989 
.9931519 
.9931074 

.9930656 
.9930263 
.9929894 

.9929549 
.9929226 
.9928923 

.9928640 
.9928376 
.9928131 

.9927904 
.9927693 
.9927497 

.9927318 
.9927157 
.9927012 

.9926885 
.9926776 
.9926687 
.9926620 


9.9926576  -  1.4 


Diff.  for 
Ihoor. 


-29.0 
28.2 
27.4 

26.5 

25.5 

.  24.5 

23.4 
22.3 
21.2 

20.1 
19.0 
18.0 

16.9 
15.9 
14.9 

13.9 
13.0 
12.2 

11.4 

10.6 

9.8 

9.1 

8.4 
7.8 

7.1 
6.4 
5.6 

4.9 
4.1 
3.3 
2.3 


Mean  TfnM 

of 
Sidereal  Oh. 


n     m       8 

7  17  57.73 

7  14     1.82 

7  10     6.91 

7  6  10.00 

7  2  14.08 

6  58  18.17 

6  54  22.26 

6  50  26.34 

6  46  30.43 

6  42  34.52 

6  38  38.61 

6  34  42.69 

6  30  46.78 

6  26  50.87 

6  22  54.96 

6  18  59.04 

6  15  3.12 

6  11  7.21 

6  7  11.30 

6  3  15.38 

5  59  19.47 

5  55  23.56 

5  51  27.65 

5  47  31.73 

5  43  35.82 

5  39  39.91 

5  35  44.00 

5  31  48.06 

5  27  52.17 

5  23  56.26 

5  20  0.35 

5  16  4.43 


None :  A  oorretpondf  to  the  true  eqidnoz  of  the  date,  A'  to  the  mean  eqniooz  of  January  CO. 


Difll  for  1  hoar. 
~9*.8396 
(Table  II.) 
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GREENWICH  MEAN  TIME. 

■ 

i 

THE  MOON'S 

■ 

• 

1 

9 

1 
2 
3 

SBMIDIAMBTER. 

HORIZONTAL 

PARALLAX. 

MERIDIAN  PASSAGE. 

AGE.    . 

Noon. 

Midnight. 

Noon. 

Diff.  for 
Ihour. 

Midnight. 

Diif.  for 
Ihoor. 

I 

Biff,  for 
1  hoar. 

Noon. 

14  58.9 
14  52.1 
14  48.1 

14  55.1 
14  49.7 
14  47.1 

54  52.2 
54  27.2 
54  12.6 

-1.25 

0.82 
-0.40 

54  38.4 
54  18.6 
54    9.0 

// 
-1.04 

0.61 

-0.80 

h  .    in 

6    0.3 

6  40.3 

7  19.9 

m 
1.69 

1.65 

1.66 

d 
7.1 

8.1 
9.1 

4 
5 
6 

14  ^6.8 
14  48.0 
14  51.5 

14  47.1 
14  49.6 
14  53.9 

54    7.8 
54  12.4 
54  25.1 

0.00 

+0.37 

0.67 

54    9.1 
54  17.9 
54  33.9 

+0.19 
0.53 
0.80 

8    0.2 

8  42.3 

9  27.1 

1.71 
1.81 
1.93 

10.1 
11.1 
12.1 

7 
8 
9 

14  56.7 

15  3.3 
15  10.7 

14  59.9 

15  6.9 
15  14.6 

*54  44.3 
55    8.3 
55  35.6 

0.91 
1.08 
1.18 

54  55.8 

55  21.7 
65  50.0 

1.01 
1.14 
1.21 

10  15.1 

11  6.4 

12  0.3 

2.07 
2.80 
2.89 

13.1 
14.1 
15.1 

10 
11 
12 

15  18.6 
15  26.6 
15  34.6 

15  22.6 
15  30.6 
15  38.4 

56    4.6 

56  34.1 

57  3.2 

1.23 
1.22 
1.20 

56  19.4 

56  48.8 

57  17.5 

1.23 
1.21 
1.18 

12  55.5 

13  50.4 

14  43.6 

2.30 
2.86 
8.17 

16.1 
17.1 
18.1 

13 
14 
15 

15  42.2 
15  49.6 
15  56.6 

15  46.0 

15  53.2 

16  0.0 

57  31.5 

57  58.5 

58  24.3 

1.15 
1.10 
1.04 

57  45.2 

58  11.6 
58  36.6 

1.13 
1.07 
1.00 

15  34.6 

16  23.5 

17  11.2 

2.08 
,2.01 
'l.98 

19.1 
20.1 
21.1 

16 
17 
18 

16     3.2 
16     9.1 
16  13.9 

16     6.2 
16  11.6 
16  15.7 

58  48.3 

59  9.9 
59  27.7 

0.96 
0.83 
0.63 

58  59.5 

59  19.4 
59  34.5 

0.90 
0.74 
0.50 

17  58.8 

18  47.6 

19  38.8 

8.00 
8.09 
8.81 

22.1 
23.1 
24.1 

19 
20 
21 

16  17.1 
16  18.2 
16  16.7 

16  18.0 
16  17.9 
16  14.9 

59  39.6 
59  43.7 
59  38.1 

+0.35 

-0.02 

0.46 

59  42.8 
59  42.2 
59  31.2 

+0.17 

-0.23 

0.69 

20  33.6 

21  32.2 

22  33.6 

8.37 
8.51 
8.59 

25.1 
26.1 
27.1 

22 
23 
24 

16  12.2 
16    4.9 
15  55.1 

16    9.0 
16    0.3 
15  49.6 

59  21.6 
58  54.7 

58  18.8 

0.91 
1.32 
1.65 

59    9.4 
58  37.7 
57  58.3 

1.13 

#50 

1.76 

23  35.8 

6 
0  36.0 

• 

8.57 
8.43 

28.1 

29.1 

0.6 

25 
26 
27 

15  43.7 
15  31.4 
15  19.4 

15  37.6 
15  25.3 
15  13.8 

57  36.6 
56  51.7 
56    7.6 

1.84 

1.88 

1.77 

• 

57  14.3 
56  29.3 
55  46.9 

1.88 
1.85 
1.66 

1  32.2 

2  23.7 

3  10.7 

8.84 
8.04 

1.87 

1.6 
2.6 
3.6 

28 
29 
30 
31 

15     8.5 
14  59.5 
14  52.9 
14  49.1 

15    3.8 
14  55.9 
14  50.7 
14  48.3 

55  27.7 
54  54.7 
54  30.5 
54  16.4 

1.53 

1.20 

0.80 

-0.37 

55  10.2 
54  4U 
54  22.1 
54  13.3 

1.38 

i.oa 

0.59 
-0.15 

3  54.2 

4  35.4 

5  15.5 
5  55.6 

1.75 
1.68 
1.66 
1.69 

4.6 
5.6 
6.6 
7.6 

32 

14  48.2 

14  48.8 

54  12.9 

+0.07 

54  15.1 

+0.89 

6  36.9 

1.76 

8.6 

a 
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V. 


GREENWICH  MEAN  TIME. 

1 

a 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

• 

Hoar. 

Right  Aaoension. 

Diff. 
for  1  m. 

Decllnfttion. 

Diff. 
for  1  m. 

Hour. 

Bight  Aooenidon. 

Diff. 
for  1  m. 

Declination. 

Diff. 

forlm. 

1 
1 

SUNDAY  1. 

TUESDAY  3. 

h    m      8 

8 

O          /           // 

II 

h    m      8 

8 

O        1         n 

II 

0 

22  31  14.33 

1.8245 

S.  6  26  47.8 

13.275 

0 

23  56  48.67 

1.7705 

N.  4  13  48.4 

13.165; 

1 

22  33    3.71 

1.8316 

6  13  30.9 

13.988 

1 

23  58  34.92 

1.7719 

4  26  57.8 

13.147 

2 

22  34  52.92 

1.8187 

6    0  13.2 

13.301 

2 

0    0  21.21 

1.7719 

4  40    6.1 

13.196  1 

3 

22  36  41.95 

1.8158 

5  46  54.8 

13.313 

3 

0    2    7.55 

1.77«7 

4  53  13.2 

;3.IG9 

4 

22  38  30.82 

1.8133 

5  as  35.7 

13.395 

4 

0    3  53.94 

1.7737 

5    6  19.2 

13.090  ' 

5 

22  40  19.53 

1.8106 

5  20  15.8 

13.337 

5 

0    5  40.39 

1.7748 

5  19*24.0 

13U1G9 

6 

22  42    8.09 

1.8081 

5    6  55.3 

13.346 

6 

0    7  26.91 

1.7759 

5  32  27.5 

134M7 

7 

22  43  56.50 

1.8056 

4  53  34.3 

13.355 

7 

0    9  13.50 

1.7770 

5  45  29.7 

isjias 

8 

22  45  44.76 

1.8031 

4  40  12.7 

13.364 

8 

0  11    0.15 

1.7781 

5  58  30.6 

13.004 

9 

22  47  32.87 

1.8008 

4  26  50.6 

13.379 

9 

0  12  46.87 

1.7793 

6  11  30.2 

12.961  : 

10 

22  49  20.85 

1.7986 

4  13  28.1 

13.378 

10 

0  14  33.67 

1,7807 

6  24  28.3 

12.957 

11 

22  51    8.70 

1.7964 

4    0    5.2 

13.385 

11 

0  16  20.56 

1.7899 

6  37  25.0 

12.939 

12 

22  52  56.42 

1.7943 

3  46  41.9 

13.391 

12 

0  18    7.54 

1.7837 

6  50  20.2 

12i»7 

13 

22  54  44.02 

1.7093 

3  3:3  18.3 

13.396 

13 

0  19  54.61 

1.7853 

7    3  13.9 

i%jm, 

14 

5^  56  31.50 

1.7903 

3  19  54.4 

13.401 

14 

0  21  41.78 

1.7869 

7.16    6.0 

VZJSfb 

15 

22  58  18.86 

1.7885 

3    6  30.2 

13.405 

15 

0  23  29.04 

1.7886 

7  28  56.5 

19.898 

16 

23    0    6.12 

1.7867 

2  53    5.8 

13.408 

16 

0  25  16.41 

1.7904 

7  41  45.4 

\%mi 

17 

23    1  53.28 

1.7851 

2  39  41.3 

13.410 

17 

0  27    3.89 

1.7999 

7  54  32.6 

12.772 

18 

23    3  40.3:3 

1.7834 

2  26  16.6 

13.419 

18 

0  28  51.47 

1.7940 

8    7  18.0 

19.742 

19 

23    5  27.29 

1.7819 

2  12  51.9 

13.413 

19 

0  30  39.17 

1.7961 

8  20    1.7 

12.713 

20 

23    7  14.16 

1.7805 

1  59  27.1 

13.413 

20 

0  32  27.00 

1.7982 

8  32  43.6 

19.683 

21 

23    9'  0.95 

1.779S 

1  46    2.3 

13.413 

21 

0  34  14.95 

1.8003 

8  45  2a7 

19.6S0 

22 

2:3  10  47.66 

1.7778 

1  32  37.6 

13.419 

22 

0  36    3.03 

1.8094 

8  58    1.9 

12.6S0 

23 

23  12  34.29 

1.7765 

S.  1  19  12.9 

13.411 

23 

0  37  51.24 

1.8047 

N.  9  10  38.1 

12.588 

1 

MC 

>NDA 

Y2. 

WED 

NESr 

)AY  4. 

1 

1 

0 

23  14  20.84 

1.7753 

S.  1    5  48.3 

13.408 

0 

0  39  39.59 

1.8070 

N.  9  23  12.4 

1 
19.555  1 

1 

23  16    7.:33 

1.7743 

0  52  23.9 

13.405 

1 

0  41  28.08 

1.8094 

9  a5  44.7 

VUAl  ' 

2 

23  17  53.76 

1.7733 

0  38  59.7 

13.409 

2 

0  43  16.72 

1.8118 

9  48  14.9 

19.486 

3 

23  19  40.13 

1.7724 

0  25  35.7 

13.398 

3 

0  45    5.50 

1.8149 

10    0  43.0 

19.451 

4 

2»  21  26.45 

1.7716 

S.  0  12  11.9 

13.393 

4 

0  46  54.43 

1.8168 

10  13    9.0 

19.415 

5 

23  23  12.72 

1.7708 

N.  0    1  11.5 

13.388 

5 

0  48  43.52 

1.8195 

10  25  3>.8 

19.378 

6 

23  24  58.95 

1.7709 

0^44  34.6 

13.389 

6 

0  50  32.77 

1.8929 

10  37  54.4 

13.341 

7 

23  26  45.14 

1.7695 

0  27  57.3 

13J75 

7 

0  52  22.19 

1.8950 

10  50  13.7 

19«103 

8 

23  28  31.29 

1.7689 

0  41  19.6 

13.367 

8 

0  54  11.77 

1.8978 

11    2  30.7 

19.964 

9 

23  30  17.41 
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GREENWICH  MEAN  TIME. 

• 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME, 
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TUE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

• 

• 

Hoar. 

Right  Aacension. 

Diir. 
for  1  m. 

• 

Declination. 

Diff 
for  1  m. 

Hour. 

RijCht  Ascension. 

• 

Diir. 

for  1  m. 

Declination. 

Dlff. 
for  1  m. 

FR 

IDA^ 

'  13. 

SUNDAY  15. 

\ 

h    m      ■ 

• 
S 

O         1          If 

/« 

h    m      ■ 

■ 

0      /      /< 

// 

0 

8  31     1.92 

S.i2»7ii 

N.18  51  57.1 

11.051 

0 

10  14  17.80 

9.0996 

N.  8  20  34.7 

14.801 

1 

8  33  15.44 

9.9936 

18  40  50.9 

11.156 

1 

10  16  23.31 

9.0919 

8    5  45.2 

14.849 

2 

8  35  28.75 

9.9900 

18  29  38.4 

11.961 

2 

10  18  28.74 

9.0897 

7  50  52.8 

14.897 

3 

8  37  41.84 

9.9164 

18  18  19.6 

11.364 

3 

10  20  34.08 

9.0883 

7  35  57.6 

14.943 

4 

8  39  54.72 

9.9198 

18    6  54.7 

11.466 

4 

10  22  39.34 

9.0871 

7  20  59.6 

14.988 

5 

8  42    7.38 

9.9099 

17  55  23.7 

11.567 

5 

10  24  44.5:3 

9.0860 

7    5  59.0 

15.039 

6 

8  44  19.83 

9.9057 

17  43  46.7 

11.667 

6 

10  26  49.66 

9.0849 

6  50  55.8 

15.074 

7 

8  46  32,07 

9.9099 

17  32    3.7 

11.766 

7 

10  28  54.72 

9.0838 

6  35  50.1 

15.116 

8 

8  48  44.10 

9.19ti8 

17  20  14.8 

11.863 

8 

10  30  59.72 

9.0896 

6  20  41.9 

15.156 

9 

8  50  55.93 

9.1954 

17    8  20.1 

11.959 

9 

10  a3    4.66 

3.0819 

6    5  31.4 

15.194 

10 

8  53    7.55 

9.1919 

16  56  19.7 

19.055 

10 

10  35    9.55 

9.0819 

5  50  18:6 

15.9:t9 

11 

8  55  ia96 

9.1884 

16  44  13.5 

19.150 

11 

10  37  14.40 

9.0804 

5  35    3.6 

15.968 

12 

8  57  30.16 

9.1850 

16  32    1.7 

19.949 

12 

10  39  19.20 

9.0797 

5  19  46.4 

15.303 

13 

8  59  41.16 

9.1817 

16  19  44.4 

19.334 

13 

10  41  23.97 

9.0799 

5    4  27.2 

15  337 

14 

9    1  51.96 

9.1783 

16    7  21.6 

IS.495 

14 

10  43  28.71 

9.0787 

4  49    6.0 

15.370 

15 

9    4    2.56 

9.1751 

15  54  5SA 

19.514 

15 

10  45  33.41 

9.0789 

4  33  42.8 

15.409 

16 

9    6  12.97 

9.1718 

15  42  19.9 

19.609 

16 

10  47  38.09 

9.0779 

4  18  17.8 

15.431 

17 

9    8  23.18 

9.1686 

15  29  41.1 

19.690 

17 

10  49  42  76 

9.0777 

4    2  51.1 

15.459 

18 

9  10  33.20 

9.1654 

15  16  57.1 

19.776 

18 

10  51  47.41 

9.0774 

3  47  22.7 

15.487 

19 

9  12  43.03 

9.1699 

15    4    8.0 

19.861 

19 

10  53  52.05 

9.0773 

3  31  52.7 

15.513 

20 

9  14  52.67 

9.1591 

14  51  1^.8 

19.945 

20 

10  55  56.69 

9.0773 

3  16  21.1 

15.538 

21 

9  17    2.12 

9.1560 

14  38  14.6 

13.097 

21 

10  58    1.33 

9.0774 

3    0  48.1 

15.569 

22 

9  19  11.39 

9.1530 

14  25  10.5 

13.108 

22 

11    0    5.98 

9.0776 

2  45  13.7 

15.584 

23 

9  21  20.48 

9.1499 

N.14  12    1.6 

13.188 

23 

11    2  10.64 

9.0778 

N.  2  29  38.0 

15.606 

SATl 

QRDi 

lY  14. 

MO 

NDA1 

I  16. 

0 

9  23  29.38 

9.1469 

N.13  58  47.9 

13.967 

0 

11    4  15.31 

9.0780 

N.  2  14    1.0 

15.696 

1 

9  25  38.11 

9.1441 

13  45  29.5 

13.345 

1 

11    6  20.00 

9.0784 

1  58  22.9 

15.644 

2 

9  27  46.57 

9.1419 

13  32    6.5 

13.499 

2 

1 1     8  24.72 

9.0789 

1  42  43.7 

15.669 

3 

9  2JI  55.06 

9.1384 

13  18  38.9 

13.498 

3 

.  11  10  29.47 

9.0795 

1  27    3.5 

15.678  ' 

4 

9  32    3.28 

9.1357 

13    6    6.8 

13.579 

4 

11  12  34.26 

9U)d03 

1  11  22.4 

15.609 

5 

9  34  11.34 

9.1330 

12  51  30.3 

13.644 

5 

11  14  39.09 

9.0809 

0  55  40.5 

15.705 

6 

9  36  19.24 

9.1303 

12  37  49.5 

13.716 

6 

11  16  43.96 

90)817 

.      0  39  57.8 

16.717 

7 

9  38  26.98 

9.1977 

12  24    4.4 

13.787 

7 

11  18  48.89 

9.0896 

0  24  14.4 

15.798 

8 

9  40  34.57 

9.1959 

12  10  15.1 

13U36 

8 

11  20  53.87 

9.08a5 

N.  0    8  30.4 

15.738 

9 

9  42  42.00 

9.1997 

11  56  21.7 

13.994 

9 

11  22  58.91 

9.0846 

S.  0    7  14.1 

15.746 

10 

9  44  49.29 

9.1909 

11  42  24.2 

13.999 

10 

11  25    4.02 

9.0858 

0  22  59.1 

15.7.'>3 

11 

9  46  56.43 

9.1178 

11  28  22.7 

14.057 

11 

11  27    9.20 

9.0870 

0  38  44.5 

15.758 

12 

9  49    3.43 

9.1155 

11  14  17.4 

14.191 

12 

11  29  14.46 

9.0883 

0  54  30.1 

15.768 

13 

9  51  10.29 

9.1133 

11    0    8.2 

14.185 

13 

11  31  19.80 

9.0897 

1  10  15.9 

15.765 

14 

9  53  17.02 

9.1111 

10  45  55.2 

14.947 

14 

11  33  25.23 

9.0919 

1  26    1.9 

15.767 

15 

9  55  23.62 

9.1090 

10  31  38.6 

14.307 

15 

11  35  30.74 

9.0S!^ 

1  41  48.0 

15.767 

16 

9  57  30.10 

9.1060 

10  17  18.4 

14.367 

16 

11  37  36.35 

3.0944 

1  57  34.0 

15.765 

17 

9  59  36.45 

9.1048 

10    2  54.6 

14.437 

17 

1 1  39  42.07 

9.0969 

2  13  19.8 

15.763 

18 

10    1  42.68 

9.1098 

9  48  27.2 

14.484 

18 

11  41  i7J90 

9.0981 

2  29    5.5 

15.750  : 

19 

10    3  48.79 

9.1010 

9  33  56.5 

14.530 

19 

11  43  53.84 

3.0999 

2  44  50.9 

15.753 

20 

10    5  54.80 

9.0909 

9  19  22.5 

14.594 

20 

11  45  59.89 

9.1018 

3    0  35.9 

15.747 

21 

10    8    0.70 

9.0975 

9    4  45.2 

14.647 

21 

11  48    6.06 

9.1039 

3  16  JsO.5 

15.738 

22 

10  10    6.50 

9.0958 

8  50    4.8 

14.699 

22 

11  50  12.36 

3.1063 

3  32    4.5 

15.798 

23 

10  12  12.20 

3.0949 

8  35  21.3 

14.751 

2^ 

11  52  18.80 

8.1086 

3  47  47.9 

15.717 

24 

10  14  17.80 

9U)996 

N.  8  20  34.7 

14.801 

24 

11  54  25.38 

3.1108 

S.  4    3  30.6 

15.705 
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THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Aaoenalon. 


Diff. 
for  1  m. 


DeelinatioD. 


Diff. 
forlm, 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


TUESDAY  17. 


h     m 

II  54 


11 
11 
12 
12 
12 
12 
12 


56 

58 
0 
2 
5 
7 
9 


12  11 
12  13 
12  15 
12  17 
12  19 
12  22 
12  24 
12  26 
12  28 
12  30 
12  32 
12  35 
12  37 
12  39 
12  41 
12  43 


s 

■ 

25.38 

9.1108 

32.10 

9.1139 

3a97 

9.1157 

45.99 

9.1163 

53.17 

9.1910 

0.51 

9.1938 

8.02 

9.1967 

15.71 

9.1996 

23.57 

9.1395 

31.61 

9.1356 

39.84 

9.1388 

48.27 

9.1499 

56.90 

9.1455 

5.73 

9.1489 

14.77 

9.1594 

24.02 

9.1560 

33.49 

9.1597 

43.18 

9.1634 

53.10 

9.1679 

3.25 

9.1719 

13.64 

9.1759 

24.27 

9.1799 

35.14 

9.1833 

46.27 

9.1676 

s. 


O          1          It 

4    3  30.6 

4  19  12.5 

4  34  53.6 

4  50  33.7 

5    6  12.8 

5  21  50.7 

5  37  27.4 

5^    2.8 

6    8  36.8 

6  24    9.4 

6  39  40.4 

6  55    9.8 

7  10  37.4 

7  26    3.2 

7  41  27.1 

7  56  48.9 

8  12    8.6 

X 

8  27  26.1 

8  42  41.4 

8  57  54.3 

9  13    4.7 

9  28  12.6 

9  43  17.8 

1 

9  58  20.2 

1 

WEDNESDAY  18. 


0 

12  45  57.65 

9.1918 

8.10  13  19.8 

14J)68 

1 

12  48    9.29 

9.1969 

10  28  16.4 

14.918 

2 

12  50  21.19 

9.9006 

10  43  10.0 

14.867 

Q 

12  52  33.36 

9.9059 

10  58    0.5 

'  14.815 

4 

12  54  45.8] 

9.9097 

11  12  47.8 

14.760 

5 

12  56  58.53 

9.9143 

11  27  31.7 

14.703 

6 

12  59  11.53 

«.919l 

11  42  12.2 

14.646 

7 

13    1  24.82 

9.9939 

11  56  49.2 

14.587 

8 

13    3  38.40 

9.9987 

12  11  22.6 

14.595 

9 

13    5  52.26 

9.9335 

12  25  52.2 

14.469 

10 

13    8    6.42 

9.9385 

12  40  18.0 

14.398 

11 

13  10  20.88 

9.9436 

12  54  39.9 

14.339 

12 

13  12  35.65 

9.9487 

13    8  57.8 

14.964 

13 

13  14  50.72 

9.9539 

13  23  11.6 

14.195 

14 

13  17    6.11 

9.9591 

13  37  21.2 

14.133 

15 

13  19  21.81 

9.9643 

13  51  26.4 

14.050 

16 

13  21  37.83 

9J2697 

14    5  27.2 

13.976 

17 

13  23  54.17 

9.9750 

14  19  23.5 

13.900 

18 

13  26  10.&3 

9.9804 

14  33  15.2 

13.829 

19 

13  28  27.82 

9.9850 

14  47    2.2 

13.749 

20 

13  30  45.14 

9.9914 

15    0  44.3 

13.661 

21 

13  33    2.79 

9.9970 

15  14  21.5 

13.578 

22 

13  35  20.78 

9.3097 

15  27  53.6 

13.493 

23 

13  37  39.11 

9.3063 

15  41  20.6 

13^07 

24 

13  39  57.78 

9.3141 

S.  15  54  42.4 

13.318 

II 
5.705 

5.699 

5.677 

5.660 

5.649 

5.699 

5.601 

5.578 

5.555 

5.530 

5..503 

5.475 

5.445 

5.414 

5.381 

5.346 

5.310 

5.973 

5.935 

5.194 

5.159 

5.109 

5.063 

5.017 


Hour. 


Bight  AaoensloiL 


Diff. 
for  1  m. 


Beeantttum. 


BUt 
forlm. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


THURSDAY  19. 


h      m 

13  39 
13  42 
13  44 
13  46 
13  49 
13  51 
13  53 
13  56 
13  58 


14 
14 
14 
14 
14 
14 
14 
14 


1 

3 

5 

8 

10 

12 

15 

17 


14  20 
14  22 
14  24 
14  27 
14  29 
14  32 
14  34 


57.78 

16.80 

36.16 

55.86 

15.91 

36.32 

57.08 

18.201 

39.67 

1.50 
23.69 
46.24 

9.15 
32.42 
56.05 
20.05 
44.41 

9.13 
34.22 
59.67 
2.5.48 
51.65 
18.18 
45.07 


t 

9.3141 
9.3198 
9.3955 
9.3313 
9.3379 
9.3431 
9.3490 
9.3549 
9.3608 
9.3668 
9.3798 
9<i3788 
9.3848 
9.3908 
9.3969 
9.4090 
9.4090 
9.4151 
9.4919 
9.4979 
9.4339 
9.4399 
9.4459 
9.4519 


S. 


7 
7 
7 

7 
7 
8 


5  54 

6  7 
6  21 
6  34 
6  47 

0 

12 

25 

38 

50 

3 

8  15 

8  27 

8  39 

8  51 

9  3 
9  15 
9  26 
9  38 
9  49 

20    0 

20  12 

20  23 

S.20  33 


42.4 

58.8 
9.8 

15;3 

15.1 
9.1 
57.3 
39.5 
15.7 
45.6 
9.2 
26.5 
37.3 
41.5 
39.0 
29.7 
13.5 
50.3 
19.9 
42.3 
57.4 
5.2 
5.4 
58.0 


PRIDAT  20. 


14  37 
14  39 
14  42 
14  44 
14  47 
14  49 
14  52 
14  54 
14  57 

14  59 

15  2 
15  4 
15  7 
J5  9 
15  12 
15  14 
15  17 
15  19 
15  22 
15  24 
15  27 
15  30 
15  32 
15  35 
15  37 


12.32 

9.4579 

39.a*^ 

9.4631 

7.89 

9.4689 

36.20 

9.4748 

4.87 

9.4807 

33.89 

9.4865 

3.25 

9.4993 

32.96 

9.4980 

3.01 

9.5036 

33.39 

9.5099 

4.11 

9.5147 

35.16 

9.5903 

6.55 

9Ji958 

38.26 

9.5311 

10.28 

9.5363 

42.62 

9.5416 

15.27 

9.5468 

48.23 

9.5518 

21.49 

9.5568 

55.05 

9.5617 

28.90 

9US666 

3.03 

9.5719 

37.44 

9.5758 

12.1a 

9.5803 

47.08 

9.5847 

S.20  44  42.8 

20  55  19.8 

21  5  48.9 
21  16  10.0 
21  26  2:3.0 
21  36  27.7 
21  46  24.1 

21  56  12.1 

22  5  51.6 
22  15  22.6 
22  24  44.9 
22  33  58.3 
22  43    2.8 

22  51  58.4 

23  0  44.9 
23  9  22.3 
23  17  50.5 
23  26  9.4 
23  34  18.8 
23  42  18.8 
23  50  9.2 

23  57  49.9 

24  5  20.9 
24  12  42.2 

S.24  19  53.6 


13.318  I 


10.689 

10.561 

10.418 

10.984 

10.147 

I04NB 

9.870 

9.799 

9.588 

9.444 

9J997 

9.149 

9U»1 

8.851 

8^699 

8.547 


8.936 
80)78 
7.990 
7.759 
7.598 
7.436 
7JV» 
7.107 


3.137 

XMA 

9.948 

9.8S8 

9.753 

9Ui53 

9.561 

9.446 

9.341 

9.934 

9.185 

9J)14 

1.909 

1.788 

ljff79 

1.553 

1.433   ' 

1.313  I 

1.191 

1.0(S7  I 

0.940  . 

0.819 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Aaoeiuiion. 

Biff, 
for  1  ni. 

Declination. 

Dlff. 
for  1  ID. 

Hour. 

Right  Asceniiion. 

Dlff. 
for  1  m. 

Declination. 

Dlff. 
for  1  ni. 

SATl 

uujyj 

lY  21. 

MONDAi!  23. 

h     m      8 

s 

0         t         ti 

II 

b    m      s 

1    • 

Oil! 

// 

0 

15  37  47.08 

'i.5847 

S.24  19  53.6 

7.107 

0 

17  44  18.03 

9.6953 

S.26  35  49.4 

1.558 

] 

15  40  22,2J) 

9.5890 

24  26  55.0 

6.94Q 

1 

17  m  55.45 

3.6990 

26  34  10.5 

1.737 

2 

15  42  57.70 

S.5039 

24  33  40.4 

6.773 

2 

17  49  32.67 

9.6188 

26  32  20.9 

1.916 

3 

15  45  3:1.48 

3Ji973 

24  40  27.8 

6.605 

3 

17  52    9.68 

9.6150 

26  30  20.6 

3.094 

4 

15  48    9.44 

3.6013 

24  46  59.0 

6.435 

4 

17  54  46.47 

9.6113 

2(1  28    !».6 

3.371 

5 

15  50  45.04 

9.(i05a 

24  53  20.0 

6.964 

5 

17  57  23.04 

9.6076 

26  25  48.1 

8.447 

6 

15  53  22.G($ 

9.6088 

24  59  30.7 

6.099 

6 

17  59  59.;38 

9.6037 

26  23  16.0 

3.099 

7 

15  55  58.70 

3.6194 

25    5  31.0 

5.919 

7 

18    2  35.48 

3.5995 

26  20  3:3.4 

3.797 

8 

15  58  35.55 

9.6150 

25  11  21.0 

5.746 

8 

18    5  11.32 

9.5059 

26  17  40.4 

8.970 

9 

16    1  12.(JI 

9.6193 

25  17    0.5 

5.571 

9 

18    7  46.1K) 

9.5908 

26  14  37.0 

3.149 

10 

16    3  49.80 

9.6994 

25  22  29.5 

5.395 

10 

18  10  22.24 

9.5869 

26  11  23.3 

3w)13 

11 

16    6  27.30 

9.6955 

25  27  47.9 

5J918 

11 

18  12  57.2^ 

9.5815 

26    7  59.4 
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1.7890 

3  30    6.1 

13.390 

5 

23  51    4.18 

1.7891 

3  43  24.7 

13.300 

PHASES  OF  T 

HE  MOON. 

6 

23  52  51.11 

1.7899 

3  56  42.1 

13.980 

7 

23  54  38.04 

1.7893 

4    9  58.3 

13.950 

8 

23  56  24.99 

1.7896 

4  23  13.2 

13.938 

d      h     m 

.     1     4  37 
.    9    7  49 

9 
10 

•  11 

2^3  58  lli)5 

23  59  58.93 

0    1  ^M 

1.7898 
1.7839 
1.7837 

4  36  26.9 

4  49  39.3 

5  2  50.3 

13.917 
13.105 
13.171 

]>  First  Quarter, . 
O  Full  Moon,.     . 

.4 

.8 

12 

0    3  32.98 

1.7849 

5  15  59.8 

13.147 

C  Last  Quarter, . 

.  16  15    3 

.9 

13 

0    5  20.05 

1.7848 

5  29    7.9 

13.199 

#   New  Moon, 

.  23    9  24 

.5 

14 

0    7    7.16 

1.7856 

5  42  14.5 

13.096 

}>  First  Quarter, . 

.  31     1  56 

.9 

15 
16 

0    8  54.32 
0  10  41.53 

1.7864 

5  55  19.7 

6  8  23.3 

13.073 

1.7879 

13.047 

17 

0  12  28.79 

1.7861 

6  21  25.3 

13.019 

4 

d     ii 

18 
19 
20 

0  14  16.10 
0  16    3.48 
0  17  50.J« 

1.7891 
1.7909 
1.7913 

6  34  25.6 

6  47  24.3 

7  0  21.3 

19.009 
194)64 
19.035 

C  Apogee,.    •    . 
C  Perigee,.     •    • 

.     .     333 
.    .    19  22 

.8 
.6 

21 

0  19  38.43 

1.7995 

7  13  ia5 

19.005 

. 

22 

0  21  26.02 

1.7937 

7  26    9.9 

19.875 

23 

0  23  13.68 

1.7960 

7  39    1.5 

19.845 

24 

0  25    1.42 

1.7964 

N.  7  51  51.3 

19.814 
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3400 
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W. 
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4473 
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3063 
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E. 
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57  24  42 
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55^4  41 

3019 
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Aldebaran 

E. 

91  K)  15 

3041 

89  46  53 

3051 

88  17  43 

3060 

86  48  45 
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2 

SU5 

W. 

98  50    7 

3439 

100  n  39 

3446 

101  33    4 

3453 

102  54  22 

3457 

a  Aquilfe 

VV. 

53    4  14 

4073 

54  14  42 

4040 

55  25  42 

4010 

56  37  12 

3981 

Jupiter 

W. 

44  48    7 

3108 

46  16    7 

3114 

47  43  59 

3119 

49  11  45 

3135 
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E. 

4G  58  a5 

3071 

45  29  50 

3078 

44     1  13 

31185 

42  32  45 

3091 

Aldebaran 

E. 
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3107 

77  58  23 

3114 
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3119 
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3135 

3 
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W. 
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3478 

112  21   15 

3480 
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3481 
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W. 
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W. 
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3149 
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3144 

59  23  50 
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W. 
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4300 

39    3  34 

4133 
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4070 

41  23  2G    4014 

a  Arietis 

E. 

35  12  23 

3133 

33  44  41 

3138 

32  17    5 

3134 
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Aldebaran 

E. 

67  45  29 

3148 

66  18  18 

3153 

64  51  12 

3156 

63  24  10 
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4 

Sun 

W. 
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3481 
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3480 
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.1476 
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w. 

72  39  18 

3753 

73  55  10 

3740 

75  11  15 

3739 

76  27  31 
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3146 
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3144 
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3143 
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3796 
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Aldebaran 
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4033 
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3930 

28  45    5 

3e<&6 

E. 
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E. 
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5 
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VV. 
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W. 
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3114 
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W. 
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3583 
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3543 
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3167 
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VV. 
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32  19  12 

3139 

a)  46  34 
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E. 
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41  44  17 
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33:^3 

47  19  21 

3310 

48  43  21 

.1889 

50    7  45 
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44    4  22 
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3044 

Aldebaran 

E. 
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3337 

31  42  57 

3351 

30  17  48 

3368 

28  52  59 
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E. 
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3030 

72  57  30 

3034 

71  27  47 

3017 

69  57  56 

3010 
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E. 

111  21  49 

3014 

109  51  53 

3007 

108  21  49 

3000 
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9993 

7 
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W. 
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3018 

104  5,3  28 

3009 

106  23  29 

3001 
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Foinalhaut 

W. 

79  23  57 
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3331 

82  11  18 

3310 
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VV. 

57  15  16 

3181 

58  41  48 

3166 

()0    8  38 

3150 

61  a5  47 
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W. 
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3996 

54  :i2  1(> 

3965 

56    2  47 

8976 

57  a3  30 

9966 
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E. 

62  26  28 

8974 

60  55  43 

3966 

.59  24  48 
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E. 

99  18    8 
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97  46  56 

8944 

96  15  aj 

8936 

94  44    0 

9937 

8 
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W. 

90  38  CO 

3351 
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3343 
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3334 

94  54  17 

3937 

a  -Pegasi 
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68  55  52 
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73  23  11 
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1 
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3495 
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W. 
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w. 
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W. 

104  15  34 
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3473 
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W. 

57  49  10 

3950 
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3933 

60  14  19 

3911 

61  27  28 

3890 

Jupiter 

W. 

50  a)  24 

3129 

52    6  58 

3133 

53  34  28 

3137 

55    1  53 

3139 

a  Arietis 

E. 

41     4  25 

3098 

39  36  13 

3105 

38    8    9 

3110 

36  40  12 
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Aldebai'an 

E. 

73  35    5 

3131 
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3135 
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3140 

69  12  45 

3144 

1 

3     Sun 

W. 

115    2  46 

3489 

1 16  2.3  30 

3483 

117  44  13 

3489 

119    4  57 

3489 

1 
1 

n  Aquilae 

W. 

67  38    3 

3«05 

68  5.3    0 

3791 

70    8  12 

3777 

71  23  38 

3764 

i 

Jupiter 

W. 

62  18  17 

3148 

63  45  29 

3148 

65  12  41 

3148 

m  3J  5:3 

3147 

Foinalhaut 

\V. 

42  35    2 

396;i 

43  47  18 

3917 

45    0  2C 

3874 

46  14    6 

3835 

a  Arietis 

E. 

29  22  17 

3148 

27  55    5 

3154 

26  28    1 

3169 

25     I    7 

3179 
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I 

AldcUirau 

E. 

61  57  11 

31<» 

60  30  16 

3164 

59    3  24 

3167 

57  36  35 

3168 

4 

Sun 

W. 

125  48  52 

3473 

127    9  46 

3471 

128  30  43 

3467 

129  51  44 

3464 

1  a  Aqiiilce 

W. 

77  43  58 

3709 

79    0  36 

3699 

80  17  24 

3690 

81  34  22 

3681 

1         '  Jupiter 

\V. 

73  56  14 

3138 

75  23  37 

3i:)4 

76  51     5 

3131 

78  18  37 

3197 

r'onmlliuut 

W. 

52  32    7 

3678 

53  49  17 

3659 

55    6  55 

3697 

56  25    0 

3604 

a  I'egnsi 

W. 

29  59    6 

37e9 

31  14  20 

37-J6 

32  30  40 

3671 

33  47  58 

3699 

, 

Aldebumii 

E. 

50  23    5 

3178 

48  56  30 

3181 

47  29  58 

3183 

46    3  28 

3185 

1 

Pollux 

E. 

92  13  39 

3087 

90  45  14 

3084 

89  16  45 

3081 

87  48  12 

3078 

5 

tt  Aquilffi 

W. 

88     1  21 

3644 

89  19    8 

3638 

90  37     1 

3639 

91  55    1 

3097 

Jupiter 

W. 

85  37  35 

3104 

87    5  40 

3097 

88  33  53 

3091 

90    2  13 

3085 

1 
1 

Foin.ilIiaut 

W. 

m     1   14 

35(i6 

64  21  32 

3488 

65  42  10 

3471 
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3455  ! 

, 
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W. 

40  26  17 

3436 

41  47  5t3 

3407 

43  10    1 

3380 

44  32  40 

3356  ; 

1 

Satuni 

W. 

35  14  10 

3116 

3(5  4>    0 

3105 

38  10    3 

3095 

39  38  19 

3084  ' 

1 

Aldclmmu 

E. 

:)8  51  50 

3904 

37  25  45 

3910 

35  59  48 

3918 

34  34    0 

3996  < 

Pollux 

E. 

80  24  11 

3054 

78  55    5 

3048 

77  25  52 

3043 

75  56  32 
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G 
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W. 

97  25  55 

3051 

98  55    5 

3043 

100  24  25 

3034 

101  53  56 

3096 
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73  52    5 

3383 

75  14  41 

3370 

76  37  32 

3358 

78    0  37 

3345 

a  PeirQsi 

W. 

51  32  32 

3951 

52  57  41 

3939 

54  23  12 

3914 

55  49    4 
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Saturn 

W. 

47    2  4(> 

3034 

48  32  1() 

3095 

50     I  58 

3015 

51  31  52 
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Aklebaran 

E. 

27  28  SS 

3319 

26    4  35 

3349 

24  41  12 

3379 

23  18  32 

3497 

Pollux 

E. 

68  27  56 

3003 

66  57  47 

9997 

65  27  30 

9989 

&\  57    4 

9981 

. 

Regulus 

E. 

105  21  13 

9965 

ia3  50  41 

9977 

102  20    0 

9909 

100  49    9 

9969 

1 

7 
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W. 

ICO  24    2 

9984 
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9966 
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W. 

84  59  31 

3988 
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3978 
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3969 

89  13  21 

3959 
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W. 

6.3    3  14 

3191 

()4  30  58 

3107 

65  58  59 

3093 

67  27  17 
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Saturn 

W. 

59    4  26 

2956 

60  35  34 

9946 
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9936 
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9997 

Pollux 

E. 

56  22  30 
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54  51     6 

9936 
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9998 

51  47  50 

9990 
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E. 

93  12  16 

2919 

91  40  21 

2910 

90    8  15 

2901 

88  a")  57 

989S 

1 

8 

Fomalliaut 

\V. 

96  19  54 

3990 

97  45  a9 

3914 

99  11  32 

3908 

100  37  32 
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a  Pegasi 

VV. 

74  52  48 

3017 

76  22  40 

3005 

77  52  46 

9993 

79  23    7 
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1 

1 
1 

• 

Saturn 

W. 

71  19  18 

9877 
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E. 
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48  43  55 
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47  11  43 

3898 
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E. 
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ilSSi 

85  30  47 

8873 

83  57  54 

8864 
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1 
1 

9 

a  Pegasi 

W. 

80  53  42 

8979 

82  24  30 

8961 

83  55  32 

8950 

85  26  47 

1 
S941 

Saturn 

W. 

77  31  45 

8838 

79    5  2:^ 

8839 

80  39  13 

8819 

82  13  16 

9810 

it  Arietis 

W. 

37  44  23 

8B45 

39  17  53 

8838 

40  51  39 

8831 

42  25  40 

9809 

Pollux 

E. 

37  55  2:3 

8859 

36  22  11 

8854 

34  48  53 

8849 

33  15  2!^ 

9845 

Reguius ' 

E. 

74  36  26 

8806 

73    2    9 

8799 

71  27  40 

8790 

69  52  59 

9781 

10 

a  Pegasi 

W. 

93    6    5 

8894 

94  38  32 

8886 

96  11    9 

8877 

97  43  57 
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Saturn 

W. 

90    6  34 

8763 

91  41  50 

8754 

93  17  18 

8745 

94  52  58    3737  1 

a  Arietis 

W. 

50  19  23 

8755 

51  54  50 

8745 

53  30  30 

8735 

55    6  23 

9795  1 

Aldebaran 

W. 

20    4  28 

3393 

21  28  48 

3809 

22  54  47 

3138 

24  22  10 

3080 

Reguius 

E. 

61  .56  32 

8735 

60  20  39 

8796 

58  44  34 

8717 

57    8  17 

a 
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11 

u  Arietis 

W. 

63    9    6 

8678 

64  46  16 

8669 

66  23  38 

8659 

68    1  13 

9650 

Aldeharan 

W. 

31  54  11 

8883 

33  26  51 

8856 

35    0    6 

8839 

36a3  52 

9B10 

Reguius 
Spica 

E. 

49    3  57 

8666 

47  26  31 

8657 

45  48  54 

8649 

44  11    6 

96« 

E. 

103    6  51 

8664 

101  29  23 

8656 

99  51  44 

9647 

98  13  53 

9638 

12 

a  Arietis 

W. 

76  12    4 

8607 

77  50  49 

8599 

79  29  45 

8591 

81     8  52 

9563 

AklelMrun 

W. 

44  29  24 

8719 

46    5  39 

8704 

47  42  14 

8690 

49  19    7 
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Reguius 

E. 

35  59  30 

8604 

34  20  40 

8597 

32  41  41 

8591 

31    2  3:) 

9584 

Spica 

E. 

90    1  47 

8587 

88  22  48 
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86  43  38 

8583 

85    4  18 
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13 

a  Arietis 

W. 

89  27  11 
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Aldebaran 

W. 
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8607 
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Spica 

E. 

76  44  55 

8535 

75    4  31 

8597 

73  23  56 

8590 

71  43  11 

9513 

Sun 

E. 

135  59  24 

8890 

134  26  52 

8880 

132  54    8 

8871 

131  21  12 

9M3  1 

14 

Aldebaran 

W. 

70  42  29 

8540 

72  22  46 

8531 

74    3  16 

8QS3 

75  43  57 

S515  1 

Pollux 

W. 

28  22  27 

8554 

30    2  25 

9538 

31  42  45 

8535 

33  23  24 

9511 

Spica 

E. 

63  16  53 

8477 

61  35    7 

8470 

59  53  12 

8463 

58  11    7 

9456  , 

Mars 

E. 

94  20  47 

8713 

92  44  24 

8705 

91     7  51 

8698 

89  31    8 

9689 

Sun 

E. 

123  33  44 

8819 

121  59  41 

8811 

120  25  28 

8803 

118  51    3 

9795  , 

15 

Aldebaran 

W. 

84  10    9 

8476 

85  51  56 

8469 

87  33  53 

8463 

89  16    0 

9455  ' 

Pollux 

W. 

41  50  57 

8455 

43  33  13 

8445 

45  15  43 

843G 

46  58  26 

9437 

Spica 
Mars 

E. 

49  38.16 

8439 

47  55  14 

8416 

46  12    2 

8410 

44  28  41 

9403 

E. 

81  24  59 

865d 

79  47  15 

8646 

78    9  22 

8638 

76  31  19 

96J1 

Sun 

E. 

110  56  22 

8754 

109  20  54 

8747 

107  45  16 

8739 

106    9  28 

9731  ' 

16 

Aldebaran 

W. 

97  49    0 

8438 

99  32    4 

8416 

101  15  16 

8410 

102  58  37 

9404  I 

Pollux 

W. 

55  35    9 

8385 

57  19    5 

8377 

59    3  13 

8369 

60  47  32 

9363 

Reguius 

W. 

18  33  36 

8395 

20  17  18 

8369 

22    1  18 

8371 

2:3  45  34 

3360 

Spica 

E. 

35  49  48 

8375 

34    5  37 

8370 

32  21  19 

8365 

30  36  54 

9361 

Mars 

E. 

68  18  40 

8596 

66  39  40 

8590 

65    031 

8583 

63  21  13 

9577 

Sun 

E. 

98    7  52 

8693 

96  31    3 

9686 

94  54    4 

S67« 

93  16  55 

9671 

1 

17 

Pollux 

W. 

69  31  43 

8396 

71  17    4 

8J8U 

73    2  34 

9313 

74  48  14 

9307 

Reguius 

\V. 

32  30  22 

8318 

.34  15  55 

8311 

36    1  39 

8304 

37  47  33 

3397 

Mai-s 

• 

E. 

55    2  36 

• 

8548 

53  22  29 

8549 

51  42  14 

9536 

50    1  51 

9531 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 
lOth. 

Star's  Name 
and 

Midniirht. 

P.L. 
of 

XVh. 

P.L 

of 

XVIDH. 

P.L. 
of 

XXIh. 

P.L. 

of 

8 

Pottitiou. 

^ 

Diff. 

Diff. 

Diff. 

Diff. 

a  Arietis 

W. 

O           /         /« 

31  33    7 

S8&7 

0       II' 

3:3    5  30 

9883 

0     1    II 
34  38  n 

9869 

0       /      It 

36  11     9 

2857  1 

, 

Pollux 

E. 

44    ()  51 

9883 

42  34  1 1 

2877 

41     1  23 

9871 

39  28  27 

2865 

Regulus 

E. 

80  51  33 

S846 

79  J8    5 

2836 

77  44  24 

9897 

76  10  31 

9818   ; 

9 

a  Pegasi 

W. 

86  58  14 

3931 

88  29  53 

9921 

90    1  45 

2912 

91  33  49 

2909 

Siitiirii 

w. 

8:3  47  31 

S801 

85  21  58 

9791 

86  56  38 

2789 

88  31  30 

2772 

ri  Arietis 

w. 

43  51)  56 

9798 

45  34  26 

2787 

47    9  11 

9776 

48  44  10 

2766 

Pollux 

£. 

31  4*2    0 

9843 

30    8  28 

2849 

28  34  54 

9841 

27     1  19 

2842 

Regulus 

E. 

68  18    6 

9772 

66  43     1 

2769 

65    7  43 

9753 

63  32  13 

2744 

:   10 

Q  Pegasi 

W. 

99  16  55 

9869 

100  50    2 

2655 

102  23  19 

9848 

103  56  44 

2842 

1 
1 

Saturn 

W. 

m  28  49 

9798 

98    4  52 

2719 

9J)  41    6 

2711 

101  17  31 

2703 

1 

a  Arietis 

W. 

56  42  30 

9715 

58  18  50 

2705 

59  .55  23 

2696 

61  32    8 

2687 

Aldeburmi 

VV. 

25  .50  44 

3030 

27  20  20 

9065 

28  50  51 

2947 

30  22  10 

2914  ! 

Regulus 

E. 

55  31  48 

« 

9699 

53  55    7 

2691 

52  18  15 

9663 

50  41  12 

2674 

11  '  a  Arietis 

W. 

69  39    0 

9641 

71  16  59 

2633 

72  55    9 

9694 

74  33  31 

2616 

, 

AldelNuran 

VV. 

;«   8   7 

9788 

39  42  50 

2769 

41  17  58 

9751 

42  53  3( 

2735 

( 
( 

Uegulus 

E. 

42  3:J    fc 

9634 

40  54  59 

2696 

3^)  16  40 

9618 

37  38  10 

9611 

Spica 

E. 

96  35  50 

9630 

94  57  36 

2692 

93  19  \\ 

9614 

91  40  35 

'    2605 

12 

a  Arietis 

W. 

82  48  10 

9575 

84  27  39 

2567 

86    7  19 

9559 

87  47  10 

9SS9 

1 

Aldelxiniii 

W. 

50  56  19 

966J 

52  3:3  48 

2652 

54  11  3:3 

2640 

55  49  34 

2028 

Regulus 

E. 

29  'Zi  16 

9578 

27  43  51 

2579 

26    4  18 

2567 

24  24  38 

2563 

Spicu 

E. 

83  24  47 

95ti6 

81  45    5 

2558 

80    5  12 

2551 

78  25    9 

2543  : 

13 

n  Arietis 

W. 

96    9    2 

9514 

97  49  56 

2507 

99  31     0 

2500 

101  12  13 

2490 

Alilebarui 

W. 

64    3  2:) 

9576 

65  42  51 

2567 

67  22  31 

2558 

69    2  24 

2549 

Spica 

E. 

70    2  15 

9505 

68  21     9 

2499 

66  39  54 

2492 

64  58  29 

2484 

.Sun 

E. 

129  48    5 

9854 

128  14  47 

2845 

126  41  17 

2836 

125    7  36 

2898 

14 

Aldebaran 

W 

77  24  49 

9507 

79    5  52 

2409 

80  47    7 

2491 

82  28  a-3 

9484 

Pollux 

W. 

35    4  22 

9499 

36  45  37 

2487 

38  27    8 

2476 

40    8  55 

9465 

s^pica 

E. 

56  28  52 

9449 

54  46  27 

2443 

53    3  5:3 

2436 

51  21    9 

9499 

Mars 

E. 

87  54  14 

.S6i» 

86  17  10 

2675 

84  39  5(i 

9668 

a3    2  3:3 

9660 

Sun 

E, 

1 17  16  28 

9786 

115  41  42 

2779 

114    6  46 

2770 

112  31  39 

9763 

•  15 

Aldebaraii 

W. 

'90  58  17 

9448 

92  40  44 

2441 

94  23  20 

2435 

96    6    5 

9498 

Pollux 

W. 

48  41  22 

9419 

50  24  30 

2410 

52    7  51 

9401 

5:3  51  24 

9393 

Spica 

E. 

42  45  1 1 

9398 

41    1  :3:} 

9.i91 

a9  17  46 

9386 

37  3^3  51 

9380 

1 

Mars 

E. 

74  5:3    6 

9694 

73  14  44 

9617 

71  36  12 

9610 

69  57  31 

9603 

1 

Sun 

E. 

104  33  29 

9703 

102  57  20 

2716 

101  21     1 

2706 

99  44  31 

9701 

;i6 

ATdebaran 

W. 

104  42    6 

9308 

1(6  25  4:3 

2303 

108    9  28 

2388 

109  53  20 

9384 

i 

Pollux 

\V. 

62  32    1 

9355 

64  16  41 

2348 

m   1  31 

2340 

67  46  32 

2333 

Regulus 

W. 

25  30    6 

9350 

27  14  52 

2342 

28  59  50 

2334 

30  45    0 

2396  1 

Spica 

E. 

28  52  2.3 

9357 

27    7  47 

2354 

25  2:3    6 

2352 

23  38  22 

2350 

Mors 

E. 

61  41  47 

9571 

m  2  12 

2564 

58  22  28 

25.08 

56  42  36 

2553 

Sun 

E. 

91  39  36 

9663 

90    2    7 

2657 

88  24  2i) 

2650 

86  46  42 

2643 

17 

Pollux 

W. 

76  34    3 

9301 

78  20    1 

2995 

80    6    8 

9989 

81  52  23 

2963 

1 

Regulus 

W. 

39  ;3:3  37 

9991 

41   19  50 

2284 

43    6  13 

9277 

44  52  46 

227'. 

1 

Mars 

E. 

48  21  21 

2597 

46  40  45 

2529 

45    0    3 

2520 

43  19  17 

2516 
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XVII. 


GREENWICH  MEAN  TTMK. 

LUNAR  DISTANCES. 

Star's  Name 

and 

Position. 

Noon. 

P.L. 

of 
Diff. 

Ulh 

P.L. 

of 
Diff. 

VIb. 

P.L 

of 
Diff. 

IXb. 

1 

P.L 

of 

Biff. 

j 
9616 

;i7 

Suw 

E. 

O           1        *• 

85    8  45 

2696 

83  30  39 

2629 

0      /     /• 

81  52  24 

2623 

0       f      /• 

80  14    0 

,18 

Pollux 

Regulus 

Mars 

Sun 

W. 

E. 

E. 

83  38  47 
46  :»  28 
41  38  26 
71  59  52 

9978 

3512 

2587 

85  25  18 
48  26  18 
39  57  30 
70  20  39 

2273 
2261 
2510 
2581 

87  11  57 
50  13  15 
38  16  31 
68  41  18 

2266 
2256 
2508 
2576 

88  58  43 
52    0  20 
36  .35  29 
67     1  50 

9964 
3251 
2S07 
2572  1 

19 

Pollux 
Regulus 

Buif 

W. 
W. 
E. 

97  54    8 
60  57  28 
58  42  59 

2344 
3SU0 
3551 

99  41  30 
62  45  11 
57    2  57 

2241 
2996 

2548 

101  28  56 
(>4  32  59 
.55  22  50 

2239 
2223 
2545 

103  16  25 
66  20  .52 
53  42  39 

23117  1 
2543 

20 

Regulus 
Spica 

8UM 

W. 
W. 
E. 

75  21     7 
21  25  29 
45  21    6 

2219 
3251 
3536 

77    9  17 
23  12  41 
43  40  4'3 

2312 
2943 
2537 

78  57  27 
25    0    4 
42    0  21 

2212 

22:i9 
2538 

80  45  36 
26  47  34 
40  20    0 

2919 
S235  1 
2538 

21 

Regulus 
Spica 

Sun 

W. 
E. 

89  46    7 
35  45  48 
31  58  53 

3220 
22:0 
2553 

91  34    5 
37  a3  27 
30  18  54 

2223 
2234 
2558 

93  21  59 
39  21     4 
28  39    1 

2226 

33:n 

2564 

95    9  48 
41    8  .37 
26  59  17 

»230 
2939 
2»71 

25 

Su?r 

a  Pegasi 
Saturn 
a  Arie(i«5 

W. 
K. 
K. 
E. 

20  24  48 

60  10  ;iO 

62  42  59 

101  56  23 

2897 
9737 
256^ 
2532 

21  57  11 

58  34  39 

61    3  19 

100  15  54 

2908 
2760 
2583 
2546 

23  29  20 

56  59  19 
59  24    0 
98  35  45 

3920 
2784 
2599 
2561 

25     1  13 
r5  24  30 
57  45    4 
96  55  57 

2083 

2809 
2615 
9576 

1 

26 

Sun 

a  Pegasi 
Saturn 
a  Arietis 

W. 

E. 
E. 
E. 

32  36  20 
47  38  56 
49  36    7 
88  42    4 

3005 
29S0 
2702 
9652 

34    6  26 

46  7  41 

47  59  30 

87    4  20 

9021 

298:i 

3720 
3668 

a5  36  13 
44  37    7 
46  23  17 
85  26  57 

3036 
3018 
2739 
2683 

37    5  41 

43  7  17 

44  47  29 
83  49  54 

1 

3068 
3058 

2757  ' 
9697 

27 

Sun 

a  Pegasi 
Saturn 
a  Arietis 
Aldebarau 

W. 

E. 

E. 

E. 

E. 

44  28  10 

35  50  37 

36  54  4'J 
75  49  47 

108    2  47 

3130 
3288 
2856 
2774 
2829 

45  55  43 

34  26  11 

35  21  27 
74  14  45 

106  28  57 

3146 
3346 
9877 
3789 
3842 

47  22  57 
33    2  53 
33  48  39 
72  40    3 
104  55  24 

3161 
3412 
2900 
2804 
9855 

48  49  53 

31  40  50 

32  16  20 
71     5  41 

103  22    8 

3176 
3484 
2993| 

9819 
9809 

28 

Sun. 
Jupiter 
a  Arietis 
Aldebaran 

W, 
W. 
1., 
E. 

56    0    7 
23    8  16 
6318  2f) 
95  40    7 

3348 
29f^ 
2890 
2935 

57  25  19 
24  39  28 
61  45  57 
94    8  32 

3C63 
2965 
2902 
394? 

58  50  14 
26  iO  25 
60  13  41 
92  37  13 

3976 
2977 
2916 
2960 

60  14  54 
27  41     6 
58  41  42 
91    6  10 

3968 
9989 

9998 
9979  1 

29 

Sun 
Jupiter 
a  Arietis 
Aldelmran 

W. 
W. 

E. 
E. 

67  14  34 
35  10  53 
51    5  43 
83  34  36 

3M9 
3045 
2988 
3020 

68  37  49 
36  40  10 
49  35  15 
82    4  59 

3359 
3055 
2999 
3039 

70    0  52 
38    9  15 
48    5    1 
80  35  34 

3369 
3065 
3010 
3049 

71  23  44 
»)  38    8 
46  a5     1 
79    6  22 

3379  1 
3074 
302^  1 
3050  ' 

30 

Sun 
Jupiter 
a  Arietis 
Aldebaran 

W. 
W. 

E. 

L. 

78  15  24 
46  59  54 
;»    8  11 
71  43  14 

3422 
3113 
3069 
3102 

79  37  16 

48  27  48 
37  .39  24 
70  15    7 

3428 
3120 
3078 
3110 

80  59    1 
49  .55  33 
36  10  48 
68  47  10 

3434 
3126 
3087 
3119 

82  20  39 
.51  23  11 
34  42  23 
67  19  23 

3440  1 

3139  \ 
3097 

3126 

1 
1 

31 

Sun 

Jupiter 

Aldebaran 

W. 
W. 
E. 

89    7  20 
58  39  53 
60    2  27 

.     3462 

;     3152 

3156 

90  28  27 
60    7    0 
58  35  25 

3464 
3154 
3161 

91  49  31 
61  34    4 

57    8  29 

3466 
3156 
3166 

93  10  33 
63     1    6 
55  41  39 

3468 
3157 
3171 
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i 
( 

GREEMWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

O 

17 

1 

star's  Name 

and 

PoAition. 

Midnight. 

P.L. 

of 
Diff. 

XVh. 

P.L. 

of 
Diff. 

XVlllb 

P.L. 

of 
Diff. 

XXlh. 

P.L. 

of 
Diff. 

Sun 

E. 

0           /        /I 

78  35  27 

9610 

O           /         // 

76  56  46 

9004 

O          /         /' 

75  17  56 

9598 

O          1         II 

73  38  58 

9599 

1 
18 

Pollux 

W. 

90  45  36 

3960 

92  32  35 

9956 

94  19  40 

9951 

96    6  51 

9947 

Regulus 

W. 

53  47  32 

9946 

55  34  51 

9941 

57  22  17 

9337 

59    9  50 

9333 

Mars 

E. 

34  54  25 

9507 

33  13  21 

9507 

31  32  18 

9509 

29  51  17 

3513 

Sun 

E. 

65  22  16 

9567 

6:3  42  36 

9569 

62    2  49 

9559 

60  22  57 

9554 

19 

Pollux 

W. 

105    3  57 

9935 

106  51  32 

9333 

108  39  10 

9339 

110  26  50 

9333 

Regulus 

W. 

68    8  50 

9318 

69  56  51 

9317 

71  44  54 

9315 

73  32  59 

9313 

Sun 

E. 

52    2  25 

9540 

50  22    8 

9539 

48  41  49 

3538 

47    1  28 

9537 

20 

Regulus 

W. 

82  $}  45 

9313 

84  21  53 

9314 

86  10    0 

9915 

87  58    5 

9917 

Spica 

W. 

28  35    9 

9333 

30  22  47 

9U33 

32  10  27 

9931 

3:3  58    8 

9333 

Sun 

E. 

38  39  40 

9540 

36  59  22 

9543 

35  19    8 

9545 

33  38  58 

9549 

21 

Rej^us 

W. 

96  57  31 

9334 

98  45    8 

9339 

100  32  38 

9944 

102  20    0 

9349 

Spica 

W. 

42  56    7 

^43 

44  43  32 

9946 

46  30  51 

9951 

48  18    3 

3356 

Sun 

E. 

25  19  42 

9579 

23  40  18 

9568 

22    1    7 

9599 

20  22  10 

9619 

25 

Sun 

W. 

26  32  50 

9947 

28    4    9 

9961 

2f)  35  11 

9975 

31     5  55 

9990 

a  Pegasi 

E. 

53  50  14 

3835 

52  16  31 

9863 

50  43  23 

9890 

49  10  51 

3919    . 

Saturn 

E. 

56    6  30 

9633 

54  28  19 

9650 

52  50  32 

9667 

51   13    8 

9684 

a  Arietis 

E. 

95  16  29 

9591 

93  37  22 

9606 

91  58  35 

9691 

90  20    9 

9637 

26 

Sun 

W. 

38  34  49 

3066 

40    3  38 

3063 

41  32    8 

3099 

43    0  19 

3115 

a  Pegasi 

E. 

41  38  14 

3096 

40    9  59 

3138 

38  42  a5 

3163 

37  16    6 

3934 

Saturn 

E. 

43  12    5 

9776 

41  37    6 

9795 

40    2  32 

9815 

38  28  24 

98.15 

, 

a  Arietis 

E. 

82  13  12 

9713 

80  36  50 

9739 

79    0  49 

9744 

77  25    8 

9759 

27 

Sun 

W. 

50  16  31 

3191 

51  42  51 

3005 

53    8  54 

3330 

54  34  39 

3935 

a  Pegasi 

E. 

30  20    8 

3566 

29    0  57 

3659 

27  43  26 

9764 

26  27  40 

3883 

Saturn 

E. 

30  44  30 

9946 

29  13  10 

9979 

27  42  22 

3000 

26  12    9 

3031 

a  Arietis 

E. 

69  31  38 

9833 

67  57  53 

9848 

66  24  27 

9863 

64  51   19 

9876 

Aldebarau 

E. 

101  49  10 

9883 

100  16  29 

9896 

.98  44    5 

3909 

97  11  58 

9999 

28 

Sun 

W. 

61  39  18 

3301 

63    3  28 

3313 

64  27  24 

3336 

65  51    6 

3338 

Jupiter 

W. 

29  11  32 

3001 

30  41  43 

3013 

32  11  40 

3034 

as  41  23 

3034 

a  Arietis 

E. 

57    9  59 

9941 

55  38  32 

9954 

54    7  21 

3966 

52  36  25 

9977 

Aldebaran 

E. 

89  35  22 

9964 

88    4  49 

9996 

86  34  31 

3007 

85    4  27 

3018 

29 

Sun 

W. 

72  46  25 

3386 

74    8  55 

3898 

75  31  14 

3406 

76  53  24 

3415 

Jupiter 

\V. 

41    6  49 

3089 

42  a5  20 

3091 

44    3  41 

3099 

45  31  52 

3106 

a  Arietis 

E. 

45    5  15 

3031 

43  35  41 

3041 

42    6  19 

3051 

40  37    9 

3060 

Aldebaran 

E. 

77  37  22 

3066 

76    8  33 

3078 

74  39  56 

3087 

73  11  30 

3095 

s  30 

Sun 

W. 

83  42  10 

3446 

85    3  35 

3450 

86  24  55 

3455 

87  46  10 

3459 

I 

Jupiter 

W. 

52  50  42 

3137 

54  18    7 

3141 

55  45  27 

3145 

57  12  42 

3148 

oc  Arietis 

E. 

33  14  10 

3105 

31  46    7 

3114 

30  18  15 

3134 

28  50  34 

3133 

Aldebaran 

E. 

65  51  45 

3133 

64  24  15 

3138 

62  56  52 

3144 

61  29  36 

3150 

31 

Sun 

W. 

94  31  33 

3469 

95  52  32 

3470 

97  13  30 

3469 

98  34  29 

3469 

Jupiter 

W. 

64  28    6 

3156 

65  55    5 

3159 

67  22    3 

3159 

68  49    1 

3159 

1 

Aldebaran 

E. 

54  14  55 

3175 

52  48  16 

3180 

51  21  43 

3184 

49  55  15 

3188 

1 
1 
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VENUS,  18T8. 


GREENWICH  MEAN  TIME. 


JANUARY. 

FEBRUARY. 

• 

§ 

Cm 

o 

Apparent 

liigbt 
Aflceusion. 

Var.of 
II.  A. 
fori 
lionr. 

Apparent 
Doclmatiou. 

Var.of 
Dec. 
fori 

Hour. 

Meridian 
Passage. 

• 

Apparent 

lught 
Asoeusion. 

Var.of 
K.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Dec 
fori 

Hour. 

Meridiaa 
Pasaage. 

Aoon. 

Noon. 

Noon. 

Noon, 

1 

Noon. 

Noon. 

Noon. 

A'oon. 

i 

1 

21  55    3.92 

8 

+7.376 

O         1         II              II 

-13    8  48.1+59.17 

h    m 
3  10.9 

1 

h    in     s 
22  40    3.93 

8 

-1.S83 

O         1         II 

-2  40  53.9 

II 
+J9.S8 

h    ni 
1  53.5 

2.21  57  58.83 

7.197* 

12  45    6.8 

59.36 

3    9.8 

2 

22  39  28.64 

1.661 

2  29  40.1 

36.84 

1  48.9 

3  .  22    0  411.38 

7.0M 

12  21  24.0 

59.30 

3    8.8 

3 

22  38  44.21 

3.043 

2  19  26.0 

84.30 

1  44.8 

4   22    3  35.47 

6.896 

H  57  41.0 

59.38 

3    7.6 

4 

22  37  50.65 

2.431 

2  10  14.2 

31.66 

1  39.4 

5 

22    C  16.98 

6.633 

11  33  59.0 

59.31 

3    6.3 

5 

22  36  48.06 

3.795 

2    2    7.0 

18.93 

1  34.4 

G 

22    8  53.78 

6.433 

11  10  19.3 

59.09 

3    5.0 

6 

22  35  36.55 

3.168 

1  55    6.7 

16.08 

1  29.3 

7 

22  1 1  25.73 

6.S28 

10  46  43.5 

58.90 

3    3.6 

7 

22  34  16.33 

3.580 

1  49  15.2 

13.17 

1  24.1 

8 

22  13  52.70 

6.017 

10  23  12.9 

58.66 

3    2.1 

8 

22  32  47.67 

3.866 

1  44  34.5 

10.90 

1  18.7 

9 

22  16  14..52 

5.801 

9  59  49.1 

58.34 

3    0.6 

9 

22  31  10.90 

1.197 

1  41     6.0 

7.16 

1  13.1 

10 

22  18  31.05 

5.577 

9  36  33.4 

67.97 

2  58.9 

10 

22  29  26.37 

4.511 

1  38  51.0 

4.06 

1    7.4 

11 

22  20  42.11 

5.345 

9  13  27.5 

57.59 

2  57.1 

11 

22  27  34.57 

4.803 

1  37  50.0 

+  0.96 

1    1.7 

12 

22  22  47..52 

5.107 

8  50  33.1 

.57.01 

2  55.2 

12 

22  25  36.03 

5.070 

1  38    3.5 

-9.13 

0  55.8 

13 

22  24  47.10 

4.860 

8  27  51.9 

56.43 

2  53.2 

13 

22  23  31.38 

5.319 

1  39  31.1 

5.99 

0  49.8 

14 

22  26  40.69 

4.607 

8    5  25.4 

55.77 

2  51.2 

14 

22  21  21.3:) 

5.580 

1  42  12.1 

8JM 

0  43.7 

15 

22  28  28.12 

4.345 

7  43  15.4 

55.04 

2  49.0 

15 

22  19    6.67 

5.697 

1  46    5.2 

11.31 

0  37.5 

16 

22  30    9.18 

4.076 

7  21  23.8 

54.35 

2  46.7 

16 

22  16  48.18 

5.838 

1  51    8.3 

14.06 

0  31.2 

17 

22  31  43.68 

3.799 

6  59  52.3 

53.36 

2  44.3 

17 

22  14  26.74 

5.943 

1  57  19:2 

16.83 

0  25.0 

18 

22  33  11.42 

3.513 

6  38  42.8 

53.41 

2  41.9 

18 

22  12    3.26 

6.007 

2    4  34.7 

19.44 

0  18.7 

19 

22  34  32.22 

3.219 

6  17  57.3 

51.3? 

2  39.3 

19 

22    9  38.71 

6.039 

2  12  51.4 

91.90 

0  12.4 

20 

22  35  45.87 

3.917 

5  57  37.7 

50i25 

2  36.6 

20 

22    7  14.03 

6.017 

2  22    5.2 

94.19 

5  0    6.1 
)83  50.7 

21 

22  36  52.18 

3.606 

5  37  46.0 

49.04 

2  33.7 

21 

22    4  50.21 

5.963 

2  32  11.7 

96.99 

23  53.4 

22 

22  37  50.93 

3.388 

5  18  24.5 

47.74 

2  .30.8 

22 

22    2  28.19 

5.867 

2  43    5.7 

98.16 

23  47.2 

23 

22  38  41.95 

1.963 

4  59  35.3 

46.35 

2  27.7 

23 

22    0    8.92 

5.733 

2  54  42.5 

39.88 

23  41.1 

24 

22  39  25.03 

1.637 

4  41  20.6 

44.87 

2  24.4 

24 

21  57  53.33 

5.561 

3    6  56.3 

31  J» 

23  35.0 

25 

22  40    0.02 

1.986 

4  23  42.7 

43.38 

2  21.0 

25 

21  55  42.26 

5.355 

3  19  42.1 

39.46 

2:J28.9 

26 

22  40  26.70 

0.936 

4    6  43.9 

41.60 

2  17.6 

26 

21  53  36.53 

5.116 

3  32  54.1 

33.43 

1 
23  23.0 

27 

22  40  44.92 

0.560 

3  50  26.7 

.39.81 

2  13.9 

27 

21  51  36.88 

4.848 

3  46  26.4 

34.17 

2:)  17.2 

28 

22  40  54.50 

+0.316 

3  34  53.6 

37.99 

2  10.2 

28 

21  49  44.01 

4.554 

4    0  14.1 

34.69 

23  11.5 

29 

22  40  55.29 

-0.153 

3  20    7.3 

35.93 

2    6.2 

29 

21  47  58.46 

4.335 

4  14  11.8 

35.01 

23   6.0 

30 

22  40  47.21 

0.585 

3    6  10.2 

33.83 

2    2.1 

30 

21  46  20.85 

3.897 

4  28  14.3 

35.11 

23   0.5 

1 

31 

22  40  30.11 

0.903 

2  53    4.9 

31.60 

1  57.8 

31 

21  44  51.58 

3.541 

4  42  16.7 

35.01 

1 
22  55.3 

32 

22  40    3.93 

-1.288 

-  2  40  53.9 

+99.28 

1  53.5 

32 

21  43  31.08 

-3.170 

-4  56  14.2 

-34.71 

22  50.1 

Da3' of  the  Month.  Ist. 


// 


Seiiiidiameter    165 
Uor.  Parallax    17.1 


6th. 


II 
17.7 

18.4 


nth. 


II 
19.1 

19.8 


16th. 


2d!6 
21.4 


8lBt 


22.3 
23.1 


26th. 


II 
24.2 

25.0 


81st 


II 
261 

27.0 


Day  of  the  Month. 


ftth. 


Semidiameter 
Hor.  Parallax 


28.0 
28.9 


lOth. 


II 
295 

306 


Iftth. 


30.7 
31.8 


90th. 


31.1 
32.2J 


%i^ 


30.7 

31.7; 


Note. — North  declinations  are  marked  +,  south  declinations  -^b 
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1 

GREENWICH  MEAN  TIME. 

MARGH. 

1 

1 

APRIL. 

Day  of  Month. 

Apparent 

rjf,ht 
Ascension. 

Var.of 
RA. 
for] 
Hour. 

1 

Apparent 
Decimation 

Vsr.of 
Dec. 
.    fori 
Uour. 

Meridian 
Passage. 

• 

1 

Apparent 

Right 
Ascension. 

Var.of 
II.  A. 
fori 

Hour. 

Apparent 
Declination. 

Var.of 
Dec. 
fori 

Hour. 

Meridian 
Passage. 

Noon. 

Noon. 

NqoTL 

Novn, 

Noon, 

Noon. 

Noon. 

Noon. 

if 

+  6.51 

1 

h    m     a 
21  47  58.4G 

8 

-4.235 

O         1         1 

-4  14  11. 

1          n 
8-35.01 

h    m 
23    6.0 

1 

h    m     s 
22    5  3807 

s 
+6.063 

0      1     II 
-8    2  56.r. 

h    m 
21  25.4 

2 

21  46  20.85 

3.897 

4  28  14. 

3    35.11 

23    0.5 

2 

22    8    6.40 

6.974 

8    0    0.5 

8.15 

21  24.0 

3 

21  44  51.58 

3.541 

4  42  16. 

7    35.01 

22  55.3 

3 

22  10  39.29 

6.461 

7  56  25.2 

9.78 

21  22.7 

.   4 

21  43  31.08 

3.170 

4  56  14. 

2    34.71 

22  50.1 

4 

22  13  16.46 

6.637 

7  52  11.4 

11.37 

21  21.5 

5 

21  42  19.61 

9.786 

5  10    2. 

8    34.34 

22  45.3 

5 

22  15  57.75 

6.803 

7  47  19.7 

m.f^ 

21  20.2 

6 

21  41  17.45 

3.393 

5  23  38. 

4    34.63 

22  40.6 

6 

22  18  42.94 

6.963 

7  41  50.3 

14.5U 

21  19.1 

7 

21  40  24.80 

1.994 

5  36  57. 

2    39.87 

22  36.0 

7 

22  21  31.88 

7.114 

7  35  43.9 

16.03 

21  18.0 

8 

21  39  41.72 

1.593 

5  49  55. 

7    31.96 

22  31.3 

8 

22  24  24.36 

7.958 

7  29    1.3 

17.53 

21  17.0 

9 

21  39    8.35 

1.187 

6    2  30. 

9    30.93 

22  26.9 

9 

22  27  20.24 

7.396 

7  21  43.0 

19.00 

21  16.1 

10 

1 

21  38  44.69 

0.785 

6  14  39. 

9    SfL78 

22  22.7 

10 

22  30  19.34 

7.587 

7  13  49.4 

90.46 

21  15.2 

11 

21  38  30.09 

-0.381 

6  26  19. 

9    96.59 

22  18.6 

11 

22  33  21.53 

7.658 

7    5  21.3 

91.88 

1 

21  14.4 

12 

21  38  26.33 

-fO.018 

6  37  28. 

7   37.18  22  14.7 

12 

22  36  26.63 

7.772 

6  56  19.0 

93.30 

21  13.6 

13 

21  38  31.47 

0.419 

6  48    4. 

3    35.76  22  10.9 

13 

22  39  34.53 

7.886 

6  46  43.1 

94.68,  21   12.7    1 

14 

21  38  45.99 

0.799 

6  58    4. 

9   94.28  22    7.4 

14 

22  42  45.11 

7.994 

6  36  34.5|  96.04|  21  12.0  | 

15 

21  39    9.77 

1.179 

7    7  28. 

9    99.79 

22    4.1 

15 

22  45  58.24 

8.006 

6  25  53.6 

97.37 

21  11.3 

iio 

21  39  42.56 

1.558 

7  16  15. 

2    91.19 

22    0.9 

16 

22  49  13.78 

8.197 

6  14  41.1 

38.67 

t 
21  10.7 

17 

1 

21  40  24.19 

1.916 

7  24  22. 

4    19.46'  21  57.9 

17 

22  52  31.64 

8.991 

6    2  57.5'  99.95'  21  JO.l 

hs 

21  41  14.41 

9.370 

7  31  49. 

5    17.78'  21  55.1 

18 

2i  55  51.71 

8.381 

5  50  43.8,  31.9o|  21    9.5 

,19 

21  42  13.02 

9.613 

7  38  35. 

8    16.06'  21  52.4 

19 

22  59  13.JX) 

6.467 

5  38    0.4 

39.49;  21    9.0  1 

20 

21  43  19.75 

9.946 

7  44  40. 

8    14.39 

21  49.7 

20 

23    2  38.10 

8.549 

5  24  47.9 

33.62 

21    8.5 

1 

1 
21 

21  44  34.36 

3.968 

7  50    3. 

9    19.58  21  47.2 

21 

23    6    4.23 

8.697 

5  11    7.1 

34.77 

21    8.0 

;22 

21  45  56.58 

3.580 

7  54  44. 

9    10.83'  21  44.7 

1 

22 

23    9  32.17 

8.702 

4  56  58.8 

35.91 

21    7.5 

2:{ 

21  47  26.14 

3.880 

7  58  43. 

4     9.03;  21  42.3 

23 

23  13    1.87 

8.772 

4  42  23.7 

37.00   21     7.1    1 

24 

21  49    2.79 

4.170 

8    1  59. 

3     7.97I  21  39.9 

1 

24 

23  16  33.21 

8.840 

4  27  22.6'  38.08;  21     6.7   | 

25 

21  50  46.21 

4.447 

8    4  32. 

7      5.49 

21  37.8 

25 

2:)  20    6.14 

8.905 

4  11  56.1 

39.19 

21    6.3 

1 

'26 

21  52  36.16 

4.714 

8    6  23. 

6      3.73 

21  35.7 

26 

23  23  40.58 

8.966 

3  56    5.1 

40.19 

21    5.9 

27 

21  54  32.36 

4.968 

8    7  32. 

2     l.os'  21  33.8 

27 

23  27  16.47 

9.0S5 

3  39  50.4 

41.09  21     5.6 

28 

21  56  34.55 

5.313 

8    7  59. 

1  -  0.95;  21  31.9 

28 

23  30  53.73 

9.080 

3  23  12.6 

49.04'  21     5.2 

21) 

21  58  42.48 

5.446 

8    7  44. 

5+  1.47 

21  30.2 

29 

2:)  34  32.32 

9.134 

3    6  12.6 

43.95'  21    5.0 

30 

1 

f>2.  0  55.86 

5.668 

8    6  49. 

0     3.16 

21  28.4 

30 

23  38  12.15 

9.185 

2  48  51.2 

43.83 

21    4.7 

1 
31 

22    3  14.47 

5.881 

8    5  12. 

8     4.84 

21  26.9 

31 

23  41  53.21 

9.934 

2  31    9.1 

44.68 

21    4.5 

32 

22    5  38.07 

+6.083 

-8    2  56. 

6  +  6.51  21  25.4  1 

32  23  45  35.41 

+9.989 

-2  13    7.1;+45.49|  21    4.3   | 

*  Day  of  the  Month.     2d. 

7th. 

19th. 

ITtb. 

99d. 

27th. 

Day  of  the  Month 

.     Ist. 

6th. 

nth.    ] 

10th. 

21st 

1 
20th. 

i 

// 
13.2 

13.7 

8eiiiidiaineter     29.5 
Hor.  Parallax      30.6 

27!9 
28.9 

26!0 
26.9 

24.0 
24.9 

22.1 
22.9 

2l)!4 
21.1 

Semidiameter 
llor.  Parallax 

18.8 
19.5 

17.4 
18.1 

16.2 
16.8 

15.1 
15.6 

II 
14.1 

14.6 

+  prefixed  to  the  hourly 
tion«  are  decreaaing ; 

change  of  d 
—  indicates 

eclination,  indicates  that  north  declina 
that  north  declinations  are  decreasing 

tions  art 
and  sot 

B  increasing  and  sonth  declina* 
ith  declinations  increasing. 

1 
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i 

GREENWICH  MEAN  TIME. 

- 

MAY. 

• 

JUNE. 

> 

Day  of  Month. 

Apparent 

Kigbt 
AscenBion. 

Vat.  of 
ILA. 
fori 

llour. 

Apparent 
Declination. 

Var.of 
Dec. 
fori 

Hour. 

Meridian 
Passage. 

• 

§ 

Cm 

Apparent 

lUght 
Ascension. 

Var.of 

TwA. 

fori 

Hoar. 

Apparent 
Declination 

Var.of 
Dec. 
1.    fori 
Hour. 

Meridian 
Passage. 

Nwm. 

Now 

34 

Noon. 

Noon, 
+44.68 

Noon. 

Noon. 

A^oon. 

Noon. 

1 

'    1 

b    ni     8 
23  41  53.21 

6 

+  9.3 

;  0      /       II 

-2  31    9.1 

h    m 
21    4.5 

1 

h    ni     fif 
1  43  59.85 

8 

+10.490 

0     1     II        n         ii   m 
+  8  22  45.3+55.97,  21    4.9 

2 

23  45  35.41 

9.383 

2  13    7.1 

45.49  21    4.3 

1 

1  48  10.65 

10.469 

8  45    7.0   55.83  21    5.1  . 

3 

23  49  18.73 

9.337 

1  54  45.9 

46.38   21     4.1 

3 

1  52  22.40 

10.509 

9    7  25.3    55.68  21    5.3 

4 

23  53    3.11 

9.371 

1  36    6.2 

47.03  21     3.9 

4 

1  56  35.12 

10.550 

9  29  39. 

5'  55.50  21    5.6 

5 

23  56  48.55 

9.414 

1  17    8.9 

45.75 

21    3.7 

5 

2    0  48.80 

10.591 

9  51  49.0    55.38  21    5.9 

1 
6 

0    0  34.99 

9.435 

0  57  54.7 

48.43 

21    3.5 

6 

2    5    3.49 

10.633 

10  13  53.0    55.04  2!    6.2 

7 

0    4  22.41 

9.496 

0  .38  24.3 

49.00 

21    3.4 

7 

2    9  19.18 

10.675 

10  35  50. 

7    54.76  21     6.5 

i   8 

0    8  10.79 

9.536 

-0  18  38.3 

49.73 

21    3.3 

8 

2  13  35.90 

10.7J8 

10  57  41.6    54.47,21    6.9 

9 

0  12    0.10 

9.574 

+0    1  22.6 

S0.3.') 

21    3.2 

9 

2  17  53.65 

10.763 

1 1  19  24.8   54.14  21    7.3 

10 

1 

0  15  50.34 

9.611 

0  21  37.r, 

50.90 

21    3.1 

10 

2  22  12.46 

10.806 

11  40  59. 

7    53.78  21    7.7 

1 
11 

0  19  41.48 

9.648 

0  42    5.9 

51.44 

21    3.0 

1! 

2  26  32.3() 

10.851 

12    2  25.6   53.38  21    8.1 

12 

0  23  33.53 

9.685 

1    2  47.1 

51.96   21     2.9 

12 

2  30  53.35 

10.897 

12  23  41.8   sa.97'  21    8.5 

,13 

0  27  26.4(5 

9.734 

1  23  40.1 

53.44   21     2.9 

13 

2  35  15.44 

10.944 

12  44  47.6    sa.5l|  21    8.9 

14 

0  31  20.28 

9.761 

1  44  44.6 

53.9o|  21     2.9 

14 

2  39  38.65 

10.991 

13    5  42.4,  53.04  21    9.4 

ir» 

0  35  14.98 

9.797 

2    5  59.8 

53.34 

21    2.9 

15 

2  44    3.00 

11.039 

13  26  25. 

2   51.53  21    9.9 

1 

10 

0  39  10.56 

9.834 

2  27  25.0 

53.74 

21    2.9 

16 

2  48  28.50 

11.068 

13  46  55. 

5    50.99  21  10.4 

17 

0  43    7.00 

9.870 

2  48  59.5 

54.11 

21    2.9 

17 

2  52  55.17 

ii.i:« 

14    7  12. 

5   50.4L  21  10.9 

18 

0  47    4.32 

9.907 

3  10  42.3 

54.44  21     2.9 

18 

2  57  23.03 

11.185 

14  27  15. 

4    49.81-  21  11.5 

19 

0  51    2.52 

9.943 

3  32  33.0 

54.75   21     3.0 

19 

3    1  52.07 

11.335 

14  47    3. 

5   49.18  21  12.1 

W 

0  55    1.60 

9.980 

3  54  30.9 

55.04 

21    3.0 

20 

3    6  22.31 

11.385 

15    6  36. 

2    48.58 

21  12.7 

2\ 

0  59    1.55 

10.016 

4  16  35.1 

55.39 

21    3.1 

21 

3  10  53.76 

11.335 

15  25  52. 

6    47.83 

21  13.3 

28 

1    3    2.39 

10.053 

4  38  44.9 

55.51 1  21     3.2 

22 

3  15  26.42 

11.386 

15  44  52. 

0    47.10'  21  14.0 

23 

1    7    4.10 

10.090 

5    0  59.6 

55.70   21     3.3 

23 

3  20    0.30 

11.437 

16    33:). 

8|  46  35  21  14.G 

24 

1  11    6.68 

10.137 

5  23  18.3 

55.85;  21    3.4 

24 

3  24  35.41 

11.488 

16  21  57. 

0    45.57  21  15.3 

25 

t 

1  15  10.16 

10.164 

5  45  40.3 

55.98 

21    3.6 

25 

3  29  1 1.73 

11.539 

16  40    1. 

2   44.76  21  16.0 

1 
26 

1  19  14.53 

10.301 

6    8    5.0 

56.06 

21    3.7 

26 

3  33  49.27 

11.589 

16  57  45. 

5   43.93  21  16.7 

27 

1  2:)  19.81 

10.339 

6  30  31.5 

56.13'  21     3.9 

27 

3  38  28.02 

11.640 

17  15    9. 

2   43.05  21  17.4 

28 

1  27  25.98 

10.377 

6  52  59.0 

56.16'  21     4.1 

28 

3  43    7.98 

11.690 

17  32  11. 

6    48.14  21  18.1 

29 

1  31  33.08 

10.315 

7  15  26.9 

56.15*  21     4.3 

29 

3  47  49.16 

11.740 

17  48  52. 

0    41.31 

21  18.8 

30 

1  35  41.08 

10.353 

7  37  54.4 

£6.13 

21    4.5 

30 

3  52  31.52 

11.790 

18    5    9. 

6    4085 

21  19.5 

31 

I  39  50.00 

10.391 

8    0  20.9 

56.05 

21    4.7 

31 

3  57  15.09 

11.840 

18  21    4. 

0    39.86 

2120.3 

32 

1  43  59.85 

+10.430!  +8  22  45.3 

+55.97'  21    4.9 

32 

4    1  59.84 

+11.890 

+18  36  34. 

3+38.24 

21  21.1 

1 
Day  of  the  Month 

.  Ist. 

«th. 

II 

11.8 
12.2 

nth. 

II 
11.2 

11.6 

16th 

II 

lo.e 
ii.ij 

.  21tt. 

;  lo.'i 

1 10i> 

26th. 

II 
9.7 

10.0 

81st. 

II 
9.3 

9.6 

Day  of  the  Month 

.    6th. 

10th. 

16th. 

80th. 

8(th. 

» 
7.7 

8.0 

lOth. 

7:4 
7.7 

Semidiameter 
1  Uor.  Parallax 

1 

12.5 
12.9 

Semidiameter 
Hor.  Parallax 

II 
8  9 

9.2 

a6 

8.8 

82 
8.5 

7:9 
8.2 

NOTB.— North 

declinations  are  marked  +,  soath  dc 

ichnatio 

n8*-b 

p 
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ailEENWlCH  MEAN  TIME. 

JDLY. 

AUGUST. 

1 

:m: 

n"ar. 

DtlCTi-o^n 

Vflr.of 
Dec. 

liour. 

1 

Ascension. 

T/: 

DcclinalloD 

'  for*! 
Hour. 

Mfridliu 

Jfomi. 

-Vom. 

ft'Mn. 

^ 

A'nm. 

Kooa. 

Xoon. 

y™. 

b    m     ■ 

b    m 

h    u     1. 

I~^ 

I 

3  57  15.0!) 

+1I.W+I8  3I    4.0 

4-39  JM 

31  30.3 

) 

6  31  5a.40|+ia.a9e'+33  37  49. 

J  -  9.S1 

81  63.2 

3 

4    1  59.84 

11.690    18  36  34.3 

38JM 

81  31.1 

2 

6  37    8.06!   19.906 

83  36  30.4|     4.06,  31  54.4  !| 

3 

A    6  45.77 

11.939    18  51  39.9 

37  J»  31  38.0 

3 

6  43  17.85 

19.SI0 

38  34  33. 

J    5.66  21  r^.6 

4 

4  11  3ii.(j5 

11.967    19    6  20.1 

ae.M  21  38.9 

4 

6  47  a7.ia 

19.919 

83  31  58.7     7.93'  21  56.8 

5 

4  16:11.11 

ia.03&    19  20  34.4 

35.04  21  33.8 

5 

6  58  37.03 

19.919 

23  18  46.1     6.81  21  68.1 

C 

4  21  10.51 

JlLoJ   19  34  22.0 

33.99'  21  84.7 

C 

6  57  47.55 

19.919 

22  14  55. 

......  50.3 

7- 

4  'iH    1.04 

19.ISS    19  47  42.4 

39.7^[  21  25.6 

7 

7    2  57.42 

19.909 

22  10  27.2    11.97'  22    0.6 

S 

4  30  52.66 

1S.I74   20    0  34.9 

al.eo:  21  36.5 

8 

7    8    7.19 

19.904 

22    5  31.0    13.54  22    1.8 

0 

4  35  45.3!) 

IMIS   20  13  511.1 

30.41  21  27.4 

9 

7  13  16.80 

19.896 

21  59  37.tf   IS.  11  .22    3.1' 

10 

4  40  39.1!) 

ISJW   20  24  54.2 

39.181  81  28.4 

10 

7  18  26.22 

21  53  16.3    I6.0B  22    4.3 

11 

4  45  34.06 

IS.306    !»  36  19.7 

B7.M  31  39.4 

1, 

7  23  35.43 

21  46  16.0    18.  J  22    5  5 

12 

4  50SW.98 

is.3a!  20  47  15.0'  aa.B7l  21  30.4 

12 

7  28  44.34    19.(164 

ai  38  39.31  19.80'  83    6.7 

13 

4  55  3fi.!)3 

IS.3m:  20  57  39.5'  a5.M21  31.4 

13 

7  33  58.95!   19.85 

81  ao  35.5;  9l.3s'  3^    7.!) 

14 

5    0  24.89 

I9.4M;  21    7  32.8!  M.o?;  21  32.5 

14 

7  39    1.19i   19.835 

81  81  34.G   99.S9'  33    9.1 

15 

5    5  23.7d 

lfl.4N 

21 16  54.5,  aa.79 

21  33.5 

15 

7  44    9.04 

19,SIB 

81  13    6. 

8   94.49  38  10.3 

'  lli 

5  10  «3.61 

ia.si3 

21  25  43.8i  ai.37 

31  34.6 

16 

7  49  16.45 

19.799 

81    2    2. 

4  as.9s|a8  11.4 

.17 

5  15  34.37 

IS.550 

21  34    O.l]  19.96 

31  35.7 

17 

7  51  23.40 

19.779 

20  5121 

7   97.45;  22  18.5 

16 

5  «l  86.03 

ia.S87 

21  41  42.9;  I8.i8 

81  36.8 

18 

7  59  39.8:1'    19.757 

20  40    4 

9   98.94'  22  13.7 

19 

5  25  Ii8.S3 

la.flsi 

81  48  52.0    17.18 

81  37.9 

19 

8    4  35.73|   ia.733 

20  28  13 

4    30.*!'  22  14.9 

no 

5  30  3J.B3 

1S.6W 

81  6^87.1 

IS.73 

81  39,0 

20 

8    9  41.04 

ia.708 

30  15  44 

t    31.69]  22  16.0 

St 

5  35  35.89 

ia.flsi 

82    1  27.5 

14.96 

21  40.1 

21 

8  14  45.75 

ia.683 

80    341 

4    33.34|  22  17.2 

22 

5  40  40.69 

1S.71S 

82    6  63.9 

19.61 

21  41.8 

22 

8  19  49.81 

ia.S55 

19  49    3 

t    34.78    22   18.3 

-23 

5  45  46.10 

I9.T43!  22  11  42.8 

11 V  21  48.3 

23 

8  34  53.31 

13.897 

10  34  52 

a    36.90   23  19.4 

H 

5  50  6-.i.2H 

I3.7«6   22  15  57. 

9.64|  21  43.5 

24 

8  29  55.90 

ia.597 

19  30    0 

G    37.61 

22  20.6 

[•2a 

5  55  6H.09 

19.799 

22  19  35. 

6.a 

21  44.8 

35 

8  34  67.87 

ia.5«i 

19    4  47 

5    38.96 

22  21.5 

26 

6    1    6.25 

ia.flH 

22  n  36.6 

6.80 

21  45.9 

26 

8  39  69.08 

I9.S35 

18  48  55 

9    40.33 

22  22.6 

27 

6    6  14,00 

Ifi.SSi 

22  25    I.tl 

S.97 

21  47.1 

27 

8  44  59.58 

I9.M9 

18  33  31 

8    41.67 

22  23.6 

28 

«  u  -ja-ao 

i3.ma 

22  36  50.2 

3.73 

81  48.3 

38 

8  49  69.17 

19.486 

18  15  35 

9    49.96 

33  24.7 

2» 

6  16  30,T» 

la-WB 

83  88    1.2 

a.  17 

21  49.5 

39 

8  54  58.02 

ia.434 

17  58    8 

T    44.96 

32  25.7 

3D 

6  !il  39.71 

19.87 

83  38  34.7 

+  0.01 

31  50.8 

30 

8  59  56.04 

19.399 

17  40  10 

'    «■» 

33  36.7 

;3I 

6  80  48.93 

19.890 

22  28  30.S 

-0.95 

21  58.0 

31 

9    4  53.83 

19.369 

17  81  42 

4     4SJ)0 

22  27.7 

?^ 

6  31  58.40 

tl9.8Be;+23  27  4!)..'>-  9.S 

21  5:t.a 

38 

9    9  49.56 

fl!.330 

+  17    8  44 

i-.s.oai  22*1.7  II 

DsyoflheUontl 

.  sui.  ]mb.|itth. 

•th. 

,». 

Mill. 

DftyoftkeUontli.  4tli. 

fltb. 

I4tli. 

IMi. 

aiih. 

auth. 

llor.Parollai 

i'-i 

75 

7:0 
73 

7.1 

<i'.7 
6.9 

6.5 

6.8 

I>!4 

Hor.  Parallax        6.5 

6!l 
6.3 

6.2 

^ 

^ 

6.0 

5;r 

511 

+ 

pTefiiedtoUi 

eboarl 

dUD 

(totdt, 

JlMt 

^ 

11.  In 

^ 

tlul 

north  Jodln* 

Uonaan 

tnere 

"Ing 

>nd>o« 

tl 

idee 

1I» 
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VENUS,  1878. 


GREENWICH  MEAN  TIME. 


SEPTEMBER. 


a 
o 


I 

2 
3 
4 
5 

6 

7 

8 

J) 

10 

11 
12 
13 
14 
15 

IC 
17 
18 
19 
20 

1 21 

122 
23 
24 
25 

26 
27 
28 
20 
30 

31 
32 


Apparent 

Kigbt 
Ascension. 


Var.of 
R.A. 
fori 
Uour. 


Noon. 


Xoon. 


li    m      8     I 
9    9  49.5G 

9  14  45.03 

9  19  39.65 

9  24  33.40 

9  29  26.28 


s 
+19.330 

13.S94 

13.258 

13.922 

13.186 


Apparent 
Declination 


Noon. 


Var.of 
Dec. 
fori 

Hour. 


Noon. 


O         I  II  If 

+17    2  44.5-48.02 


Meridian 
Passage. 


9  34  18.30    12.150 


9  39  9.46' 
9  43  59.77 
9  48  49.23 
9  53  37.87 

9  58  25.67 
10  3  12.66 
10  7  58.87 
10  12  44.31 
10  17  28.99 

10  22  12.93 
10  26  56.15 
10  31  38.67 
10  36  20.52 
10  41    1.72 

10  45  42.26 
10  50  22.24 
10  55    1.62 

10  59  40.45 

11  4  18.76 

11  8  56.58 
11  13  3:).93 
11  18  10.84 
1 1  22  47.34 
11  27  23.46 

11  31  59.25 
11  36  34.74 


19.114 
12.078 
13.044 
13.009 

11.975 
11.941 
11.909 
11.877 
11.845 

11.815 
11.786 
11.758 
11.731 
11.703 

11.678 
11.653 
11.630 
11.607 
11.585 

11.566 
11.547 
11.530 
11.514 
11.496 

11.485 
+11.474 


16  43  17.6 
16  23  22.2 
16  2  58.8 
15  42    8.1 

15  20  50.8 
14  59  7.3 
14  36  58.2 
14  14  24.5 
13  51  26.5 

13  28  5.0 
13  4  20.4 
12  40  13.6 
12  15  45.1 
11  50  55.6 

11  25  45.9 
11  0  16.5 
10  34  28.2 
10  8  21.6 
9  41  57.5 

9  15  16.6 
8  48  19.6 
8  21  7.2 
7  53  40. 1 
7  25  50.1 

6  58  4.8 
6  29  58.1 
6  1  39.6 
5  33  10.0 
5    4  30.1 

4  35  40.7 


49.22 
50.39| 
51.55 
59.67 


h    m 
22  28.7 

22  29.6 

22  30.6 

22  31.5 

22  32.4 


53  77  22  33.3 

54.84  22  34.2 

55.90  22  35.1 

56.92  22  36.0 


57.91 


22  36.8 


58.88  22  37.7 
59.82*  22  38.5 
6O.75'  22  39.3 
61. 64'  22  40.1 
62.49  22  40.9 


63.33  22  41.7 
64.12*  22  42.5 
64.9o|  22  43.2 
65.64'  22  44.0 
66.36  22  44.8 


67.04  22  45.6 

67.70  22  46.3 

68.33  22  47.0 

68.92  22  47.7 

69.49  22  48.4 


70.03 
70.52 
71.00 
71.45 
71.87 

79J34 


+  46  42.4  -79.60 


22  49.1 
22  49.8 
22  50.5 
22  51.1 
22  51.7 

22  52.4 
22  53.0 


Dfty  of  the  Month.     Sd. 


Semidiameter       5.6 
Ilor.  Parallax        5.8 


8tfa. 


5.5 
5.7 


18th. 


5.5 
5.7 


18th. 


// 
5.4 

5.6 


2Sd. 


5.4 
5.5 


28th. 


5.3 
5.5 


OCTOBER. 


g 

o 


1 
2 
3 
4 
5 

6 

7 
8 

• 

9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Kigbt 
Ascension. 


Noon. 


m     a 


Var.of 
IX,  A. 
fori 
Hour. 


Noon. 


8 


11  31  5.0.25+11.485 


Apparent 
Declination. 


Noon, 


II 


11  36  34.74 
11  41  9.97 
1 1  45  44.94 
11  50  19.73 

1 1  54  54.37 

11  59  28.88 

12  4  3.S0 
12  8  37.69 
12  13  12.08 

12  17  46.50 
12  22  21.02 
12  26  55.67 
12  31  30.49 
12  36  5.51 

12  40  40.78 
12  45  16.35 
12  49  52.25 
12  54  28.53 

12  59    5.20 

13  3  42.34 
13  8  19.96 
13  12  58.11 
13  17  36.81 
13  22  16.12 

13  26  56.06 
13  31  36.66 
13  36  17.97 
13  41  0.02 
13  45  42.84 

13  50  26.47 
13  55  10.94 


11.474 
11.4641 
11.4S4 
11.447 

11.441 
11.437 
11.435 
11.433 


+  4  35  40.7 
4  6  42.4 
3  37  36.1 
3  8  22.4 
2  39    1.9 

2    9  35.5 
1  40    3.8 


Var.of 
Dec 
fori 

Hoar. 


Noon. 


It 


Heridian 
Passage. 


-72.24 
72.60 
73.93 
73.22 
73.48 


h    m 
22  52.4 

22  5.3.0 

22  53.7 

22SI.3 

22  54.9 


73.72  22  55.5 
73.91 1  22  56.*2 
1  10  27.6|  74.09!  22  56.8 
I     0  40  47.9!  74.93  22  57.4 
11.434+  0  11    4.6    74.35  22  58.0 


11.436 
11.441 
11.447 
11.454 
11.464 

11.476 
11.489 
11.504 
11.580 
11.538 

11.558 
11.578 
11.601 
11.635 
11.650 

11.678 
11.707 
11.737 
11.768 
11.801 

11.835 
+11.871 


0  18  40.9 

0  48  28.1 

1  18  16.1 

1  48  4.3 

2  17  51.9 

2  47  38.2 

3  17  22.4 

3  47  3.9 

4  16  41.7 

4  46  15.2 

5  15  43.6 

5  45  6.2 

6  14  22.0 

6  43  30.4 

7  12  30.5 

7  41  21.6 

8  10  2.8 

8  38  33.4 

9  6  52.5 
9  34  59.4 


74.43  22  58.7 

74.48  22  59.3 

74.50  23    0.0 

74.50  23    0.6 

74.46  23     1.3 


10    2  53.4 
-10  30  33. 


74.38  23 
74.3o'  23 
74.17  23 
74.011  23 
73.80  23 


73.57   23 
73.30   23 


73.01 
?3.69 


23 
23 


73.33  23 


1.9 
2:6 
3.2 
39 
4.5 

5.2 

5.9 
6.6 
7.3 
8.0 


71.93  23 
71.51 


71.05 


8.7 
23  9.4 
23  10.1 


70.56|  23  10.9 
70.03,  23  11.7 


6-68 


69.47 

.87 


23  12.5 
23  13.4 


Day  of  the  Month.      Sd. 


Semidiameter 
Hur.  Parallax 


5.3 
5.4 


8th. 

ISth. 

18th. 

98d. 

II 

II 

It 

II 

5.2 

52 

5.1 

5.1 

5.4 

54 

5.3 

5.3 

38th. 
5.3 


Note.— North  declinations  are  marked  +,  south  deolinadons — . 
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GREENWICH  MEAN  TIME. 


NOV£MB£R. 


DECEMBER. 


a 
o 

o 

ee 

p 


■I 


1 

2 
3 
4 
5 

6 

7 
8 

d 

10 

11 

J2 

13 

14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 

30 

I 

31 
32 


Apparent 
Asceusion. 


Xwm, 


li    in      8 
13  55  10.94 

13  59  56.27 

14  4  42.50 
14  9  29.()6 
14  14  17.78 


14  19 
14  23 
14  28 
14  33 
14  38 

14  43 
14  48 
14  53 

14  58 

15  3 


Var.  of 
IJ.A. 
fori 
Hour. 


yoon. 


Apparent 
Declination. 


Koon. 


Var.of 
Dec. 
fori 

Hour. 


Xoon. 


6.89 
57.04 
48.22 
40.47 
33.82 

28.29 
23.90 
20.68 
18.64 
17.79 


15  8  18.16 
15  13  19.74 
15  18  22.54 
15  23  26.58 
15  28  31.85 


15  33  38.36 
15  38  46.08 
15  43  55.03 
15  49  5.19 
15  54  16.55    13.909 


15  59  29.11 

16  4  42.83 
16  9  57.70 
16  15  13.68 
16  20  30.78 

16  25  48.95 
16  31    8.16 


+11.871 
11.906 
11.946 
11.966 
12.095 

19.067 
19.111 
19.156 
13.901 
19.946 

19.903 
19.341 
19.391 
19.440 
19.490 

19.540 
19.591 
19.649 
19.604 
19.745 

19.797 


o       /      /t    I        // 

-10  30  33.6-68.87 


10  57  59.1 

11  25    9.3 
11  62    3.3 


12  18  40.2    66.19 


12  44  59.4 

13  11    0.0 

13  36  41.3 

14  2    2.5 

14  27    2.8   69.07 


68.95 
67.60 
66.91 


Meridian 
Pafiaage. 


h    m 
23  13.4 

23  14.2 

23  15.1 

23  15.9 

23  16.8 


19.848 
19.808 
19.949' 


14  51  41.3 

15  15  57.2 

15  39  49.7 

16  3  18.1 
16  26  21.8 

16  48  59.6 

17  11  10.9 
17  32  54.7 

17  54  10.2 

18  14  56.8 

18  35  13.7 

18  55    0.1 

19  14  15.5 


65.43  23  17.7 
64.64  23  18.6 
63.89'  23  19.5 
69.96  23  20.5 
23  21.5 


61.14  23  22.5 
60.19  23  23  5 
59.9o|  23  24.5 
58.17|  23  25.5 
57.19  23  26.6 


56.03 


23  27.7 


54.91  23  28.8 
53.74  23  29.9 
59.55'  2*)  31.0 
51.33  23  32.2 


50.07 
48.79 
47.48 


13.048 
13.006 
13.143 
13.190 
13.935' 

13.979, 
+13.399 


19  32  58.8  46.13 

19  51     9.3  44.75 

20  8  46.3  43.33 
20  25  49.1  41.90 
20  42  16.9  40.43 

20  58    9.1  38.93 

21  13  25.0  37.40 


21  28    4.2   35.86 
-21  42    5.7-34.97 


23  33.4 
23  34.6 
23  35.8 
23  37.0 
23  38.3 

23  39.6 
23  40.8 
23  42.2 
23  43.6 
23  44.9 

23  46.3 
23  47.7 


Day  of  the  Mtmth.     3d. 


Semidiameter 
Hor.  Parallox 


5.1 
5.2 


7th. 

13th. 

17th. 

33d. 

II 

/< 

// 

// 

5.0 

5.0 

5.0 

5.0 

5.2 

5.2 

5.2 

5.2 

37th. 


// 
5.0 

5.2 


g 


Cm 

O 


1 

2 
3 
4 

5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 

29 
30 

31 
32 


Apparent 

llight 
Ascension. 


Noon. 


Var.  of 

TLA. 

fori 

Hour. 


Noon. 


h    m     8 
16  25  48.95 

16  31    8.10 

16  36  28.39 

16  41  49.59 

16  47  11.74 

16  52  34.79 

16  57  58.71 

17  3  23.44 
17  8  48.94 
17  14  15.18 

17  19  42.09 
17  25  9.63 
17  30  37.77 
17  36  6.42 
17  41  35.53 

17  47  5.04 
17  52  34.89 

17  58  5.03 
19    3  35.40 

18  9    5.92 

18  14  36.51 
18  20  7.11 
18  25  37.68 
18  31  8.12 
18  36  38.39 

18  42  8.39 
18  47  38.08 
18  53    7.38 

18  58  36.26 

19  4    4.61 


19    9  32.40 
19  14  59.55+ 


Apparent 
Declination. 


Noon, 


O         / 

-21  28 


II 


5.7 


8 

3.979 

3.393  21  42 

3.363  21  55  29.1 

3.404  22    8  13.7 

3.449  22  20  19.1 


Var.of 

Dec. 

fori 

Hour. 


Noon. 


II 


4.2  -35.86 
34.37 
39.67 
31.04 
99.39 


Meridian 
Passage. 


3.478  22  31  44.6 

3.513  22  42  29.8 

3.547  22  52  34.1 

3.578  23    1  57.2 

3.608  23  10  38.5 

3.634  23  18  37.7 

3.660  23  25  54.1 

3.683  23  32  27.7 


3.704 
3.791 

3.737 
3.750 
3.761 
3.769 
3.773 

3.775 
3.775 
3.771 
3.765 
3.756 

3.74 1 
3.799 
3.719 
3.609 
3.670 

3.645 
3.617 


23  38  18.0 
23  43  24.8 

23  47  47.6 
23  51  26.5 
23  54  21.0 
23  56  31.1 
23  57  56.7 

23  58  37.7 
23  58  34.0 
23  57  45.5 
23  56  12.2 
23  53  54.4 

23  50  51.9 
23  47  5.0 
2:)  42  33.9 
23  37  18.7 
23  31  19.6 

23  24  37.0 
-23  17  11.0 


h    ni 
23  46.3 

23  47.7 

23  49.1 

23  50.5 

23  52.0 


97.73  23  53.4 
96.03|  23  54.9 
94.39  23  56.4 
99.59  23  57.9 
90.85  23  59.4 

19.08 
17.30 
15.51 
13.69 
11.87 

10.04 
8.90 
6.36 
4.50 
9.64 

-0.78 
+  1.08 

9.95 

4,81 

6.67 

8.59 
10.37 
19.99 
14.05 
15.87 

17.68 
+10.48 


0  1.0 

0  2.5 

0  4.1 

0  5.6 

0  7.2 

0  8.7 

0  10.3 

0  11.8 

0  13.4 

0  14.9 
0  16.5 
0  18.0 
0  19.6 
0  21.2 

0  22.8 
0  24.3 
0  25.9 
0  27.5 
0  29.0 

0.30.5 
0  32.0 


Day  of  the  Month.    3d. 


Semidiameter 
Hor.  Parallax 


5.2 


7th. 


// 
5.0 

5.2 


13th. 


5.0 
5.2 


17th. 


5.0 
5iJ 


33d. 

37th. 

83d. 

II 

II 

II 

5.0 

5.0 

5.0 

5.2 

5J2 

5.2 

+  prefixed  t-o  the  hourly  change  of  declination,  indicates  that  north  declinations  are  increasing  and  south  deolina- 
tioms  are  decreaaing;  —  indicates  that  north  declinations  u-e  decreasing  and  south  declinations  inoreaalng. 
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MARS,  1878. 


GREENWICH  MEAN  TIME. 


a 
o 


OS 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


JANUARY. 


Apparent 

Jlight 
Asceusion. 


Koon. 


Var.of 

ILA. 

fori 

Hour. 


Xoon. 


li    m     8 
0  44  59.06 

0  47    6.50 

0  49  14.46 

0  51  22.93 

0  53  31.91 

0  55  41.40 

0  57  51.39 

1  0  1.88 
1  2  12.87 
1    4  24.34 

1  6  36.28 
1  8  48.69 
1  11  1.56 
1  13  14.88 
1  15  28.65 

1  17  42.87 
1  19  57.52 
1  22  12.60 
1  24  28.10 
1  26  54.03 

1  29  0.39 
1  31  17.17 
1  33  34.38 
1  35  52.01 
1  38  10.06 

1  40  28.54 
1  42  47.46 
1  45  6.81 
1  47  26.59 
1  49  46.80 

1  52  7.44 
1  54  28.51 


8 

+5.297 
5.319 
5.341 
5.363 
5.384 

5.406 
5.497 
5.448 
5.468| 
5.488 

5..')07 
5.&/7 
5.546 
5.564 
5.583 

5.601 
5.619 
5.637 
5.655 
5.673 

5.690 
5.708 
5.7S6 
5.743 
5.761 

5.779 
5.797 
5.815 
5.833 
5.851 


Ap^mrent 
Declipatiou. 


Noon. 


Var.of 
Dec. 
fori 

Hour. 


Noon. 


It  I 


// 


4  52.2+37.80 


5 


5  19  45.1| 
5  34  37.6| 

5  49  29.6, 

6  4  21.0 

6  19  11.7; 

6  34    1 .5| 

6  48  50.3 

7  3  37.8| 
7  18  23.8 


7  33    8.3. 

7  47  51.2 

8  2  32.41 
8  17  ll.o' 
8  31  48.6 

8  46  23.3 

9  0  55.6 
9  15  2.'».3; 
9  29  52.5; 
9  44  16.9 

9  58  38.3 
10  12  56.8 
10  27  12.2 
10  41  24.4 

10  55  33.4 

11  9  38.9 
11  23  40.9 
11  37  39.2 

1 1  51  33.8 

12  5  24.7 


Meridian 
Passage. 


37.19 
37.17 
37.15 
37.12 

37.09 
37.05 
37.00 
36.94 
36.88 

36.82 
36.75 
S6.68 
36.59 
36.49 

36.39 
36.S9 
36.18 
36.07 
35.95 

35.83 
35.70 
35.58 
35.45 
35.30 


5.868    12  19  11.6 
+5.886+12  32  54.4 


."IS.OO 
34.85 
34.69 
34.53 

34.36 
+34.19 


m 


0.5 


h 
6 

5  58.7 
5  56.9 
5  55.1 
5  53.3 

5  51.5 
5  49.7 
5  47.9 
5  46.2 
5  44.4 

5  42.7 
5  41.0 
5  39.3 
5  37.5 
5  35.8 

5  34.1 
5  32.4 
5  30.7 
5  29.1 
5  27.4 

5  25.7 
5  24.1 
5  22.4 

5  20.8 
5  19.1 


35.16     5  17.5 


5  15.9 
5  14.3 
5  12.7 
5  11.1 


5 
5 


9.5 
7.9 


Day  of  the  Montli. 


1st. 


Semidiameter 
llor.  Parallax 


4.6 

8.1 


0th. 

nth. 

16th. 

aist. 

4.4 

7.8 

II 

4.3 
7.5 

4:1 
7.2 

II 

3.9 
6.9 

26th. 


3.8 
6.7 


§ 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 

29 
30 

31 
32 


FEBRUARY. 


Apparent 

liight 
Ascension. 


No<m. 


h    m     s 
1  54  28.51 

1  56  50.00 

1  59  11.92 

2  1  34.27 
2    3  57.04 

2  6  20.24 
2  8  43.85 
2  1 1  7.86 
2  13  32.27 
2  15  57.08 

2  18  22.28 
2  20  47.88 
2  23  1.3.88 
2  25  40.27 
2  28    7.04 

2  30  34.19 
2  33  1.73 
2  35  29.64 
2  37  57.93 
2  40  26.61 

2  42  55.67 
2  45  25.10 
2  47  54.92 
2  50  25.12 
2  52  55.71 

2  55  26.68 

2  57  58.04 

3  0  29.79 
3  3  1.91 
3    5  34.42 

3  8  7.31 
3  10  40.57 


V^ar.of 

li.A. 

fori 

Hour. 


Noon. 


B 

+5.886 
5.905 
5.923 
5.940 
5.957 

5.975 
5.992 
6.009 
6.026 
6.043 

6.059 
6.075 
6.091 
6.108 
6.124 

6.139 
6.155 
6.171 
6.187 
6.203 

6.219 
6.235 
6.251 
6.267 
6.283 

6.299 
6.315 
6.331 
6.347 
6.363 

6.379 


Apparent 
Decimation. 


Var.of 
Dec. 
fori 

Hour. 


Noon, 


O         I         II 

+12  32  54.4 

12  46  32.9 

13  0  7.1 
13  13  36.9 
13  27    2.0 

13  40  22.4 

13  53  .37.9 

14  6  48.4 
14  19  53.8 
14  32  53.9 

14  45  48.6 

14  58  37.8 

15  II  21.3 
15  23  59.0 
15  36  30.8 

15  48  56.5 
\Q    1  16.0 

16  13  29.4 
16  25  36.5 
16  37  37.2 

16  49  31.4 

17  1  19.0 
17  12  59.9 
17  24  34.0 
17  36    1.1 

17  47  21.3 

17  58  34.3 

18  9  40.0 
18  20  38.5 
18  31  29.6 

18  42  13.2 


+6.394+18  52  49.2+^.33 


Noon. 


II 
+34.19 

34.09 

33.83 

33.64 

33.44 

33.24 
33.04' 
32.83 
^.61 
32.39 

32.16 
31.99 
31.69 
31.44 
31.19 

30.93 
90.67 
90.« 
90.16 
29.89 

29.02 
99.^ 
29.06 

28.77 
28.48 

28.18 
27.88 
27.58 
27.97 
96.96 

96.05 


Meridian 


:e.  I 


h 

m 

5 

7.9 

5 

6.3 

5 

4.7 

5 

3.2 

5 

1.6 

5  0.1 
58.5 
57.0 
55.4 
53.0 

52.4 

50.9 
49.4 
47.9 
46.4 


44.9 
43.4 
42.0 
40.5 
39.0 

37.6 
36.1 
34.7 
33.2 
31.8 

30.4 
29.0 
27.6 
26.2 
24.8 

23.4, 

22.0  I 


Day  of  the  Month.     0. 


Semidiameter 
Hor.  Parallax 


3.7 
6.4 


5th. 

10th. 

l«th. 

90th. 

II 

II 

»/ 

II 

3.6 

34 

3.3 

3iS 

6J2 

6.0 

5.9 

5.7 

SMl 


5.5 


NoTB.— North  declinations  are  marked  +,  sonth  deolinationa  — ^ 
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1 

.i 

IS. 

fori 
Hour. 

T^^Z' 

Hoor 

S£iS 

1 
1 

"E. 

rnri 
Dour, 

nfSC,^* 

Vat.or 

■B 

Uerldlui 
P».Ke. 

2,»n. 

1^ 

ir»n. 

Kum. 

A-wn. 

Xoca. 

Noon. 

yoou. 

!■ 

3    3    1.91 

44.347 

tlB20'3e 

5  4a7''a7 

h      D. 

4  26.2 

h    m     ■ 
4  84  26  04 

+«.7S6 

+93  51 '  16 

6+l5'!7S 

h    m 
3  45.4 

2 

3    5  34.42 

fl.»3 

18  3129 

6    XM 

4  24.8 

8 

4  27    8.31 

786 

22  57  30 

6     1.1.37 

3  44.2 

3 

3    8    7..1I 

e.iJ9 

18  49  13 

3    XM 

4  23.4 

3 

4  29  60.(31 

g 

776 

23    334 

5    14.95 

3  42.9 

4 

3  10  40.57 

cm 

18  59  40 

3    96.39 

4  23.0 

4 

4  32  a3.55 

8 

■m 

33    928 

3     14.50 

3  41.7 

5 

3  13  14.21 

4.410 

19    3  17 

5    9S.UI 

4  30.6 

5 

4  35  16.53 

8 

795 

23  15  11 

5     14.0! 

3  40.6 

6 

3  15  48.23 

1.4*9 

19  13  37 

9    9S.8S 

4  19.2 

6 

4  37  59.71 

e 

804 

23  90  44 

5    13.6S 

3  39.3 

7 

3  18  99.0) 

«.4«> 

19  33  50 

4    as.3B 

4  17.9 

7 

4  40  43.11 

SI9 

2326    7 

0  ij.ai 

3  38.0 

8 

3  90  57.33 

4.1U 

19  33  54 

8    tO-BI 

4  16.5 

8 

4  43  26.72 

eao 

23  31  19 

1     19.71 

3  36.8 

0 

3  93  32.42 

19  43  50 

9    94.68 

4  15.1 

9 

4  46  10.51 

eie 

23  36  30 

7     19.3. 

3  35.6 

iO 

3  26    T.H6 

6.483 

19  63  38 

7    94.3 

4  13.8 

10 

4  48  54.49 

638 

23  41  11 

7    11.90 

3  34.4 

'„ 

3  38  43.63 

B.«7 

90    3  18 

1     93.(16 

4  13.5 

„ 

4  51  38.64 

B43 

23  45  52 

0    11.45 

3  33.9 

13 

3  31  19.73 

BJl 

20  13  49 

I     S3.B0 

4  11.1 

13 

4  64  22.97 

6 

850 

23  50  91 

7     11.01 

3  33.0 

J3 

3  33  56.17 

aJK 

20  83  11 

5     93.9* 

4    9.8 

13 

4  67    7.46 

6 

857 

23  54  40 

7     10J8 

3  30.8' 

14 

3  36  33.94 

8.Me 

20  3185 

2     9a.B7 

4    8.4 

14 

4  59  52.09 

6 

863 

23  58  48 

9    10.11 

3  99.6 

16 

3  39  10.02 

s.ua 

30  40  30 

2    Bi.SI 

4    7.1 

15 

5    8  36.B6 

6 

888 

94    2  46 

3      9,65 

3  28.4 

Ifi 

3  4)  47.42 

IMS 

20  49  36 

3   ».U 

4    5.8 

16 

5    5  31.77 

s 

874 

34    638 

7      9.90 

3  37.3 

i'^ 

3  44  95.12 

8.578 

20  56  13 

4     fll.77 

4    4.5 

17 

5    8    6.81 

34  10    8 

4      8.75 

3  36.0, 

■18 

3  47    3.15 

B.aeo 

21    6  51 

S     91.3> 

4    3.3 

18 

5  10  51.98 

8 

864 

34  13  33 

8      8.30 

3  34.8; 

19 

3  49  41.47 

B.ein 

21  11190 

S    91.01 

4    1.9 

19 

5  13  37.36 

8 

888 

34  16  47 

8      7.83 

3  33.6! 

90 

3  52  30.09 

2t  33  40 

3    90.63 

t    0.6 

90 

6  16  33.64 

• 

soo 

24  19  50 

2     7.30 

3  83.4] 

31 

3  54  69.M 

B.«e 

91  31  SO 

9    90.94 

3  59.3 

21 

5  19    8.13 

6.896 

34  22  42. 

3    e.u 

3  21.3 

23 

3  57  38.23 

8. MO 

31  39  59 

2    11.85 

3  58.0 

23 

5  91  53.73 

8.909 

94  25  23 

"i     6.47 

3  80.1 

8S 

4    0  17.74 

8.853 

21  47  44 

1     19.45 

3  56.7 

23 

5  94  39.49 

8.008 

94  97  53 

4      8.01 

3  18.9  : 

34 

4    2  57.54 

8.885 

21  55  36 

5    19.06 

3  55.5 

24 

5  97  95.20 

8.910 

94  30  12 

4      S.5S 

3  17.7  ; 

\m 

4    5  37.63 

8.477 

28    359 

4     18.86 

3  54.3 

!» 

5  30  11.07 

8.913 

24  32  30 

3      S.0! 

3  16.6  ; 

96 

4    8  17.99 

8.688 

39  10  22. 

7    ISJM 

3  53.9 

86 

5  39  57.01 

B.916 

34  34  17 

i      4.63 

3  15.4  i 

97 

4  10  58.65 

«.68e 

89  17  36. 

3     17.B6 

3  51.7 

37 

5  35  43.03 

8.919 

94  36  33 

0      4.IT 

3  14.8  1 

98 

4  13  39.59 

6.711 

83  84  40 

1     17.45 

3  50.4 

38 

5  38  29.09 

8.991 

94  37  37 

G      3.70 

3  13.0  1 

99 

4  16  80.80 

6.7ffl 

82  31  34 

1     17.04 

3  49.1 

89 

5  41  15.31 

8.993 

94  39    1 

i      3.94 

3  11.9; 

30 

4  10    9.98 

6.7M 

22  36  18 

3    16.83 

3  47.9 

30 

5  44    1.38 

8.995 

24  40  13 

6      9.78 

3  10.7  I 

31 

4  91  44.03 

8,T45 

24  44  53 

")    18J11 

3  46.6 

31 

5  46  47.59 

8.917 

24  41  14 

9      9.31 

3    9.5 

3!i 

4  24  36.04 

+8,758 

+33  51  16 

6  +15.79 

3  45.4 

33 

5  49  33.83 

+«-«» 

+94  48    6 

0+l.» 

3    8.3 

Day  of  Qie  Month 

M. 

Itli. 

llUi. 

nth. 

nd. 

Mth. 

Day  dT  the  Umlh 

lit. 

Sth. 

lltb. 

Iflth. 

lltt. 

WHh. 

SsmidianieMT 
1  Hor.  Patallai 

1 

6.4 

5.2 

1!7 

5.1 

4.9 

1:8 

4.B 

4.7 

Semidiameler 
[lor.  Parallax 

4.6 

Y6 
4.5 

4.4 

4.3 

117 

4Ji 

^1 
4.2 

thmaandeon 

honrly 

dungsord 
-lDdleBl« 

HllDkUa 
IhatDor 

n,  Indleatea  tiut  north  decUnw 

Uonaan 
and  BOO 

iucnaatnii 
tb  deolluatli 

■udwotli 

d«dlii>. 
ulnc. 
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MARS,  1878. 


GREENWICH  MEAN  TIME. 

MAY. 

JUNE. 

Day  of  Month. 

Apparent 

Bight 
Ascension. 

Var.of 
JLA. 
fori 

Hoar. 

Apparent 
Dechnation. 

Var.of 
Dec. 
fori 

Honr. 

Meridian 
Passage. 

§ 

1 

Apparent 

Ei^ht 
Asceztsion. 

Var.of 

R.A. 

fori 

Hour. 

Apparent 
Deollnation 

Var.of 
Dec. 
.    fori 
Honr. 

1 

Meridian 
Passage. 

Noon, 

Xoon 

27 

Noon, 

Noon. 

If 
+  9.31 

Noon. 

Noon. 

Noon, 

Noon. 

1 

h    m     8 
5  46  47.59 

s 

■M.a 

0     1      II 
+24  41  14.9 

h    m 
3    9.5 

1 

h    ni     B 
7  12  10.74 

+6.801 

0     1     II         If 
+23  41  47.8-11.74 

h    m     , 
2  32.7 

2 

5  49  33.83 

6.S38 

24  42    5.0 

1.85 

3    8.3 

2 

7  14  53.85 

6.799 

23  37    1. 

0    19.16 

3  31.5  , 

3 

5  52  20.09 

6.S98 

24  42  43.9 

1.36 

3    7.2 

3 

7  17  36.76 

6.784 

23  32    4. 

0    19.59 

2  30.3 

4 

5  55    6.35 

6.938 

24  43  11.8 

0.91 

3    6.0 

4 

7  20  19.45 

6.775 

23  26  56. 

7    13.01 

2  29.0  ; 

5 

5  57  52.62 

6.938 

24  43  28.4 

+  0.45 

3    4.8 

5 

7  23    1.92 

6.765 

23  21  39. 

3    13.49 

2  27.8 

1 

6 

6    0  38.87 

6.997 

24  43  33.9 

-0.01 

3    3.6 

6 

7  25  44.16 

6.755 

23  16  11. 

8    13.85 

2  26.5 

7 

6    3  25.09 

6.996 

24  43  28.3 

0.48 

3    2.5 

7 

7  28  26.17 

6  745 

23  10  34. 

3    14.96 

2  25.3 

8 

6    6  11.29 

6.934 

24  43  11.5 

0.94 

3    1.3 

8 

7  31    7.95 

6.735 

23    4  46. 

9    14.67 

2  24.0 

9 

6    8  57.44 

6.933 

24  42  43.6 

].40 

3    0.1 

9 

7  33  49.48 

6.735 

22  58  49. 

6    15.08 

2  22-8  , 

10 

6  11  43.54 

6.930 

24  42    4.6 

1.86 

2  59.0 

10 

7  36  30.77 

.6.714 

22  62  42. 

5    15.49 

2  21.6 

11 

6  14  29.58 

6.917 

24  41  14.6 

9.33 

2  57.8 

11 

7  39  11.81 

6.703 

22  46  25. 

7    15.90 

2  20.3 

12 

6  17  15.56 

6.914 

24  40  13.5 

9.79 

2  56.6 

12 

7  41  52.59 

6.693 

22  39  59. 

2    16.30 

2  19.0 

13 

6  20    1.46 

6.9]  1 

24  39    1.3 

3.35 

2  55.4 

13 

7  44  33.11 

6.683 

22  33  23. 

0    16.70 

2  17.8 

14 

6  22  47.26 

6.907 

24  37  38.0 

3.71 

2  54.3 

14 

7  47  13.37 

6.679 

22  26  37. 

3    17.10 

2  16.5 

15 

6  25  32.98 

6.903 

24  36    3.6 

4.16 

2  53.1 

15 

7  49  53.37 

6.661 

22  19  42. 

1     I7.50I 

2  15^ 

16 

6  28  18.60 

6.899 

24  34  16.6 

4.03 

2  51.9 

16 

7  52  33.10 

6.650 

22  12  37. 

5    17.89 

2  1.3.9 

17 

6  31    4.12 

6.894 

24  32  22.5 

5.07 

2  50.7 

17 

7  55  12.56 

6.6.38 

22    5  23. 

5    18.97 

2  12.6 

18 

6  33  49.53 

6.889 

24  30  15.4 

5.53 

2  49.5 

18 

7  57  51 .75 

6.697 

21  58    0. 

2    18.66 
7    19.05 
0    19.49 

2  11.4 

19 

6  36  34.82 

6.884 

24  27  57.5 

5.98 

2  48.3 

19 

8    0  30.68 

6.616 

21  50  27. 

2  10.1  ■ 

20 

6  39  19.99 

6.879 

24  25  28.7 

6.43 

2  47.2 

20 

8    3    9.33 

6.604 

21  42  46. 

2    8.8 

21 

6  42    5.04 

6.874 

24  22  49.1 

6.88 

2  46.0 

21 

8    5  47.72 

6.593 

21  34  55. 

3    19.80 

2    7.4  1 

22 

6  44  49.95 

6.868 

24  19  58.7 

7.33 

2  44.8 

22 

8    8  25.84 

6.583 

21  26  55. 

6    90.18 

2    6.1  ' 

23 

6  47  34.73 

6.863 

24  16  57.5 

7.78 

2  43.6 

23 

8  1 1    3.69 

6.579 

21  18  46. 

8    90.54 

2    4.8 

24 

6  50  19.37 

6.856 

24  13  45.5 

8.33 

2  42.4 

24 

8  13  41.26 

6.560 

21  10  29. 

2    90.91 

2    3.5  1 

25 

6  53    3.87 

6.850 

24  10  22.9 

8.67 

2  41.2 

25 

8  16  18.56 

6.548 

21    2    2. 

9    91.96 

2    2.2. 

26 

6  55  48.21 

6.844 

24    6  49.5 

9.13 

2  40.0 

26 

8  18  55.59 

6.537 

20  53  27. 

8    91.64 

2    0.9 

27 

6  58  32.39 

6.838 

24    3    5.5 

9.56 

2  38.8 

27 

8  21  32.34 

6.595 

20  44  44. 

1     99.00 

1  59.6 

28 

7    1  16.41 

6.831 

23  59  10.9 

10.00 

2  37.5 

28 

8  24    8.81 

6.513 

20  35  51. 

7    99.36 

1  58.2  j 

29 

7    4    0.26 

6.894 

23  55    5.8 

10.43 

2  30.3 

29 

8  26  45.00 

6.501 

20  26  50. 

8    93.71 

1  56.9' 

30 

7    6  43.94 

6.816 

23  50  50.2 

10.86 

2  35.1 

30 

8  29  20.90 

6.489 

20  17  41. 

5    93.06 

1  55.5 

31 

7    9  27.43 

6.809 

23  46  24.2 

11.30 

2  33.9 

31 

8  31  56.52 

6.477 

20    8  23. 

9    93.40 

1  54.2 

32 

7  12  10.74 

+6.801 

+23  41  47.6 

1 

-11.74 

2  32.7 

32 

8  34  31 .85 

+6.465 

+19  58  58. 

lHi3.74 

1  52.8 

Day  of  the  Month 

.  Ist 

6th. 

II 
2.3 

4.0 

11th. 

It 
2uJ 

4.0 

16th 

II 
2.2 

3.9 

.  3l8t. 

2.2 
3.9 

36th. 

II 
2.2 

3.8 

81st. 

II 
2.1 

3.7 

Da 

y  of  the  Month 

u    6th. 

lOth. 

Iftth. 

90th. 

SMh. 

SOth.' 

Semidiameter 
Hor.  Parallax 

2:3 
4.1 

Se 
He 

midiameter 
»r.  Parallax 

II 
21 

3.7 

2.1 
3.7 

II 
2.1 

3.6 

3.6 

2:0 
3.6 

2:0 
3i> 

1 

Note.— North 

dedin 

ations  are  murk 

ed  +,  aonthdc 

sdmatlo 

ns— k 
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GREENWICH  MEAN  TIME. 


JULY. 


a 

o 

c 

n 


] 

2 
3 
4 
5 

6 

.7 

8 

9 

10 

U 
12 
13 
14 
15 

IG 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
,32 


Apparent 

Slight 
Aacension. 


Noon. 


fa    m     8 
8  31  56.52 

8  34  31.85 

8  37    6.89 

8  39  41.64 

8  42-16.11 

8  44  50.27 
8  47  24.13 
8  49  57.71 
8  52  30.99 
8  55    3.98 

8  57  36.68 

9  0  9.08 
9  2  41.19 
9  5  13.01 
9  7  44.54 

9  10  15.80 
9  12  46.78 
9  15  17.49 
9  17  47.93 
9  20  18.10 

9  22  48.00 
9  25  17.65 
9  27  47.05 
9  30  16.20 
9  32  45.09 

9  35  13.73 
9  37  42.12 
9  40  10.27 
9  42  38.18 
9  45    5.85 

9  47  33.28 
9  50    0.48 


Var.of 
RA. 
fori 
Hoar. 


Noon, 


6 

+6.477 
6.465 
6.4S3 
6.441 
6.439 

6.417 
6*405 
6.399 
6.381 
6.360 

6.356 
6.344 
6.339 
6.390 
6.309 

6.997 
6Ja66 
6.975 
6.964 
6.958 

6.941 
6.S30 
6.990 
6.910 
6.199 

6.188 
6.178 
6.168 
6.158 
6.148 

6.138 
+6.196 


ApiMurent 
Decimation. 

Var.of 
Dec. 
fori 

Honr. 

Noon. 

Noon. 

+20°  8  23!9 

-93.40 

10  58  58.1 

93.74 

19  49  24.2 

94.06 

19  39  42.3 

94.41 

19  29  52.5 

94.74 

19  19  54.8 

95.06 

19    9  49.3 

35.39 

18  59  36.1 

35.70 

18  49  15.3 

96.09 

18  38  47.0 

96.33 

18  28  11.3 

96.64 

18  17  28.3 

96.94 

18    6  38.0 

97.94 

17  55  40.6 

97.54 

17  44  36.1 

97.84 

17  33  24.6 

98.13 

17  22    6.1 

98.41 

17  10  40.8 

98.70 

16  59    8.8 

98.96 

16  47  30.0 

99.96 

16  35  44.5 

99.53 

16  23  52.5 

99.80 

16  11  54.0 

30.07 

15  59  49.1 

30.33 

15  47  38.0 

30.50 

15  35  20.7 

30.84 

15  22  57.2 

31.09 

15  10  27.8 

31.34 

14  57  52.5 

31.59 

14  45  11.3 

31.83 

14  32  24.4 

39.06 

+14  19  31.9 

-39.30 

Meridian 
Passage. 


AUGUST. 


h    m 
54.2 

52.8 

51.5 

50.1 

48.7 

47.4 
46.0 
44.6 
43.3 
41.9 

40.5 
39.1 
37.7 
36.2 
34.8 

33.4 
32.0 
30.5 
29.1 
27.7 

26.2 

24.8 
23.3 
21.9 
20.4 

18.9 
17.5 
16.0 
14.5 
13.0 

11.5 
10.1 


Day  of  the  Month.  6th. 


^emidiameter 
ilor.  Parallax 


2.0 
3.5 


10th. 

16th. 

SOth. 

36th. 

II 

It 

II 

II 

2.0 

2.0 

1.9 

1.9 

3.5 

3.4 

3.4 

3.4 

SOth. 


// 
1.9 

3.4 


o 

p 


1 

2 

3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
20 
30 

31 
32 


Apparent 


'% 


Ught 
AsoeuaioD. 


Noon, 


h  m  8 
9  50  0.48 
9  52  27.44 
9  54  54.17 
9  57  20.67 
9  59  46.94 

10  2  12.99 
10  4  38.82 
10  7  4.44 
10  9  29.86 
10  11  55.06 

10  14  20.06 
10  16  44.87 
10  19  9.50 
10  21  33.94 
10  23  58.21 

10  26  22.31 
10  28  46.25 
10  31  10.04 
10  33  33.67 
10  35  57.16 

10  38  20.51 
10  40  43.74 
10  43  6.83 
10  45  29.79 
10  47  52.64 

10  50  15.38 
10  52  38.00 
10  55  0.52 
10  57  22.95 

10  59  45.28 

11  2  7.52 
11    4  29.67 


Var.  of 

RA. 

fori 

Hour. 


Noon. 


Apparent 
Declination. 


Noon, 


8 

+6.138 
6.118 
6.109 
6.099 
6.090 

6,080 
6.071 
6.063 
6.055 
6.047 

6.038 
6.099 
6.091 
6.014 
6.007 

6.000 
9.994 
5.968 
5.981 
5.975 

5.970 
9.964 
5.959 
5.954 
5.950 

5.944 
5.940 
6.937 
5.933 
5.999 

5.935 
+5.999 


+14  19  31.9 
14  6  33.8 
13  53  30.3 
13  40  21.5 
13  27    7.5 

13  13  48.3 
13  0  24.1 
12  46  55.0 
12  33  21.0 
12  19  42.2 

12  5  58.6 
11  52  10.4 
11  38  17.6 
11  24  20.4 
11  10  18.8 

10  56  12.8 
10  42  2.6 
10  27  48.3 
10  13  29.8 
9  59    7.3 

9  44  40.9 
9  30  10.6 
9  15  36.6 
9    0  59.0 

8  46  17.8 

8  31  33.1 
8  16  45.1 
8  1  53.9 
7  46  59.5 
7  32    2.0 

7  17    1.5 
+  7    1  58.1 


Var.of 
Dec. 
fori 

Honr. 


Noon. 


II 
-39.30 

39.53 

39.75 

39.98 

33.30 

33.41 
33.61 
33.89 
34.09 
34.39 

34.41 
34.60 
34.79 
34.97 
35.16 

35.34 
35.51 
35.68 
35.85 
36.01 

36.17 
36.33 
36.49 
36.64 
36.78 

36.91 
37.05 
37.19 
37.39 
37.45 

37.58 
-37.70 


Meridian 
Pasaage. 


h 

1 

1 

1 

1 

1 


m 
10.1 

8.6 

7.1 

5.6 

4.1 


1  2.6 
1  LI 
0  59.6 
0  58.1 
0  56.5 

0  55.0 
0  53.5 
0  51.9 
0  50.4 
0  48.9 

0  47.3 
0  45.8 
0  44.3 
0  42.7 
0  41.2 

0  39.6 
0  38.1 
0  36.5 
0  34.9 
0  33.4 

0  31.8 
0  30.3 
0'28.7 
0  27.1 
0  25.5 

0  24.0 
0  22.4 


Day  of  the  Month.  4th. 


Semidiameter 
Hor.  Parallax 


// 
1.9 

3.4 


9th. 


// 
1.9 

3.4 


14th. 


1.9 
3.3 


mh. 


// 
1.9 

3.3 


S4th. 


// 
1.9 

3.3 


SfHh. 


II 
1.9 

3.3 


+  prefixed  to  the  honrly  change  of  declination,  indicates  that  nortii  decUnationa  are  increasing  and  sonth  dedina. 
tions  are  decreasing;  ~-  indicates  that  north  declinations  are  decreasing  and  south  declinations  inoreaaing. 
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MARS,  1878. 


GREENWICH  MEAN  TIME, 


S 

o 

«M 

9 
eS 

Q 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
i8 
]9 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


SEPTEMBER. 


Apparent 


ISS 


tight 
AflceusioQ. 


Noon, 


h  m  B 
1 1  4  29.67 

H  6  51.74 

11  9  13.73 

11  11  35.65 

11  13  57.50 

11  16  19.29 
II  18  41.02 
11  21  2.71 
11  23  24.36 
11  25  45.98 

11  28  7.57 
11  30  29.14 
11  32  50.70 
11  35  12.26 
11  37  33.82 

11  39  55.40 
11  42  17.00 
11  44  38.63 
11  47  0.29 
11  49  21.99 

11  51  43.74 
11  54  5.54 
11  56  27.40 

1 1  58  49.32 

12  1  11.31 

12  3  33.38 
12  5  55.54 
12  8  17.78 
12  10  40.10 
12  13    2.52 

12  15  25.05 
12  17  47.68 


Var.  of 
R.A. 
fori 
Hoar. 


Noon. 


B 

+5.923 
5.918 
5.915 
5.913 
5.910 

5.907 
5.905 
5.903 
5.901 
5.900 

5.0VV 
5.898 
5.B98 
5.898 
5.899 

5.900 
5.901 
5.90J 
5.904 
5.906 

5.908 
5.910 
5.913 
5.914 
5.918 

5.931 
5.935 
5.933 
5.933 
5.936 

5.940 
+5.945 


Apparent 
Decliuation 


Noon. 


o 
+7 


Var.of 
Dec. 
fori 

Hour. 


Noon. 


II 


1  58.1-37.70 
6  46  52.0  37.81 
6  31  43.2  37.93 
6  16  31.8  38.03' 
6    1  18.0    38.13 


Meridian 
PaaBage. 


38.33 
38.33 
38.41 
38.50 
38.58 


0  22.4 
0  20.8 
0  19.3 
0  17.7 
0  16.1 

0  14.5 

0  13.0 

0  11.4 

0  9.8 

0  8.2 


38.66  0 

38.74'  0 

38.83*  0 

38.90  0 


5  46  1.7 
5  30  43.1 
5  15  22.2 
4  59  59.1 
4  44  34.0 

4  29  7.0 
4  13  38.1 
3  58  7.3 
3  4^  34.6 
3  27    0.3 

3  1 1  24.4 
2  55  46.9 
2  40  8.0 
2  24  27.7 
2    8  46.2 

1  53  3.6  39.30  23  49.3 
1  37  19.9  39  34  23  47.7 
1  21  35.2   39.37^  23  46.1 


38.97 


(U3 


6.6 
5.0 
3.5 

1.9 

U.3 
58.7 


39.04  23  57.1 
39.10'  23  55.6 
39.16  23  54.0 


39.3J 
39.86 


23  52.4 
23  50.8 


1    5  49.7 
0  50    3.4 


39.40|  23  44.5 
39.43  23  43.0 


0  34  16.5   39.46  23  41.4 


0  18  29.1 
+0  2  41.3 
-0  13    6.9    39.51 

0  28  55.3   39.53 

0  44  43.9   39.53 
-1     0  32.5-39.53 


39.48  23  39.8 
39.50  23  38.3 


2'i  36.7 
23  35.1 

23  33.6 
23  32.0 


Dayof  the  Month.     Sd.    8th 


Semidiameter 
Hor.  Parallax 


1.9 
3.3 


1.9 
3.3 


13th. 


// 
1.9 

3.3 


18th. 


1.9 
3.3 


38d. 


1.9 
3,3 


28th. 


1.9 
3.3 


I 

o 

P 


1 

2 
3 
4 


G 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


OCTOBER. 


Apparent 

Right 
Aacension. 


Noon. 


h    m      8 
12  15  25.05 

12  17  47.68 

12  90  10.43 

12  22  33.30 

12  24  5r>.29 

12  27  19.42 
12  29  42.69 
12  32  6.09' 
12  34  29.64 
12  36  53.38 

12  39  17.29 
12  41  41.39 
12  44  5.66 
12  46  30.13 

12  48  54.80 

12  51  19.69 
12  53  44.79 
12  56  10.12 

12  58  35.69 

13  1    1.50 

13  3  27.54 
13  5  53.84 
13  8  20.40 
13  10  47.22 
13  13  14.30 

13  15  41.66 
13  18  9.29 
13  20  37.21 
13  23  5.41 
13  25  33.90 

13  28  2.68 
13  30  31.75 


Var.of 
RA. 
fori 

Hour. 


Noon. 


B 

+5.940 
5.945 
5.950' 
5.955 
5.961 

5.966 
5.973I 
5.976 
5.965 


5.993 

6.000 

6.007 

6.015 

6.034 

I 

6.033 

6.049 
6.051 
6.060 
6.070 
6.080 

6.091 
6.101 
6.113' 
6.133' 
6.135 

6.146 
6.158 
6.170 
6.181 
6.193 


Apparent 
Declination. 


Nowi, 


Var.of 
Dec. 
fori 

Hour. 


Noon, 


Meridian 
Paaaage. 


0  /      /«  I,    \      u.     xa 
-0  44  43.9-39.53^  23  33.6 

1  0  32.5  39.53  23  32.0 
1  16  21.0  39.51'  23  30.5 
1  32  9.3  3B.5o'  23  26.9 
1  47  57.4  39.49  23  27.3 


2  3  45.1 
2  19  32.4 
2  35  19.2 

2  51    5.3 

3  6  50.6 

3  22  35.2 
3  38  18.9 

3  54    1.6 

4  9  43.3 
4  25  23.8 

4  41    3.0 

4  56  40.8 

5  12  17.2 
5  27  52.1 
5  43  25.2 

5  58  56.5 

6  14  25.9 


39.47  23  25.8 
39.45|  23  24.2 
39.43  23  22.6 
39.40|  23  21.1 
39.37  23  19.6 


39.34^  23  18.0 
39.30  23  16.5 
39.96  23  15.0 
39.91'  23  13.4 
39.16  23  11.9 


39.11 
39.06 

38.91 


23  10.4 


23 
23 
2:^ 


38.84  23 


38.76   23 
38.68*  23 


8.9 
7.4 
58 
4.3 

2.8 
1.3 


6  29  53.3   38.59  22  59.8 
6  45  18.5   38.50*  22  58.3 


0  41.5 


7  16    2.1 
7  31  20.1 

7  46  35.5 

8  1  48.2 
8  16  58.1 


6.906'     6  32    5.0 
+6.919'-  8  47    8.8-37.59!  22  46.6 


38.40  22  56.8 


38.30  22  55.4 
38.19'  22  5:^.9 
38.08*  22  52.4 
37.97,  22  51.0 
37.85'  22  49.5 


97.73  22  48.0 


Day  of  the  Month.      8d. 


Semidiameter 
Hur.  Parallax 


II 
1.9 

3.3 


8th. 

18th. 

18th. 

38d. 

II 

It 

It 

// 

1.9 

1,9 

1.9 

1.9 

3.4 

34 

3.4 

3.4 

28th. 


1/ 
2.0 

3.4 


Note. — ^North  deolinationa  are  marked  +,  south  declinations—^ 


MARS,  1878. 
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GREENWICH  MEAN  TIME. 


NOVEMBER. 


g 


o 


1 

2 
3 
4 
5 

6 

7 

8 

9 

MO 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

M|(ht 
Ascension. 


iVbon. 


h    m      8 
13  30  31.75 

13  33    1.14 

13  35  30.85 

13  38    0.87 

13  40  31.23 

13  43  1.92 
13  45  32.94 
13  48  4.31 
13  50  36.04 
13  53    8.13 

13  55  40.58 

13  58  13.41 

14  0  46.63 
14  3  20.23 
14    5  54.23 

14  8  28.63 
14  11  3.43 
14  13  38.64 
14  16  14.26 
14  18  50.30 

14  21  26.76 
14  24  3.65 
14  26  40.96 
14  29  18.70 
14  31  56.88 

14  34  35.48 
14  37  14.52 
14  .39  54.00 
14  42  3.3.92 
14  45  14.28 

14  47  55.08 
14  50  36.33 


Var.of 

K.A. 

fori 

Hour. 


Noon. 


Apparent 
Declination. 


Noon, 


Var.of 

Dec. 

fori 

Honr. 


Noon» 


s 

+6.919 
6.939 
6.345 
6.958 
6.979 

6.986 
6.300 
6.314 
6.3991 
6.344 

6.360 
6.376 
6.393 
6.409 
6.496 

6.449 
6.450 
6.476 
6.493 
6.510 

6.586 
6.546' 
6.564 
6.58li 
6.599 

6.617 
6.636 
6.654| 
6.673 
6.691 


o       t 

8  47 

9  2 
9  17 
9  32 


I,   I      ft 
8.8  -37.69 


9.3 
6.6 
0.5 
9  46  50.9 


Meridian 
Passage. 


h    m 
22  46.6 

37.45  22  45.2 

22  43.7 


10  1  37.6 
10  16  20.6 
10  30  59.8 

10  45  35.1 

11  0    6.3 

11  14  33.2 
11  28  55.8 
11  43  14.1 

1 1  57  27.9 

12  11  37.0 

12  25  41.4 
12  39  40.9 

12  53  35.4 

13  7  24.7 
13  21    8.8 

13  34  47.4 

13  48  20.5 

14  1  47.9 
14  15  9.5 
14  28  25.2 

14  41  34.8 

14  54  38.1i 

15  7  35.0 
15  20  25.5 
15  33    9.4 


37.31 
37.17 
37.09 

36.87 
36.7] 
36.55 
36.38 


22  42.3 
22  40.8 

22  39.4 
22  38.0 
22  36.6 
22  35.2 


36.90  22  33.8 


36.09 

35.84 

35.66 

35.47 

35.98 
I 

35.08 
34.87 
34.65 
34.43 
34.91 

33.90 
33.76 
33.59 
33.97 
33.09 

39.76 
39.50 
39.93 


31.95   22 
31.68  22 


22  32.4 
22  31.0 
22  29.6 
22  28.2 
22  26.9 

22  25.5 
22  24.2 
22  22.8 
22  21.5 
22  20.1 

22  18.8 
22  17.5 
22  16.2 
22  14.9 
22  13.6 

22  12.3 
22  11.0 
22  9.7 
8.5 
7.2 


6.709    15  45  46.5   31.40  22    6.0 
+6.798-15  58  16.7-31.11  22    4.7 


Day  of  the  Month.     2d. 


Semidiameter 
Hur.  ParaJluz 


2.0 
3.5 


7th. 

12th. 

nth. 

22d. 

n 

/» 

II 

II 

2.0 

2.0 

2.0 

2.0 

3iJ 

3.5 

3.5 

3.6 

27th. 


II 
2.1 

3.6 


DECEMBER. 


o 

eS 
P 


1 

2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
:}2 


Apparent 

Sight 
Ascension. 


Noon. 


h    m     8 
14  47  55.08 

14  50  36.33 

14  53  18.04 

14  56    0.20 

14  58  42.83 

15  1  25.91 
15  4  9.47 
15  6  53.49 
15  9  37.98 
15  12  22.95 

15  15  8.41 
15  17  54.34 
15  20  40.77 
15  23  27.68 
15  26  15.08 

15  29  2.97 
15  31  51.35 
15  34  40.21 
15  37  29.56 
1^  40  19.39 

15  43  9.70 
15  46  0.49 
15  48  51.75 
15  51  43.49 
15  54  35.68 

15  57  28.34 

16  0  21.46 
16  3  15.03 
16  6  9.06 
16  9    3.54 

16  11  58.46 
16  14  53.82 


Var.of 

K.A. 

fori 

Hoar. 


Noon, 


8 

+6.709 
6.798 
6.747 
6.767 
6.786 

6.805 
6.894 
6.844 
6.864 
6.884 

6.905 
6.995 
6.945 
6.965 
6.965 

7.006 
7.096 
7.046 
7.066 
,7.066 

7.106 
7.196 
7.146 
7.166 
7.185 

7.903 
7.999 
7.949 
7.961 
7.980 

7.998 
+7.315 


Apparent 
Declination. 


Noon, 


II 


-15  45  46.5 

15  58  16.7 

16  10  40.0 
16  22  56.3 
16  35    5.4 

16  47    7.0 

16  59    1.0 

17  10  47.4 
17  22  26.2 
17  33  57.2 

17  45  20.3 

17  56  35.3 

18  7  42.0 
18  18  40.3 
18  29  30.1 

18  40  11.3 

18  50  43.7 

19  1  7.2 
19  11  21.6 
19  21  26.8 

19  31  22.7 
19  41    9.1 

19  50  45.9 

20  0  13.0 
20    9  30.2 

20  18  37.6 
20  2t  34.9 
20  36  21.9 
20  44  58.5 

20  53  24.6 

21  1  40.2 
-21    9  45.1 


Var.of 

Dec. 

fori 

Honr. 


Novn. 


II 
-3J.40 

31.11 

30.89 

30.59 

30.91 


Meridian 
Passage. 


h 
22 

22 

22 

22 

22 


m 
6.0 

4.7 

3.4 

2.2 

1.0 


99.90  21  59.8 
99.58  21  58.6 


99.97 
98.95 
98.69 


21  57.4 
21  56.2 
21  55.0 


98.98  21  53.8 

97.94  21  52.7 
97.60  21  51.5 

97.95  21  50.3 
96.80  21  49.2 


96.59  21  48.1 


96.15 
95.77 
95.40 
95.09 


21  46.9 
21  45.8 
21  44.7 
21  43.6 


94.62  21  42.5 

94.93  21  41.4 

93.89  21  40.3 
93.41 


93.00 

99.50 
39.17 
91.74 
91.30 
20.86 

90.49 
-19.97 


21  39.2 
21  38.2 

21  37.1 
21  36.1 
21  35.0 
21  34.0 
21  33.0 

21  31.9 
21  30.9 


Day  of  the  Month. 


2d. 


Semidiameter 
Hor.  Parallax 


II 
2.1 

3.6 


7th. 


II 
2.1 

3.7 


12th. 


2.1 
3.7 


17th. 


2.1 
3.8 


22d. 


II 
2.2 

3.8 


27th. 


II 
22 

3.9 


+  prefixed  to  the  hourly  change  of  declination,  indicates  that  north  declinations  are  increasing  and  sonth  deollna- 
tioos  are  decreasing;  —  indicates  that  north  declinations  are  decreasing  and  sonth  declinations  increasing. 
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JUPITER,  18T8. 


GREENWICH  MEAN  TIME. 


JANUARY. 

FEBRUARY. 

1 

Apparont 

Right. 
Asceusion. 

Var.of 

R.A. 

fori 

Hour. 

Apparent 
Declination. 

Var.of 
Dec. 
fori 

Hoar. 

Meridian 
Passage. 

1 

Apparent 

Bight 
Ascension. 

Var.of 

R.A. 

fori 

Hoar. 

Apparent 
Declination. 

Var.of 
Dec. 
fori 

Hoar. 

Meridian 
Passage. 

Day 

Noon. 

Xoon. 

Noon. 

Noon. 

1 

Noon. 

Noon, 

Noon. 

Noon, 

1 

h    m     8 
19    1  53.74 

8 

+3.511 

O          /          // 

-22  48  17.3 

+3.47 

h    in 
0  17.8 

1 

h    in     B 
19  32  36.52 

s 
+3.403 

-21°  54  50.7 

+5.04 

h    m 
32  43.5 

2 

19    2  54.01 

3.512 

22  46  53.3 

3.53 

0  14.8 

2 

19  33  34.12 

3.396 

21  52  49.5 

5.08*  22  40.5 

3 

19    3  54.29 

3.519 

22  45  27.8 

3.59 

0  11.9 

3 

19  34  31.53 

3.388 

21  50  47.4 

5.11   22  37.G 

4 

19    4  54.57 

3.511 

22  44    0.9, 

3.65 

0    9.0 

4 

19  35  28.75 

3.380 

21  48  44.4 

5.14*  22  34.G 

5 

19    5  54.83 

3.510 

22  42  32.6 

3.71 

0    6.1 

5 

19  36  25.78 

3.373 

21  46  40.7 

5.17 

22  31.6 

6 

19    6  55.07 

3.509 

22  41    2.9 

3.77 

0    3.1 

6 

19  37  22.61 

3.364 

21  44  36.2 

5.30 

22  28.6 

7 

19    7  55.30 

3.508 

22  39  31.8 

3.89  23  54.4 

7 

19  38  19.23 

3.355 

21  42  31.0 

5.33 

22  25.6 

8 

19    8  55.50 

3.507 

22  37  59.4 

8 

19  39  15.63 

3.346 

21  40  25.1 

5.36*  22  22.6 

9 

19    9  55.67 

3.506 

22  36  25.6 

3.94  33  .51.4 

9 

19  40  11.81 

3.337 

21  38  18.5 

5.391  22  19.6 

10 

19  10  55.80 

3.504 

22  34  50.5 

4.00 

23  48.5 

10 

19  41    7.77 

8.337 

21  36  11.2 

5.33 

22  16.6 

11 

19  11  55.88 

3.503 

22  33  14.0 

4.06 

23  45.6 

11 

19  42    3.49 

3.317 

21  34    3.4 

5.35 

22  13.6 

12 

19  12  55.91 

3.500 

22  31  36.il 

4.11 

23  42.7 

12 

19  42  58.97 

3.307 

21  31  54.9 

5.37 

22  10.6 

;i3 

19  13  55.88 

3.497 

22  29  57.1 

4.16 

23  39.7 

13 

19  43  54.21 

3.396 

21  29  45.8 

5.39'  22    7.5 

14 

19  14  55.77 

3.494 

22  28  16.8 

4.31 

23  36.8 

14 

19  44  49.20 

3.365 

21  27  30.2 

5.41 

22    4.5 

15 

19  15  56.59 

3.491 

22  26  35.2 

4.36 

23  33.8 

15 

19  45  43.94 

3.374 

21  25  26.1 

5.43 

22    1.5 

in 

19  16  55.34 

3.488 

22  24  52.3 

4.31 

23  30.9 

16 

19  46  38.44 

3.963 

21  23  15.5 

5.45 

21  58.5 

17 

19  17  55.01 

3.485 

22  23    8.1 

4.36 

23  27.9 

17 

19  47  32.67 

3.353 

21  21    4.5 

5.47 

21  55.5 

18 

19  18  54.59 

3.481 

22  21  22.8 

1.41 

23  25.0 

18 

19  48  26.63 

8.341 

21  18  53.1 

5.48|  21  52.5 

19 

19  19  54.08 

3.477 

22  19  36.3 

4.46  23  22.0  1 

19 

19  49  20.32 

3.399 

21  16  41.3 

5.50^  21  49.4  . 

20 

19  20  53.47 

3.473 

22  17  48.6 

4.51 

23  19.1 

20 

19  50  13.72 

3.317 

21  14  29.2 

5.53 

21  46.4 

21 

19  21  52.76 

8.469 

22  15  59.7 

4.56 

23  16.1 

21 

19  51    6.84 

8.305 

21  12  16.7 

5.53 

21  43.4 

22 

19  22  51.94 

3.464 

22  14    9.7 

4.60J  23  13.2 

22 

19  51  59.67 

3.193 

21  10    3.9 

5.C4 

21  40.3 

23 

19  23  51.00 

3.459 

22  12  18.6 

4.65  23  10.2 

23 

19  52  52.20 

3.181 

21     7  50.8 

5.55 

21  37.3 

24 

19  24  49.95 

3.454 

22  10  26.4 

4.7o[  23    7.3 

24 

19  53  44.44 

3.168 

21    5  37.5 

5.56 

21  34.2 

25 

19  25  48.78 

8.448 

22    8  33.1 

4.75 

23    4.3 

25 

19  54  36.37 

3.155 

21    3  24.1 

5.57 

21  31.1 

,26 

19  26  47.47 

3.443 

22    6  38.7 

4.80 

23    1.4 

20 

19  65  27.99 

8.143 

21    1  10.5 

5.57 

21  28.0 

!27 

19  27  46.03 

3.436 

22    4  43.2 

4.84  22  58.4 

27 

19  56  19.28 

3.139 

20  58  56.8 

5.58  21  24.9  i 

28 

19  28  44.44 

3.430 

22    2  46.7 

4.88  22  55.4 

28 

19  57  10.24 

8.110 

20  56  43.0 

5.58 

21  21.8 

29 

19  29  42.70 

3.434 

22    0  49.1 

4.93  22  52.4 

29 

19  58    0.87 

3.103 

20  54  29.2 

6.57 

21  18.7 

30 

1 

19  30  40.80 

3.417 

21  58  50.6 

4.96 

22  49.5 

30 

19  58  51J6 

3.087 

20  52  15.5 

5.57 

21  15.6 

31 

19  31  38.74 

3410 

21  56  51.1 

5.00 

22  46.5 

31 

19  59  41.10 

3.073 

20  50    1.8 

5.57 

21  12.5 

3i 

19  32  36.52 

+3.403 

-21  54  50.7 

+5.04  02  43.5  1 

32 

20    0  30.69 

+«.057 

-20  47  48.2 

+5.56 

21    9.4 

Day  of  the  Monti 

1. 

let. 

nth. 

8l8t. 

81st. 

Day  of  the  Mont 

h. 

1st. 

nth. 

Slst. 

Slst 

Polar  Semidiai 
Horizontal  Par 

neter 
alias 

1^:3 

1.4 

15:3 
1.4 

45.4 
1.4 

15^ 
1.5 

Polar  Semidiar 
Horizontal  Par 

neter 
all  ax 

15:5 
1.5 

15J 
1.5 

15.9 
1.5 

162 
1.5 

1 

NoTS.— North 

declinations  are  marked  +,  south  dc 

tclinatio 

n8>-k 
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GREENWICH  MEAN  TIME. 

MARCH. 

APRIL. 

• 

a 

o 

5 

Apparent 

Kight 
Aeoenaion. 

Var.of 

R.A. 

fori 

Hoar. 

Apparent 
Docliuation. 

Var.of 
Dec. 
fori 

Hoar. 

Meridian 
Passage. 

• 

1 

es 

Q 

Apparent 

Right 
Ascension. 

Var.of 
K.A. 
fori 

Hour. 

Apparent 
Declination. 

Var.of 
Dec. 
fori 

Hour. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Ntyon. 

Noon. 

Noofi. 

1 

h     m     a 
19  58    0.87 

8 

+9.109 

-20  54'  29'.'2 

+5.57 

h    m 
21  18.7 

1 

h    m     s 
20  20  51  11 

+1.541 

0      /     // 
-19  48  51.4 

II 
+4.75 

h    m 
19  39.3 

3 

19  58  51.16 

9.067 

20  52  15.5 

5.57^21    15.0 

2 

20  21  27.83 

1.519 

19  46  58.3 

4.69   19  36.0 

3 

19  59  41.10 

9.0>2 

20  50    1.8 

.'i.57l  21  12.5 

3 

20  22    4.02 

1.490 

19  45    6.6 

4.63  19  32.6 

4 

20    0  30.69 

9.057 

20  47  48.2 

6.56!  21     9.4 

4 

20  22  39.67 

1.473 

19  43  16.3 

4.57 

19  29.3 

5 

20    1  19.91 

9.049 

20  45  34.7 

5.56 

21    6.3 

5 

20  23  14.76 

1.43(1 

19  41  27.4 

4.51 

19  25.9 

6 

20    2    8.77 

9.097 

20  43  21.4 

5.55 

21    3.1 

6 

20  23  49.30 

1.427 

19  39  40.1 

4.45 

19  22.5 

;  7 

20    2  57.25 

9.011 

20  41    8.4 

5.54   21     0.0 

7 

20  24  23.27 

1.404 

19  37  54.3 

4.38 

19  19.1 

•   8 

20    3  45.35 

1.995 

20  38  55.7 

6.53j  20  66.8 

8 

20  24  56.67 

1.380 

19  36  10.2 

4.31 

19  15.7 

9 

20    4  33.06 

1.979 

20  36  43.2 

5.59  20  53.7 

1 

9 

20  25  29.49 

1.356 

19  34  27.7 

4.94  19  12.3   1 

10 

20    5  20.37 

1.963 

20  34  31.0 

5.50 

20  50.5 

10 

20  26    1.74 

1.339 

19  32  46.8 

4.17 

19    6.9 

11 

20    6    7.29 

1.947 

20  32  19.2 

5.48 

20  47.4 

11 

20  26  33.41 

1.307 

19  31    7.6 

4.10 

19    5.5 

12 

20    6  53.81 

1.990 

20  30    7.9 

5.46  20  44.2 

12 

20  27    4.48 

1.982 

19  29  30.2 

4.03 

19    2.1 

13 

20    7  39.92 

1.913 

20  27  57.1 

5.44  20  41.0 

13 

20  27  34.96 

1.957 

19  27  54.6 

3.96 

18  58.7 

14 

20    8  25.62 

1.896 

20  25  46.7 

5.49  20  37.8 

14 

20  28    4.84 

1.939 

19  26  20.7 

3.88 

18  55.3 

15 

20    9  10.90 

1.878 

20  23  36.9 

5.39 

20  34.6 

15 

20  28  34.11 

1.907 

19  24  48.7 

3.80 

18  51.8 

16 

20    9  55.76 

1.860 

20  21  27.7 

5.36 

20  31.4 

16 

20  29    2.77 

1.181 

19  23  18.6 

3.79 

18  48.4 

17 

20  10  40.19 

1.849 

20  19  19.1 

5.33  20  28.2  1 

17 

20  29  30.81 

1.155 

19  21  50.5 

3.64    18  45.0 

18 

20  11  24.19 

1.894 

20  17  11.1 

5.30 

20  25.0 

18 

20  29  58.23 

1.129 

19  20  24.3 

3.56    18  41.5 

19 

20  12    7.74 

1.806 

20  15    3.9 

5.97 

20  21.8 

19 

20  30  25.02 

1.103 

19  19    0.0 

3.47 

18  38.0 

20 

20  12  50.85 

1.787 

20  12  57.4 

5.94 

20  18.6 

20 

20  30  51.18 

1.077 

19  17  37.9 

3.38 

18  34.5 

21 

20  13  33.51 

1.768 

20  10  51.6 

5.91 

20  15.4 

21 

20  31  16.70 

1.050 

19  16  17.9 

3.99 

18  31.0 

22 

20  14  15.71 

1.749 

20    8  40.0 

5.18  20  12.1 

22 

20  31  41.58 

1.093 

19  14  59.9 

3.90 

18  27.4 

23 

20  14  57.45 

1.799 

20    6  42.5 

5.14  20    8.9 

23 

20  32    5.80 

0.996 

19  13  44.1 

3.10  18  23.8 

24 

20  15  38.71 

1.709 

20    4  39.3 

6.10  20    5.6 

24 

20  32  29.36 

0.968 

19  12  30.6 

3.01   18  20.3 

25 

20  16  19.50 

1.689 

20    2  37.1 

5.07  20    2.4 

25 

20  32  52.25 

0.940 

19  11  19.3 

9.99 

18  10.7 

26 

20  16  59.81 

1.669 

20    0  35.8 

5.03 

19  59.1 

26 

20  33  14.47 

0.919 

19  10  10.3 

9.89 

18  13.1 

27 

20  17  39.03 

1.648 

19  58  35.0 

4.99   19  55.8 

27 

20  33  36.01 

0.883 

19    9    3.7 

2.72'  18    9.5"! 

28 

20  18  18.96 

1.697 

19  56  36.5 

4.95  19  52.5 

28 

20  33  56.87 

0.854 

19    7  59.5 

9.09  18    5.9 

29 

20  18  57.78 

1.606 

19  54  38.5 

4.90^  19  49.2 

29 

20  34  17.03 

0.896 

19    6  57.7 

9.59  18    2.3  ; 

30 

20  19  36.08 

l.JW.') 

19  52  41.G 

4.85 

19  45.9 

30 

f^O  34  36.49 

0.796 

19    5  58.3 

9.-« 

17  58.7 

31 

20  20  13.86 

1.563 

19  50  45.9 

4.80 

19  42.6 

31 

20  34  55.25 

0.767 

19    5    1.4 

9.39 

17  55.1 

32 

20  20  51.11 

+1.541 

-19  48  51.4 

+4.75;  19  39.3  1 

32 

20  35  13.31 

+0.737 

-19    4    7.1 

+9.29   17  51.5  ' 

Day  ot  the  Moiit 

1 

h. 

1st 

11th. 

2l8t. 

81st. 

Day  of  the  Mont 

h. 

1st. 

11th. 

9l8t. 

Slst. 

Polar  Semidiai 
Horizontal  Par 

neter 
allax 

16.1 
1.5 

16.5 
1.6 

// 
16.9 

1.6 

17.3 
1.6 

Polar  Semidiai 
Horizontal  Par 

neter 
allax 

17.4 
1.6 

17:9 
1.7 

ISA 
1.7 

19.0 
1.8 

+  prefixed  to  tlu 
tiooB  are  deer 

5  lionrly 
easing; 

change  of  declination,  indicates  (hat  north  declinai 
—  indicatea  that  north  declinations  are  decreasing 

tions  an 
andsoo 

)  increasing  and  south  deoUna« 
Lth  deoUjoations  inoreaoing. 
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GREENWICH  MEAN  TIME. 

1 

MAY. 

JUNE. 

1 

Day  of  Month. 

Apparent 

RiRht 
Ascension. 

Var.of 

RA. 

fori 

Honr. 

Apnttrent 
Declination. 

Var.of 
Dec. 
fori 

Hour. 

Meridian 
Passage. 

• 

g 
5 

Apparent 

KiRht 
Ascension. 

Var.of 

RA. 

fori 

Hour. 

Apparent 
Declination. 

Var.of 

Dec. 

fori 

Hour. 

1 

Meridian 
Passage.  > 

Noon. 

Noon. 

Noon. 

Noon. 

II 
+9.39 

Noon. 

Noon. 

Noon, 

Noon. 

1 

h    in     s 
20  34  55.25 

s 
+0.767 

O        1         II 

-19    5    1.4 

h    m 
17  55.1 

1 

h    m     8 
20  38  28.21 

s 
-0.919 

0     1     II 
-18  58  19.9 

II 
-1.39 

h    m 
15  56.5  . 

2 

20  35  13.31 

0.737 

19    4    7.1 

9.29 

17  51.5 

2 

20  38  22.76 

0.944 

18  58  53.2 

1.44  15  52.5 

3 

20  35  30.65 

0.707 

19    3  15.3 

9.11 

17  47.9 

3 

20  38  16.53 

0.976 

18  59  29.4 

1.56  15  48.5 

4 

20  35  47.28 

0.67? 

19    2  26.1 

9.00 

17  44.2 

4 

20  38    9.52 

0.308 

19    0    8.4 

1.68  15  44.5 , 

5 

20  36    3.19 

0.647 

19    1  39.5 

1.89 

17  40.5 

5 

20.38    1.75 

0.340 

19    0  50.2 

1.80 

15.40.4 

6 

20  36  18.38 

0.617 

19    0  55.5 

1.78 

17  36.8 

6 

20  37  53.22 

0.373 

19    1  34.8 

1.99 

15  36.3 

7 

20  36  32.83 

0.587 

19    0  14.3 

1.67 

17  33.1 

7 

20  37  43.93 

0.403 

19    2  22.2 

9.04,  15  32.2  , 

8 

20  36  46.55 

0.&56 

18  59  35.7 

1.56 

17  29.4 

8 

20  37  33.88 

0.434 

19    3  12.4 

S.15   15  28.1 

9 

20  36  59.53 

b.S85 

18  58  59.8 

1.45 

17  25.6 

9 

20  37  23.08 

0.465 

19    4    5.3 

9.96  15  24.0 

10 

20  37  11.76 

0.494 

18  58  26.7 

1.33 

17  21.9 

10 

20  37  11.55 

0.406 

19    5    0.8 

9.37 

15  19.8 

11 

20  37  23.25 

0.463 

18  57  56.3 

1.91 

17  18.1 

11 

20  36  59.28 

0.597 

19    5  59.0 

9.48 

15  15.7  i 

12 

20  37  33.99 

0.433 

18  57  28.7 

1.10 

17  14.3 

12 

20  36  46.27 

0.557 

19    6  59.8 

9^'  15  11.5 

13 

20  37  43.98 

0.401 

18  57    3.9 

0.98 

17  10.5 

13 

20  36  32.54 

0.587 

19    8    3.2 

2.70    15    7.3' 

14 

20  37  53.22 

0.370 

18  56  41.9 

0.86 

17    6.7 

14 

20  36  18.10 

0.617 

19    9    9.2 

9.80   15    3.1 

15 

20  38    1.71 

0.339 

18  56  22.7 

0.74 

17    2.9 

15 

20  36    2.95 

0.646 

19  10  17.6 

• 

9.90 

14  58.9 

16 

20  38    9.45 

0.307 

18  56    6.3 

0.69 

16  59.1 

16 

20  35  47.10 

0.675 

19  11  28.5 

3.00 

14  54.7 

17 

20  38  16.43 

0.975 

18  55  52.8 

0.50 

16  55.3 

17 

20  35  30.56 

0.704 

19  12  41.7 

3.10  14  50.5 

18 

20  38  22.65 

0.943 

18  55  42.1 

0.38 

16  51.5 

18 

20  35  13.33 

0.739 

19  13  57.4 

3.90  14  46.3 

19 

20  .38  28.10 

0.311 

18  55  34.3 

0.26 

16  47.7 

19 

20  34  55.42 

0.760 

19  15  15.4 

3.»  14  42.0 

20 

20  38  32.78 

0.170 

18  55  29.4 

0.14 

16  43.8 

20 

20  34  36.83 

0.786 

19  16  35.6 

3.39 

14  37.8 

1 

21 

20  38  36.69 

0.147 

18  55  27.4 

+0.09 

16  39.9 

21 

20  34  17.58 

0.815 

19  17  58.0 

3.48 

14  33.5 

22 

20  38  39.82 

0.115 

18  55  28.3 

-0.10 

16  36.0 

22 

20  33  57.68 

0.849 

19  19  22.6 

3.57 

14  29.2 

23 

20  38  42.18 

0.063 

18  55  32.1 

0.93 

16  32.1 

23 

20  33  37.14 

0.868 

19  20  49.2 

3.66   14  24.9 

24 

20  38  43.76 

0.050 

18  55  38.8 

0.35 

16  28.2 

24 

20  33  15.96 

0.804 

19  22  17.9 

3.74  14  20.6 

1                1 

25 

20  38  44.56 

+0.017 

18  55  48.6 

0.47 

16  24.3 

25 

20  32  54.17 

0.990 

19  23  48.7 

3.82 

14  16.3 ; 

.26 

20  38  44.58 

-0.016 

18  56    1.3 

0.60 

16  20.4 

26 

20  32  31.78 

0.045 

19  25  21.4 

3.90 

14  12.0  1 

27 

20  38  43.81 

0.049 

18  56  17.0 

0.79 

iQ  16.5 

27 

20  32    8.80 

0.969 

19  26  55.9 

3.98 

14    7.7 

:28 

20  38  42.26 

0.0« 

18  56  35.7 

0.84 

16  12.5 

28 

20  31  45.24 

0.993 

19  28  32.2 

4.05 

14   3.4 

29 

20  38  39.92 

0.115 

18  56  57.4 

0.96 

16    8.5 

29 

20  31  21.10 

1.017 

19  30  10.3 

4.19 

13  59.1 

30 

20  38  36.79 

0.147 

18  57  22.0 

1.08 

16    4.5 

30 

20  30  56.41 

1.040 

19  31  50.1 

419 

13  54.7  1 

31 

20  38  32.89 

0.179 

18  57  49.5 

1.90 

16    0.5 

31 

20  30  31.20 

1.069 

19  33  31.4 

4.95 

13  50.3 

32 1 

20  38  28.21 

-0.212 

-18  58  19.9 

-1.39  15  56.5 

32 

20  30    5.48 

-1.083 

-19  35  14.2 

-4.31 

13  46.0 

Day  of  the  Hont 

h. 

1st. 

11th. 

91st. 

Slst 

DayoftheMo^tl 

1. 

Ist. 

nth. 

91st. 

! 
list 

1 

Polar  SemidiaD 
Horizontal  Par 

neter 
allaz 

19:0 
1.8 

19:6 
1.8 

20'.3 
1.9 

20:9 
2.0 

Polar  Semidiai 
Horizontal  Pai 

neter 
allax 

20.9 
2.0 

21:5 
2.0 

2U 
2.1 

22!5 
2.1 

Note.— North  declinations  are  marked  +,  south  dt 

)cIinatio 

ns-^k 
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GREENWICH  MEAN  TIME. 

JULY. 

AUGUST. 

Day  of  Month. 

Apparent 

Right 
Aaoeneiou. 

Var.of 
RA. 
fori 
Hoar. 

Apparent 
Declination. 

Var.of 
Dec. 
fori 

Hour. 

Meridian 
Passage. 

• 

1 

1 

Apparent 

Bight 
Ascension. 

Var.of 

RA. 

fori 

Hour. 

Apparent 
Declination. 

Var.of 
Dec. 
fori 

Hour. 

Noon. 

Meridian 
Passage. 

Koon. 

Abon. 

Xoon. 

yoon. 

Neon. 

Noon. 

Noon, 

1 

h    m     8 
20  30  31.20 

-i.oea 

-19°  33  31.4 

-4.95 

h    m 
13  50.3 

1 

h    m     s 
20  14  51.25 

s 
-1.393 

-20  31'  lo'.V 

II 
-  4.50 

h    m 
11  33.0 

2 

20  30    5.48 

1.063 

19  35  14.2 

4.31 

13  46.0 

2 

20  14  19.59 

1.316 

20  32  58.2 

4.45 

11  28.5 

3 

20  29  39.26 

1.103 

19  .36  58.3 

4.37 

13  41.6 

3 

20  13  48.11 

1.308 

20  34  44.6 

4.40 

11  24.0 

4 

20  29  12.57 

1.129 

19  38  43.7 

4.49 

13  37.2 

4 

20  13  16.83 

1.999 

20  36  29.8 

4.35 

11  19.6 

5 

20  28  45.42 

1.141 

19  40  30.4 

4.47 

13  32.8 

5 

20  12  45.76 

1.969 

20  38  13.8 

4.30 

11  15.2 

6 

30  28  17.82 

1.190 

19  42  18.2 

4.59 

13  28.4 

6 

20  12  14.93 

1.979 

20  39  56.4 

4.95 

11  10.7 

7 

20  27  49.80 

1.176 

19  44    7.1 

4.56 

13  24.0 

7 

20  11  44.38 

1.968 

20  41  37.6 

4.19 

11    6.3 

8 

20  27  21.37 

1.199 

19  45  56.9 

4.60 

13  19.6 

8 

20  11  14.12 

1.956 

20  43  17.4 

4.13 

11    1.9 

9 

20  26  52.56 

1.907 

19  47  47.6 

4.63 

13  15.2 

9 

20  10  44.16 

1.943 

20  44  55.7 

4.07 

10  57.5 

10 

20  26  23.39 

1.999 

19  49  39.1 

4.66 

13  10.8 

10 

20  10  14.54 

1.998 

20  46  32.4 

4.00 

10  53.0 

11 

20  25  53.86 

1.936 

19  51  31.3 

4.69 

13    6.4 

11 

20    9  45.26 

1.919 

20  48    7.4 

3.93 

10  48.6 

12 

20  25  24.01 

1.95P 

19  53  24.1 

4.71 

13    2.0 

12 

20    9  16.36 

1.196 

20  49  40.9 

3.86 

10  44.1 

13 

20  24  53.85 

1JM3 

19  55  17.5 

4.73 

12  57.6 

13 

20    8  47.84 

1.179 

20  51  12.7 

3.79 

10  39.7 

14 

20  24  23.41 

1.975 

19  57  11.4 

4.75 

12  53.2 

14 

20    8  19.73 

1.169 

20  52  42.8 

3.79 

10  35.3 

15 

20  23  52.69 

1.985 

• 

19  59    5.6 

4.77 

12  48.7 

15 

20    7  52.05 

1.144 

20  54  11.0 

3.64 

10  30.9 

16 

20  23  21.74 

1.994 

20    1    0.2 

4.78 

12  44.3 

16 

20    7  24.82 

1.195 

20  55  37.4 

3.56 

10  26.5 

17 

20  22  50.57 

1.309 

20    2  55.0 

4.79 

12  39.9 

17 

20    6  58.06 

1.106 

20  57    2.0 

3.48 

10  22.1 

18 

20  22  19.19 

1.310 

20    4  49.9 

4.80 

12  35.4 

18 

20    6  31.77 

1.064 

20  58  24.7 

3.40 

10  17.7 

19 

20  21  47.63 

1.317 

20    6  45.0 

4.80 

12  30.9 

19 

^    6    5.99 

1.063 

20  59  45.6 

3.39 

10  13.3 

20 

20  21  15.91 

1.394 

20    8  40.1 

4.80 

12  26.4 

20 

20    5  40.73 

1.041 

21    1    4.4 

3.94 

10    9.0 

21 

20  20  44.05 

1.330 

20  10  35.1 

4.79 

12  22.0 

21 

20    5  16.01 

1.018 

21    2  21.1 

3.15 

10    4.7 

22 

20  20  12.08 

1.334 

20  12  30.0 

4.78 

12  17.5 

22 

20    4  51.84 

0.995 

21    3  35.8 

3.07 

10    0.4 

23 

20  19  40.02 

1.337 

20  14  24.5 

4.76 

12  13.0 

23 

20    4  28.24 

0.971 

21    4  48.5 

9.98 

9  56.1 

\m 

20  19    7.89 

1.330 

20  16  18.7 

4.74 

12    8.6 

24 

20    4    5.22 

0.946 

21    5  59.1 

9.89 

9  51.8 

25 

20  18  35.71 

1.341 

20  18  12.5 

4.79 

12    4.1 

25 

20    3  42.81 

0.990 

21    7    7.6 

9.80 

9  47.5 

26 

20  18    3.51 

1.349 

20  20    5.8 

4.70 

11  59.7 

26 

20    3  21.03 

0.8D4 

21    8  13.8 

9.71 

9  43.2 

27 

20  17  31.32 

1.341 

20  21  58.5 

4.68 

11  55.2 

27 

20    2  59.88 

0.867 

21    9  17.9 

9.09 

9  38.9 

28 

20  16  59.16 

1.339 

20  23  50.6 

4.65 

11  50.8 

28 

20    2  39.39 

0.840 

21  10  19.8 

9.53 

9  34.6 

29 

20  16  27.05 

1.336 

20  25  42.0 

4.69 

1 1  46.3 

29 

20    2  19.56 

0.819 

21  11  19.5 

9.44 

9  30.4 

30 

20  15  55.01 

1.339 

20  27  32.5 

4.58 

11  41.9 

30 

20    2    0.41 

0.783 

21  12  16.9 

9.35 

9  26.1 

3t 

20  15  23.07 

1.398 

20  29  22.1 

4.54 

11  37.4 

31 

20    1  41.95 

0.754 

21  13  12.0 

9.95 

9  21.9 

32 

20  14  51.25 

-1.393 

-20  31  10.7  -4.50 

n  33.0 

32 

20    1  24.20 

-0.795 

-21  14    4.7 

-9.15 

9  17.7 

Day  of  the  Month. 

1st. 

nth. 

Slst. 

tlst. 

Day  of  the  Monti 

L 

1st 

11th. 

31st. 

Slst. 

Polar  Semidiameter 
Horizontal  Parallax 

22:5 
2.1 

22.8 
2.1 

23X) 
2.2 

23.0 
2.2 

Polar  Semidiai 
Horizontal  Pai 

meter 
allax 

23:0 
2.2 

22.8 
2.1 

2ii:4 

2.1 

2<i!o 

2.1 

-f  prefixed  to  the  hourly 
tkma  are  decreasing; 

change  of  declination,  indicates  that  north  declinal 
—  indicates  that  north  declinations  are  decreasing 

^ionsare 
and  son 

» increasing  an 
ith  deoUnaUon 

d  south  deolina- 
sinoreasing. 
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GREENWICH  MEAN  TIME. 

I 

SEPTEMBER. 

m 

OCTOBER. 

Day  of  Month. 

Apparent 

Right 
AfioensioD. 

Vnr.of 
It  A. 
fori 
Hour. 

Aoon. 

Apparent 
Decimation 

Var.of 
Dec. 
fori 

Hour. 

Meridian 
Paxsage. 

• 

id 

■•J 

1 

o 

Apparent 

Bight 
Aioension. 

Var.of 
It  A. 
fori 

Hour. 

Apparent 
Declination. 

Var.of 
Dec. 
fori 

Hour. 

Meridian' 
Passage. 

1 

Noon, 

Noon. 

Noon. 

Noon. 

Noon, 

Noon. 

A^oon. 

1 

h    m     8 
20    1  24.20 

8 
-0.725 

O         1         1$ 

-21  14    4.7 

II 
-2.J5 

li    m 
9  17.7 

1 

h    m     8 
19  58  33.35 

8 

+0.273 

O         1         II 

-21  22    9.7 

II 
+4>.81 

h    m   1 

7  17.0 

2 

20    1    7.16 

0.(»5 

21  14  55.1 

2.05 

9  13.5 

2 

19  58  40.29 

0.306 

21  21  49.0 

0.91 

7  13.2 

3 

20    0  50.84 

0.665 

21  15  43.2 

1.95 

9    9.3 

3 

19  58  48.05 

0.S40 

21  21  25.9 

l.OOi     7    9.4 

4 

20    0  35.26 

0.634 

21  16  29.0 

1.85 

9    5.1 

4 

19  58  56.64 

0.374 

21  21    0.5 

l.ioj    7    5.6 

5 

20    0  20.43 

0.603 

21  17  12.4 

1.76 

9    1.0 

5 

19  59    6.03 

0.406 

21  20  32.8 

1J90 

7    1.8 

6 

20    0    6.35 

0.571 

21  17  53.4 

1.66 

8  56.8 

6 

19  59  16.22 

0.441 

21  20    2.7 

1.30 

6  58.1  '. 

7 

in  59  53.03 

0.539 

21  18  32.1 

1.56     8  52.6 

7 

19  59  27.21 

0.474 

21  19  30.3 

1.40     6  54.4  ' 

8 

19  59  40.48 

0.507 

21  19    8.4 

1.46     8  48.5 

8 

19  59  38.99 

0.507 

21  18  55.6 

1.50     6  50.7  : 

9 

19  59  28.70 

0.475 

21  19  42.3 

1.36 

8  44.4 

9 

19  59  51.56 

0.540 

21  18  18.6 

l.oJ    6  47.0 

10 

19  59  17.70 

0.44S 

21  20  13.9 

1.26 

8  40.3 

10 

20    0    4.91 

0.573 

21  17  39.2 

1.70 

6  43.3  > 

11 

19  59    7.48 

0.409 

21  20  43.1 

1.17 

8  36.2 

11 

20    0  19.04 

0.605 

21  16  57.5 

1.79 

6  39.6' 

12 

19  58  58.05 

0.376 

21  21  10.0 

1.07 

8  32.1 

12 

20    0  33.95 

0.637 

21  16  13.5 

1.89     6  35.9 

1 

13 

19  58  49.41 

0.343 

21  21  34.6 

0.97 

8  28.0 

13 

20    0  49.62 

0.669 

21  15  27.2 

1.99    6  32.2 

14 

19  58  41.57 

0.310 

21  21  56.8 

0.87 

8  24.0 

14 

20    1    6.06 

0.701 

21  14  38.7 

2.08    6  28.5 

15 

19  58  34.53 

0.277 

21  22  16.6 

0.78 

8  20.0 

15 

20    123.26 

0.733 

21  13  47.9 

• 

2.17 

6  24.9 

16 

19  58  28.30 

0.243 

21  22  34.0 

0.68 

8  16.0 

16 

20    1  41.21 

0.764 

21  12  54.8 

2.36 

6  21.3 

17 

19  58  22.88 

0.909 

21  22  49.1 

0.58 

8  11.9 

17 

20    1  59.91 

0.795 

21  11  59.4 

8.36     6  17.7 

18 

19  58  18.26 

0.175 

21  23    1.8 

0.48 

8    7.9 

18 

20    2  19.35 

0.626 

21  11     1.7 

8.45     6  14.1 

19 

19  58  14.46 

0.141 

21  23  12.1 

0.38 

8,  3.9 

19 

20    2  39.53 

0.856 

21  10    1.7 

8.55|     6  10.5 

20 

19  58  11.49 

0.107 

21  23  20.0 

0.28 

8    0.0 

20 

20    3    0.45 

0.686 

21    8  59.4 

8.64 

6    6.9  J 

m 

19  58    9.35 

0.072 

21  23  25.5 

0.18 

7  56.0 

21 

20    3  22.09 

0.916 

21    7  54.8 

8.74 

6    3.3 

22 

19  58    8.03 

0.038 

21  23  28.7 

-0.08 

7  52.0 

22 

20    3  44.45 

0.946 

21    6  47.9 

2.63     5  59.7 

23 

19  58    7.53 

-0.003 

21  23  29.6 

+0.02 

7  48.0 

23 

20    4    7.53 

0.976 

21    5  38.7 

8.93    5  56.2 

24 

19  58    7.86 

+0.031 

21  23  28.0 

0.12 

7  44.0 

24 

20    4  31.32 

1.006 

21    4  27.3 

3.08]    5  52.7 

25 

19  58    9.02 

0.066 

21  23  23.9 

0.22 

7  40.1 

25 

20    4  55.81 

1.035 

21    3  13.6 

3.18 

5  49.2 

26 

19  53  11.00 

0.100 

21  23  17.5 

0.32 

7  36.2 

26 

20    5  21.00 

1.064 

21    1  57.6 

3.21 

5  45.7  1 

27 

19  58  13.82 

0.135 

21  23    8.7 

0.42 

7  32.3 

27 

20    5  46.87 

1.092 

21    0  39.3 

3.31 

5  42.2 

28 

19  58  17.46 

0.170 

21  22  57.5 

0.52 

7  28.4 

28 

20    6  13.43 

1.130 

20  59  18.6 

3.40 

5  38.7 

29 

19  58  21.93 

0.204 

21  22  43.9 

0.62 

7  24.6 

29 

20    6  40.66 

1.148 

20  57  55.6 

3.50 

5  35.2 

30 

19  58  27.23 

0.238 

21  22  28.0 

0.71 

7  20.8 

30 

20    7    8.56 

1.176 

20  56  30.4 

3JiO 

5  31.7 

31 

19  58  33.35 

0.272 

21  22    9.7 

0.81 

7  17.0 

31 

20    7  37.11 

1.203 

20  55    3.0 

3.69 

5  28.2 

32 

19  58  40.29 

+0.306 

-21  21  49.0 

+0.91 

7  13.2 

32 

20    8    6.31 

+1.230 

-20  53  33.3 

+3.79 

5  24.7 

Dayof  theMoDtl 

1. 

let. 

nth. 

2l8t. 

Slat. 

Day  of  the  Monti 

1. 

l8t 

nth. 

Slat. 

1 

Slat 

Polar  Semidiai 
Horizontal  Par 

neter 
allax 

2r9 

2.1 

21.4 
2.0 

20.8 
2.0 

20.1 
1.9 

Polar  Semi  dial 
Horizontal  Par 

neter 
allax 

2d:i 

1.9 

1.8 

18.9 
1.8 

18^4 
1.7 

1 

S'OTB.^North  deolinationa  are  marked  +,  south  dc 

sdinatio 

D8— <. 
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GREENWICH  MEAN  TIME. 

1 

t 

NOy£MBER. 

DECEMBER. 

■ 

1 

Apparent 

M/Xht 
Aflceuaion. 

Var.of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Dec. 
fori 
Hour. 

Meridian 
Passage. 

1 

Apparent 

Bight 
Ascension. 

Var.of 
RA. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 

Dee. 

fori 

Hour. 

Meridian 
Passage. 

Noon, 

Noon. 

Noon, 

Noon. 

Noon, 

Noon, 

Noon, 

Novn, 

h    m      8 
20    8    6.31 

8 

+1.330 

-20  53  33.3 

II 
+3.79 

h    m 
5  24.7 

1 

h    m     s 
20  27    4.12 

8 
+1.888 

O         1         II 

-19  51  33.4 

+6.53 

h    m 
3  45.8 

2 

20    8  36.14 

1.356 

20  52    1.3 

3.89 

5  21.2 

2 

20  27  49.49 

1.898 

19  48  55.6 

6.63 

3  42.6 

3 

20    9    6.61 

1.383 

20  50  27.1 

3.98 

5  17.8 

3 

20  28  35.26 

1.914 

19  46  15.8 

6.71 

3  39.5 

4 

20    9  37.71 

1.308 

20  48  50.7 

4.07 

5  14.4 

4 

20  29  21.41 

1.930 

19  43  3.^9 

6.80 

3  36.3 

5 

20  10    9.42 

1.334 

20  47  12.0 

4.16 

5  11.0 

5 

20  30    7.94 

1.946 

19  40  50.0 

6.88 

3  33.1 

6 

20  10  41.74 

1.359 

20  45  31.2 

4.35 

5    7.6 

6 

20  30  54.84 

1.961 

19  38    4.0 

6.96 

3  30.0 

.    7 

20  11  14.65 

1.384 

20  43  48.1 

4.35 

5    4.2 

7 

20  31  42.09 

1.976 

19  35  15.9 

7.05 

3  26.8 

8 

20  11  49.15 

1.408 

20  42    2.8 

4.44 

5    0.8 

8 

20  32  29.70 

1.991 

19  32  25.9 

7.14 

3  23.6 

9 

20  12  22.24 

1.433 

20  40  15.2 

4.53 

4  57.5 

9 

20  33  17.66 

3.005 

19  29  33.8 

7.93 

3  20.5 

10 

20  12  56.90 

1.456 

20  38  25.5 

4.63 

4  54.1 

10 

20  34    5.96 

8.019 

19  26  39.6 

7.30 

3  17.3 

11 

20  13  32.12 

1.479 

20  36  33.6 

4.71 

4  50.8 

11 

20  34  54.59 

3.033 

19  23  43.4 

7.38 

3  14.2 

12 

20  14    7.90 

1.508 

20  34  39.4 

4.80 

4  47.5 

12 

20  35  43.55 

3.047 

19  20  45.3 

7.47 

3  11.0 

]3 

20  14  44.23 

1.585 

20  32  43.0 

4.89 

4  44.2 

13 

5J0  36  32.83 

3.060 

19  17  45.1 

7.56 

3    7.9 

14 

20  15  21.10 

1.548 

20  30  44.5 

4.99 

4  40.9 

14 

20  37  22.42 

3.073 

19  14  42.8 

7.64 

3    4.8 

15 

20  15  58.52 

1.570 

20  28  43.7 

5.06 

4  37.6 

15 

20  38  12.32 

8.066 

19  11  38.6 

7.78 

3    1.7 

16 

20  16  36.46 

1.593 

20  26  40.7 

5.17 

4  34.3 

16 

20  39    2.53 

3.098 

19    8  32.4 

7.80 

2  58.6 

17 

20  17  14.93 

1.614 

20  24  35.6 

5.37 

4  31.0 

17 

20  39  53.03 

3.110 

19    5  24.2 

7.89 

2  55.5 

18 

20  17  53.91 

1.635 

20  22  28.3 

5.36 

4  27.7 

18 

20  40  43.81 

3.133 

19    2  14.0 

7.97 

2  52.4 

19 

20  18  33.40 

1.636 

20  20  18.7 

5.45 

4  24.4 

19 

20  41  34.87 

3.133 

18  59    1.8 

8.05 

2  49.4 

20 

20  19  13.40 

1.677 

20  18    6.9 

5.54 

4  21.1 

20 

20  42  26.20 

3.144 

18  55  47.7 

8.13 

2  46.3 

i 

,21 

20  19  53.89 

1.697 

20  15  52.9 

5.63 

4  17.9 

21 

20  43  17.80 

8.155 

18  52  31.7 

8.31 

2  43.2 

22 

20  20  34.87 

1.717 

20  13  36.7 

5.73 

4  14.6 

22 

20  44    9.66 

8.166 

18  49  13.7 

8.39 

2  40.1 

23 

20  21  16.32 

1.737 

20  11  18.4 

5.81 

4  11.4 

23 

20  45    1.78 

8.176 

18  45  53.9 

8.37 

2  37.1 

24 

20  21  58.24 

1.757 

20    8  57.8 

5.90 

4    8.2 

24 

20  45  54.14 

8.186 

18  42  32.2 

8.45 

2  34.0 

25 

20  22  40.62 

1.777 

20    6  35.0 

5.99 

4    5.0 

25 

20  46  46.74 

3.196 

18  39    8.6 

8.53 

2  31.0 

26 

20  23  23.45 

1.796 

20    4  lO.i 

6.08 

4    1.8 

26 

20  47  39.57 

3.306 

18  35  43.2 

8.60 

2  27.9 

27 

20  24    6.73 

1.814 

20    1  43.1 

6.17 

3  58.6 

27 

20  48  32.61 

3.315 

18  32  15.9 

8.68 

2  24.9 

28 

20  24  50.45 

1.831 

19  59  13.9 

6.36 

3  55.4 

28 

20  49  25.87 

3.334 

18  28  46.8 

8.76 

2  21.8 

29 

20  25  34.59 

1.848 

19  56  42.5 

6.35 

3  52.2 

29 

20  50  19.34 

3.333 

18  25  16.0 

8.83 

2  18.8 

30 

20  26  19.15 

1.865 

19  54    9.0 

6.44 

3  49.0 

30 

20  51  13.01 

3.340 

18  21  43.4 

8.90 

2  15.7 

1^* 

20  27    4.12 

1.883 

19  51  33.4 

6.53 

3  45.8 

31 

20  52    6.87 

3.848 

18  18    9.0 

8.97 

2  12.7 

132 

20  27  49.49 

+1.898 

-19  48  55.6,  +6.63 

3  42.6 

32 

20  53    0.92 

+3.356 

-18  14  42.8 

+9.04 

2    9.6 

1 

1  Day  of  the  Monti 

L 

l8t. 

nth. 

*il8t. 

Slst. 

Dayof  the  Monti 

1. 

1st. 

nth. 

Slst. 

Ust. 

Polar  Semidiai 
Horizontal  Par 

neter 
allax 

18.3 
1.7 

17.8 
1.7 

lf.3 
1.6 

It 
16.9 

1.6 

Polar  Semidiai 
Horizontal  Par 

neter 
allax 

1^.9 
1.6 

16:5 
1.6 

1^:2 

1.5 

leCo 

1.5 

+  prefixed  to  tlu 
tions  are  deor 

)  hourly 
easing; 

change  of  declination,  indicates  that  north  declina< 
—  indicates  that  north  declinations  are  decreasing 

dons  arc 
and  SOI 

)  increasing  an 
ith  dedinatlox 

d  south  deolina« 
IS  increasing. 
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GREEI^WICH  MEAN  TIME. 

JANUARY. 

FEBRUARY. 

1 

Apparent 

Bight 
Ascension. 

Var.of 
RA. 
fori 
Boor. 

Apparent 
Declination. 

Var.of 
Dec. 
fori 

Hour. 

Meridian 
Passage. 

• 

1 

Apparent 

Right 
Ascension. 

Var.of 

K.A. 

fori 

Hour. 

Apparent 
Declination. 

Var.of 
Dec. 
fori 

Hour. 

Meridiao 
Passage. 

i 

Noon. 

Noon. 

Noon. 

Noon. 

1 

Noon. 

Noon. 

Noon. 

Noon. 

1 

h    m     s 
23    9  24.73 

a 
+0.665 

O         1         II 

-7  37  47.8 

II 
+4.69 

h    m 
4  24.7 

• 

1 

h    m     8 
23  20    0.03 

s 
+0.996 

0     ^1       n 

-6  27  14.1 

II 
+6.59 

h    m 
2  33.4 

2 

23    9  41.31 

0.687 

7  35  54.6 

4.76 

4  21.0 

2 

23  20  24.01 

1.003 

6  24  37.0 

6.57 

2  29.8 

3 

23    9  58.20 

0.710 

7  33  59.5 

4.83 

4  17.4 

3 

23  20  48.14 

l.OIO 

6  21  58.9 

6.61 

2  26.3 

4 

23  10  15.38 

0.733 

7  32    2.5 

4.91 

4  13.8 

4 

23  21  12.45 

1.017 

6  19  19.8 

6.65 

2  28.8 

5 

23  10  32.86 

0.734 

7  30    3.9 

4.98 

4  10.1 

5 

23  21  36.91 

1.093 

6  16  39.8 

6.68 

2  19.3 

6 

2:)  10  50.63 

0.746 

7  28    3.6 

5.05 

4    6.5 

6 

23  22    1.54 

1.090 

6  13  59.0 

6.79 

2  15.7 

7 

23  11    8.69 

0.758 

7  26    1.5 

5.13     4     2.9 

7 

23  22  26.32 

1.036 

6  11  17.3 

6.75 

2  12.2 

8 

23  11  27.03 

0.770 

7  23  57.8 

5.90     3  59.3 

8 

23  22  51 .24 

1.049 

6    8  34.8 

6.79 

2    8.7 

9 

23  1 1  45.64 

0.783 

7  21  52.3 

5.97 

3  55.6 

9 

23  23  16.30 

1.047 

6    5  51.4 

6.89 

2    5.2 

10 

23  12    4.53 

0.793 

7  19  45.3 

5.33 

3  52.0 

10 

23  23  41.50 

1.053 

6    3    7.3 

6.85 

2    1.6 

11 

23  12  23.68 

0.804 

7  17  36.6 

5.40 

3  48.4 

11 

2:)  24    6.83 

1.058 

6    0  22.4 

6.88 

1  58.1 

'12 

23  12  43.10 

0.814 

7  15  26.5 

.  5.46 

3  44.8 

12 

23  24  32.29 

1.064 

5  57  36.9 

6.91 

1  54.6 

13 

23  13    2.76 

0.835 

7  13  14.7 

5.53 

3  42.1 

13 

23  24  57.87 

1.069 

5  54  50.6 

6.94 

1  51.1 

14 

23  13  22.69 

0.835 

7  11    1.4 

5.59 

3  37.6 

14 

23  25  23.58 

1.074 

5  52    3.8 

6.97 

1  47.6 

15 

23  13  42.85 

0.846 

7    8  46.7 

5.65 

3  34.0 

15 

23  25  49.41 

1.078 

5  49  16.3 

7.00 

1  44.1 

16 

23  14    3.27 

0.856 

7    6  30.5 

6.70 

3  30.4 

16 

23  26  15.34 

1.083 

5  46  28.1 

7.09 

1  40.6 

17 

23  14  23.93 

0.866 

7    4  13.0 

5.76 

3  26.8 

17 

23  26  41.38 

1.087 

5  43  39.3 

7.05 

1  37.1 

18 

23  14  44.83 

0.876 

7    1  54.0 

5.89 

3  23.2 

18 

23  27    7.52 

1.091 

5  40  50.0 

7.07 

133.6 

19 

23  15    5.96 

0.886 

6  59  33.7 

5.88 

3  19.6 

19 

23  27  33.76 

1.095 

5  38    0.1 

7.09 

1  30.1 

20 

23  15  27.32 

0.895 

6  57  11.9 

5.94 

3  16.1 

20 

23  28    0.09 

1.099 

5  35    9.8 

7.11 

126.6 

21 

23  15  48.90 

0.904 

6  54  48.8 

0.9V 

3  12.5 

21 

23  28  26.52 

1.103 

5  32  19.0 

7.13 

1  23.1 

22 

23  16  10.70 

0.913 

6  52  24.4 

6.04 

3    8.9 

22 

23  28  53.03 

1.107 

5  29  27.7 

7.15 

1  19.6 

23 

23  16  32.73 

0.939 

6  49  58.8 

6.10 

3    5.3 

23 

23  29  19.63 

1.110 

5  26  36.0 

7.17 

1  16.1 

24 

23  16  54.96 

0.930 

6  47  31.9 

6.15 

3    1.8 

24 

23  29  46.31 

1.113 

5  23  43.9 

7.19 

1  12.6 

25 

23  17  17.40 

0.939 

6  45    3.7 

6.90 

2  58.2 

25 

23  30  13.06 

1.116 

5  20  51.4 

7.90 

1    9.8 

26 

23  17  40.04 

0.948 

6  42  34.4 

6.95 

2  54.6 

26 

23  30  39.89 

1.119 

5  17  58.6 

7.91 

1    5.7 

27 

23  18    2.90 

0.956 

6  40    3.9 

6.30 

2  51.1 

27 

23  31    6.79 

1.199 

5  15    5.5 

7.99 

1    2.8 

28 

23  18  25.95 

0.964 

6  37  32.1 

6.35 

2  47.5 

28 

23  31  33.74 

1.194 

5  12  12.0 

7.94 

0  58.7; 

29 

23  18  49.20 

0.97^ 

6  34  59.3 

6.40 

2  44.0 

29 

23  32    0.76 

1.197 

5    9  18.3 

7.95 

0  55.8 

30 

23  19  12.63 

0.980 

6  32  25.3 

6.44 

2  40.4 

30 

23  32  27.83 

1.199 

5    6  24.4 

7.96 

0  51.7 

31 

23  19  36.24 

0988 

6  29  50.2 

6.48 

2  36.9 

31 

23  32  54.95 

1.131 

5    3  30.2 

7.96 

0  48,8 

32 

23  20    0.03 

+0.996 

-6  27  14.1 

+6.59;    2  33.4 

32 

23  33  22.11 

+1.133 

-5    0  35.9 

+7.97 

0  44.8  ; 

Day  of  tbe  Monti 

1. 

Ist. 

11th. 

3l8t. 

81st. 

Day  of  the  Mont 

h. 

1st. 

nth. 

list 

list 

Polar  Semidiai 
Horizontal  Par 

neter 
allaz 

f.8 
0.9 

ill 
0.9 

0.9 

7.5 

0.8 

Polar  Semidiai 
Horizontal  Par 

neter 
allaz 

7:5 
0.8 

75 
0.8 

0. 

4 

8 

7.4 

0.8 

NoTB.— North  declinations  are  marked  +,  south  dc 

>cllnatio 

llB>-k 
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GKEENWICH  MEAN  TIME. 

MARCH. 

APRIL. 

i 
1 

1 

:e 

Vir.of 

filTl' 

Hoar. 

i-,='.. 

fori 
Hour. 

HeridlBD 

P«Wg6. 

5 

1 

■s 

1 

ISl. 

pfscr.. 

1 

pLoge. 

Stm. 

A-«n. 

Xoan. 

Ham. 

Noon. 

No<n. 

Horn. 

Norn. 

1 

1.     D.      > 

S3  38    0.76 

+uir. 

-5    9'l8!'3 

+7.'tB 

0  55.2 

h    m     . 
93  46    3  76 

+1.113 

-3  40'  1.0 

H, 

23    3.8 

8 

33  39  27.83 

i.ias 

5    6  34.4 

7.96 

0  51.7 

2 

33  46  30.43 

i.iie 

3  37  13.8      8.96'  ^    0.3 

,   3 

33  33  54.95 

1.131 

5    3  30.2 

IX 

0  48.3 

3 

33  46  57.03 

1.107 

3  34  27.2;    0.93  23  56.8 

1   4 

33  33  33.11 

1.133 

5    0  35.9 

7.37 

0  44.8 

4 

33  47  33.53 

1.103 

3  31  41.3 

6,Bo;29  53.3j| 

1    ^ 

33  33  49.31 

I.IX 

4  57  41.5 

7.S7 

0  41.3 

5 

33  47  49.96 

1.100 

3  28  56.1 

8.87 

29  49.8 

1    ^ 

33  34  16.65 

i.iae 

4  54  47.0 

7.S8 

0  37.8 

6 

33  48  16.30 

I.09« 

3  26  n.7 

8.84 

39  46.3 

7 

33  34  43.83 

1.137 

4  51  52.4 

T.9B 

0  34.3 

7 

33  48  43.54 

LOSS 

3  23  38.0 

6.81 

33  43.8 

6 

33  3S  11.13 

1.138 

4  48  57.7 

0  30.8 

8 

23  49    8.68 

1.087 

3  90  45.1 

6.77 

83  39.3 

9 

33  35  38.44 

1.136 

4  46    3.0 

7.3S 

0  27.4 

9 

23  49  34.71 

1.083 

3  18    3.1 

6.74 

83  35.8 

10 

33  36    6.76 

i.iat 

4  43    8.3 

0  23.9 

10 

23  50    0.65 

1,078 

3  15  31.8 

6.70 

88  38.3  j 

J, 

23  36  33.14 

1.1« 

4  40  13.6 

7.38 

0  30.4 

1, 

23  50  86.47 

1,07. 

3  13  41.4 

6.67 

38  38.8' 

13 

33  37    0.49 

1.140 

4  37  19.0 

7.37 

0  1C.9 

12 

23  50  53.18 

1.069 

3  10    1.9 

6.83 

88  85.3' 

13 

33  37  27.86 

1.140 

4  34  84.4 

7.37 

0  13.4 

13 

33  51  17.77 

1.064 

3    7  33.4 

6.S8 

98  31.81 

U 

33  37  55.33 

1.140 

4  31  30.1 

T.36 

0  10.0 

14 

33  51  43.K 

1.059 

3    4  45.8 

6.55 

28  18.3  ; 

IS 

33  38  33.59 

l.MD 

4  28  35.9 

7.SS 

0    6.5 

15 

33  53    8.60 

1.054 

3    3    9.1 

6.51 

83  14.8 

16 

23  38  49.94 

l.TO 

4  95  41.9 

7J» 

{a3  ssis 

16 

23  53  33.83 

1.048 

3  59  33.4 

6.47 

92  11.3 

17 

23  39  17.29 

1.138 

4  3$  48.0 

7.34 

33  56.0 

17 

33  53  68.98 

1.043 

8  56  58.7 

6.43 

22    7.8 

18 

23  39  44.63 

1.138 

4  19  54.5 

7.83 

83  52.6 

18 

23  53  33.88 

1.037 

3  54  85.0 

6.38 

22    4.2  ■ 

19 

23  40  11.93 

1.137 

4  17    1.3 

7.31 

33  49.1 

19 

83  53  48.70 

1.031 

3  51  68.4 

6.34 

22    0.7  1 

20 

23  40  39.23 

1.1% 

4  14    8.1 

7.90 

33  45.6 

20 

83  54  13.38 

' 

3  49  80.8 

6.39 

21  57.2 

21 

23  41    6.49 

1.135 

4  11  15.3 

7.19 

33  42.1 

21 

33  54  37.98 

8  46  50.3 

0.95 

81  53.7 

22 

33  41  33.74 

1.134 

4    B22.8 

7.18 

33  38.7 

22 

33  55    8.31 

8  44  30.9 

6.90 

31  50.9 

33 

33  43    0.95 

1.133 

4    6  30.7 

7.16 

23  35.3 

33 

33  55  20.54 

1.006 

8  41  53.8 

6.1& 

81  4lt.6 

24 

33  43  28.13 

1.131 

4    2  38.9 

7.15 

93  31.7 

34 

83  55  50.63 

0.909 

3  39  35.8 

6.10 

91  43.1  ! 

:«5 

23  43  55.37 

1.139 

3  59  47.5 

7.13 

33  98.9 

35 

23  56  14.56 

0.903 

2  36  59.9 

6.05 

31  39.6 

36 

23  43  C2.36 

I.ia7 

3  56  56.r> 

7.11 

33  34.7 

36 

33  56  38.31 

2  34  35.4 

6.00 

31  36.0 

:^7 

23  43  49.40 

1.13S 

3  54    6.0 

7.09 

33  31.8 

37 

83  57    1.90 

3  33  12.0 

5.B5 

21  33.5  1 

i28 

23  44  16.39 

MSB 

3  51  15.9 

7.07 

33  17.8 

28 

83  57  85.33 

0.07S 

8  89  49.9 

6.80 

81  28.0  ! 

!89 

23  44  43.34 

1.191 

3  48  26.3 

7.05 

33  14.3 

39 

33  57  48.56 

0.065 

3  27  29.1 

5.84 

91  35.4  ; 

,30 

93  45  10.31 

1.119 

3  45  37.3 

7.03 

33  lO.S 

30 

IM  58  11.68 

0.B57 

3  35    9.7 

' 

21  21.8 

31 

23  45  37.01 

i.iie 

3  43  48.9 

7.01 

83    7.3 

31 

33  58  34.49 

e.»ts 

3  22  51.6 

B.79 

81  18.3 

32 

23  46    3.7tf 

+1.113 

-3  40    1.0 

■M.S8 

33    3.8 

33 

33  58  57.18 

-3  20  34.9 

+5.86 

31  14^1 

D.y(.rtlieM(in 

h.            Irt. 

nth. 

lilt. 

Slit. 

D>rat  thsHont, 

h. 

lat. 

nth. 

list. 

Uit. 

1  Polar  Seinidia 
HorizoDUl  Par 

1 

neter 
allm 

7"4 
0.8 

0.8 

7:4 
0.8 

7:4 
0.8 

Polar  SeroidU 
Horizon  la  1  Pa 

allal 

0.8 

an 

7!5 
0.8 

7".6 
0.9 

■    + 

pnBiedtoUu 

hourly 

ch«g, 

DfOec 

UnMlo 

^ 

JldlutH 

th» 

north  d«Uu 

tloniin 

iDCTM 

rtngu. 

l::^ 

1 

allaa- 
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GREEl^VVICH  MEAN  TIME. 

MAY. 

JUNE. 

1 

• 

1 

Apparent 

Bight 
Ascension. 

Var.of 
KA. 
fori 

Hour. 

Apparent 
Deobnation. 

Var.of 
Dec. 
fori 

Hour. 

Meridian 
Passage. 

• 

1 

Apparent 

Right 
Ascension. 

Var.of 

ILA. 

fori 

Hour. 

Apparent 
Declination. 

■ 

Var.of 
Deo. 
fori 

Hour. 

Meridian 
Passage. 

Noon, 

Noon. 

Noon. 

Noon, 

Noon. 

Nocn. 

Noon, 

Noon. 

1" 

h    m     8 
23  58  34.49 

s 
+0.948 

O        /        // 

-2  22  51 .6 

+5.79 

h    m 
21  18.3 

1 

h    m     8 
0    8  33.10 

s 
+0.636 

0     f     II 
-1  24  47.9 

II 
+3.50 

h    m 
19  26.2 

2 

23  58  57.18 

0.943 

2  20  34.9 

5.66 

21  14.7 

2 

0    8  48.24 

0.634 

1  23  24.9 

3.43 

19  22.5 

3 

23  59  19.68 

0.934 

2  18  19.6 

5.60 

21  11.2 

3 

0    9    3.08 

0.618 

1  22    4.1 

3.33 

19  18.8  1 

4 

23  59  41.99 

0.035 

2  16    5.8 

6.54 

21    7.6 

4 

0    9  17.63 

0.600 

1  20  45.2 

3.34!  19  15.1  1 

5 

0 

0    4.09 

0.917 

2  13  53.4 

5.48 

21    4.0 

5 

0    9  31.86 

0.587 

1  19  28.5 

3.15 

6 

0 

0  25.99 

0.908 

2  11  42.5 

5.43 

21    0.5 

6 

0    9  45.80 

0.574 

1  18  13.9 

3.07   19    7.8 

7 

0 

0  47.69 

0.900 

2    9  33.2 

5.36 

20  56.9 

7 

0    9  59.42 

0.561 

1  17    1.5 

9.96 

19    4.0 

8 

0 

1    9.17 

0.891 

2    7  25.3 

5.39 

20  53.3 

8 

0  10  12.72 

0.548 

1  15  51.1 

9.80 

19    0.3! 

9 

0 

1  30.44 

0.883 

2    5  19.0 

5.33 

20  49.7 

9 

0  10  25.72 

0.535 

1  14  43.0 

2.80 

18  56.6 

10 

0 

1  51.49 

0.873 

2    3  14.3 

5.16 

20  46.2 

10 

0  10  38.40 

0.533 

1  13  36.9 

9.71 

18  52.9  : 

11 

0 

2  12.31 

0.863 

2    1  11.1 

5.09 

20  42.6 

11 

0  10  50.76 

0.506 

1  12  33.0 

9.63 

18  49.1 

12 

0 

2  32.92 

0.834 

1  59    9.6 

5.09 

20  39.0 

12 

0  11    2.80 

0.495 

1  11  31.4 

9.53 

18  45.4 

1 

13 

0 

2  53.30 

0.845 

1  57    9.7 

4.96 

20  35.4 

13 

0  11  14.52 

0.481 

1  10  31.9 

9.43 

18  41.7 

14 

0 

3  13.45 

0.835 

1  55  11.4 

4.89 

20  31.8 

14 

0  11  25.91 

0.468 

1    9  34.7 

9.34 

18  37.9  , 

15 

0 

3  33.37 

0.885 

1  53  14.9 

4.83 

20  28.2 

15 

0  11  36.97 

0.454 

1    8  39.7 

9.94 

18  34.1 

16 

0 

3  53.05 

0.815 

1  51  19.9 

4.75 

20  24.6 

16 

0  11  47.70 

0.440 

1    7  46.9 

9.15 

18  30.4 

17 

0 

4  12.49 

0.805 

1  49  26.7 

4.68 

20  21.0 

17 

0  11  58.10 

0.436 

1    6  56.4 

9.05 

18  26.6 

18 

0 

4  31.69 

0.795 

1  47  35.3 

4.61 

20  17.3 

18 

0  12    8.16 

0.413 

1    6    8.1 

1.96 

18  22.8 

19 

0 

4  50.65 

0.785 

1  45  45.6 

4.53 

20  13.7 

19 

0  12  17.88 

0.398 

1    5  22.1 

1.87 

18  19.1 

30 

0 

5    9.35 

0,774 

1  43  57.7 

4.46 

20  10.1 

20 

0  12  27.26 

0.384 

1    4  38.4 

1.77 

18  15.3 

21 

0 

5  27.81 

0.763 

1  42  11.5 

4.39 

20    6.5 

21 

0  12  36.31 

0.369 

1    3  57.1 

1.67 

18  11.5 

22 

0 

5  46.00 

0.758 

1  40  27.1 

4.33 

20    2.8 

22 

0  12  45.00 

0.355 

1    3  18.1 

1.56 

18    7.7 

23 

0 

6    3.94 

0.741 

1  38  44.5 

4.34 

19  59.2 

23 

0  12  53.35 

0.340 

1    2  41.3 

1.48 

18    3.9 

24 

0 

6  21.61 

0.730 

1  37    3.7 

4.16 

19  55.6 

24 

0  13    1.35 

0.396 

1    2    6.9 

1.38 

18    O.l 

25 

0 

6  39.02 

0.719 

1  35  24.9 

4.08 

19  51.9 

25 

0  13    8.99 

0.311 

1    134.8 

1.98 

17  56.3 ; 

26 

0 

6  56.16 

0.708 

1  33  48.0 

4.00 

19  48.2 

26 

0  13  16.28 

0.396 

1    1    5.1 

1.18 

17  52.5 

27 

0 

7  13.03 

0.607 

1  32  13.0 

3.93 

19  44.6 

27 

0  13  23.21 

0.961 

1    0  37.8 

1.08 

17  48.7 

28 

0 

7  29.62 

0.685 

1  30  40.0 

3.84 

19  40.9 

28 

0  13  29.77 

0.366 

1    0  13.0 

0.98 

17  44.8 , 

29 

0 

7  45.92 

0.673 

1  29    9.0 

3.76 

19  37.2 

29 

0  13  35.98 

0.351 

0  59  50.6 

0.88 

17  41.0 ; 

30 

0 

8    1.94 

0.661 

1  27  40.0 

3.67 

19  33.6 

30 

0  13  41.83 

0.336 

0  59  30.5 

0.78 

17  37.2 

31 

0 

8  17.66 

0.648 

1  26  12.9 

3.59 

19  29.9 

31 

0  13  47.31 

0.331 

0  59  12.8 

0.68 

17  33.3 

32 

t 

0 

8  33.10 

+0.636 

-1  24  47.9 

+3.50 

19  26.2 

32 

0  13  52.42 

40.906 

-0  58  57.6 

+0.58 

17  29.5 

Day  of  the  Monti 

[i. 

Ut. 

11th. 

3l8t. 

tlst. 

Da 

}' of  the  Montt 

I. 

Ist. 

11th. 

list 

Slst 

Polar  Semidian 
Horizontal  Par 

leter 
alias 

7:6 

0.9 

7.7 
0.9 

0.9 

7:9 
0.9 

Po 
He 

lar  Semidian 
>rizontal  Par 

neter 
alias 

7:9 
0.9 

8'b 

0.9 

8i2 
0.9 

8:3 
0.9 

N'OTB.— North 

ed  +,  8oath-de 

oUnatio] 

08—^ 
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GREENWICH  MEAN  TIME. 

JULY. 

AUGUST. 

Day  of  Month. 

Apparent 

Right 
Ascension. 

Var.of 

R.A. 

fori 

Hoar. 

Appa 
Declln 

irent 
aiion. 

Var.of 
Dec. 
fori 

Honr. 

Meridian 
Passage. 

• 

1 
1 

Apparent 

l^ght 
Ascension. 

Var.of 

ILA. 

fori 

Hour. 

Apparent 
Declination. 

Var.of 
Dec. 
fori 

Hour. 

Meridian 
Passage. 

Noon, 

Noon. 

Noi 

jYoon. 

Noon. 

Noon. 

Noon, 

Noon. 

1 

h    m     8 
0  13  47.31 

h 
+0.S91 

O        1        If 

-0  59  12.8 

+0.68 

b    m 
17  33.3 

1 

h    m     s 
0  13  34.27 

8 

-0.354 

O        /         //            // 

-1    9  45.0  -3.34 

h    m 
15  31.2 

2 

0  13  52.42 

O.S06 

0  58  57.6 

0.58 

17  29.5 

2 

0  13  28.00 

0.368 

1  10  42.2 

3.49 

15  27.1 

3 

0  13  57.17 

0.190 

0  58  44.6 

0.48 

17  25.6 

3 

0  13  21.39 

0.383 

1  11  41.4 

3.51 

15  23.1 

4 

0  14    1.56 

0.175 

0  58  34.2 

0.38 

17  21.7 

4 

0  13  14.44 

0.997 

1  12  42.7 

3.60 

15  10.0 

5 

0  14    5.57 

0.159 

0  58  26.2 

0.38 

17  17.9 

5 

0  13    7.14 

0.311 

1  13  46.2 

9.69 

15  15.0 

6 

0  14    9.22 

0.144 

0  58  20.6 

0.18 

17  14.0 

6 

0  12  59.51 

0.335 

1  14  51.7 

9.77 

15  10.9 

7 

0  14  12.49 

0.138 

0  58  17.4 

+0.08 

17  10.1 

7 

0  12  51.54 

0.339 

1  15  59.2 

3.85 

15    6.8 

8 

0  14  15.40 

0.113 

0  58  16.6 

-0.03 

17    6.2 

8 

0  12  43.25 

0.353 

1  17    8.6 

3.93 

15    2.8 

9 

0  14  17.93 

0.096 

0  58  18.2 

0.13 

17    2.3 

9 

0  12  34.63 

0.366 

1  18  20.0 

3.01 

14  58.7 

10 

0  14  20.10 

0.083 

0  58  22.1 

0.29 

16  58.4 

10 

0  12  25.69 

0.379 

1  19  33.3 

3.09 

14  54.6 

H 

0  14  21.89 

O.Off? 

0  58  28.5 

0.33 

16  54.5 

11 

0  12  16.43 

0.393 

1  20  48.4 

3.17 

14  50.5 

12 

0  14  23.32 

o.oaa 

0  58  37.2 

0.43 

16  50.6 

12 

0  12    6.86 

0.405 

1  22    5.4 

3.35 

14  46.4 

13 

0  14  24.38 

0.036 

0  58  48.4 

0.53 

16  46.7 

13 

0  11  56.97 

0.418 

1  23  24.2 

3.33 

14  42.3 

14 

0  14  25.06 

0.031 

0  59    1.9 

0.63 

16  42.8 

14 

0  11  46.77 

0.431 

1  24  44.8 

3.40 

14  38.2 

15 

0  14  25.36 

+0.005 

0  59  17.8 

0.71 

16  38.9 

15 

0  11  36.29 

0.444 

1  26    7.1 

3.47 

14  34.1 

16 

0  14  25.30 

-0.010 

0  59  36.1 

0.81 

16  34.9 

16 

0  It  25.50 

0.456 

1  27  31.2 

3.54 

14  30.0 

17 

0  14  24.87 

0.035 

0  59  56.8 

0.91 

16  31.0 

17 

0  11  14.42 

0.468 

1  28S6.9 

3.61 

14  25.3 

18 

0  14  24.08 

0.041 

1    0  19.7 

1.01 

16  27.0 

18 

0  11    3.05 

0.480 

1  30  24.3 

3.68 

14  21.7 

19 

0  14  22.92 

0.057 

1    0  45.1 

1.11 

16  23.1 

19 

0  10  51.40 

0.409 

1  31  53.3 

3.75 

14  17.6 

20 

0  14  21.38 

0.073 

1    1  12.8 

1.31 

16  19.1 

20 

0  10  39.48 

0.503 

1  33  23.9 

3.81 

14  13.5 

21 

0  14  19.47 

0.068 

1    1  42.8 

1.30 

16  15.2 

21 

0  10  27.28 

0.514 

1  34  56.1 

3.87 

14    9.3 

22 

0  14  17.19 

0.103 

1    2  15.3 

1.40 

16  11.2 

22 

0  10  14.81 

0.535 

1  36  29.7 

3.93 

14    5.2 

23 

0  14  14.53 

0.118 

1    2  50.0 

1.49 

16    7.2 

23 

0  10    2.08 

0.536 

1  38    4.8 

3.99 

14    1.0 

2A 

0  14  11.51 

0.134 

1    3  27.0 

1.59 

16    3.2 

24 

0    9  49.09 

0.546 

1  39  41.2 

4.05 

13  56.9 

25 

0  14    8.12 

0.149 

14    6.3 

1.69 

15  59.3 

25 

0    5  35.85 

0.556 

1  14  19.0 

4.11 

13  52.7 

26 

0  14    4.37 

0.164 

1    4  47.9 

1.79 

15  55.3 

26 

0    9  22.37 

0.566 

1  42  58.2 

4.16 

13  48.6 

27 

0  14    0.25 

0.179 

1    5  31.8 

1.88 

15  51.3 

27 

0    9    8.66 

0.576 

1  44  38.5 

4.31 

13  44.4 

28 

0  13  55-77 

0.194 

1    6  18.0 

1.98 

15  47.3 

28 

0    8  54.72 

0.585 

1  46  20.0 

4.33 

13  40.2 

?9 

0  13  50.93 

0.309 

1    7    6.4 

3.07 

15  43.2 

29 

0    8  40.57 

0.594 

1  48    2.7 

4.30 

13  36.1 

30 

0  13  45.74 

0.934 

1    7  57.1 

3.16 

15  39.2 

30 

0    8  26.19 

0.603 

1  49  46.5 

4.35 

13  31.9 

31 

0  13  40.18 

0.939 

1    8  50.0 

8.35 

15  35.2 

31 

0    8  11.61 

0.611 

1  51  31.3 

4.39 

13  27.7 

32 

0  13  34.27 

-0.954 

-1    9  45.0 

H9.34 

15  31.2 

32 

0    7  56.83 

-0.619 

-I  53  17.1 

-4.43 

13  23.5 

Day  of  the  Month. 

iBt. 

11th. 

21st 

81st. 

Da 

yof  the  Monti 

I. 

Ist. 

11th. 

91st. 

Slst. 

Polar  Semidiameter 
Horizontal  Parallax 

0.9 

8^5 
1.0 

8"6 
1.0 

8.7 
1.0 

Pc 
H< 

»lar  Semidiai 
orizontal  Pai 

[neter 
alias 

as 

1.0 

a9 

1.0 

dio 

1.0 

91 
1.0 

+  prefixed  to  the  hourly 
tions  are  decreasing; 

'  change  of  declination,  indicates  that 
—  indicates  that  north  declinations 

north  declinai 
are  decreasing 

donsar« 
and  SOT 

» increasing  and  south  deolina- 
ith  declinations  increasing. 
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GREENWICH  MEAN  TIME.  _ 

HEPTEMBER. 

OCTOBER. 

'  J3 

1 

■s 

^1^' 

r'a. 

De^^UoD 

M 

f^:: 

1 

1 

'sy- 

1? 

Hoar. 

JUSA. 

[OTI 

Hour. 

Udridlu 

JTiwn. 

^««. 

A'oon. 

tfeon. 

A'lwn. 

Ifom. 

»»B. 

,  , 

0    7  56.83 

-o.eig 

-1  sa  17.1 

-t''«J 

1J23.5 

] 

h    m      a 
23  59  42.8; 

-«.6W 

-3  49'    7!8 

-4.51 

,f,» 

1   2 

0    7  41.87 

o.ea; 

1  55    3.9 

AAl'  13  19.4 

3 

23  59  25.50 

0.886 

9  50  55.6 

11  13.2  ! 

1   ^ 

0    7  26.72 

0.63S 

1  56  51.5 

4.fi0   13  15.2 

3 

23  59    8.84 

8  58  48.5 

4.43 

11    9.0, 

1  4 

0    7  11.39 

0.M9 

1  58  40.0 

4.53    13   11.0 

4 

23  58  52.37 

o.eaa 

8  54  88.4 

4.30  11     4.H  ' 

!   5 

0    6  55.90 

U.649 

3   0  39.1 

4.5«  13    6.8 

5 

23  58  35.81 

0.684 

8  56  13.3 

H"", 

6 

0    6  40.'i: 

o.su 

3    3  19.0 

4.59   13     2.6 

6 

33  58  19.45 

0.679 

2  57  57.2 

4.30   10  56.4  1 

7 

0    6  24.45 

O.Ul 

3    4    9.6 

4.69  12  58.4 

7 

33  58    3.32 

0.674 

2  59  39.8 

4.S9   10  52.3 

I  e 

0    6    8.51 

0.6ET 

2    6    0.7 

4.64  12  54.2 

8 

33  57  47.10 

0.668 

3    1  31.4 

4JM>!  10  iH.Q  . 

1  " 

0    5  52.44 

2    7  52.3 

4.6S  12  50.0 

9 

33  57  31.12 

0.661 

3    3    1.7 

*.l^  10  43.6  ' 
4.10  10  39.6  ' 

.10 

0    5  36.24 

0.«77 

2    9  44.4 

4.6S  12  45.8 

10 

33  57  15.29 

0.6S. 

3    4  40.7 

iji 

0    5  19.98 

0.689 

2  11  36.9 

4.70    13  41.6 

II 

23  56  59.61 

0.649 

3    6  18.4 

4.04'  10  35.4 

12 

0    5    3.50 

0.6§5 

2  13  29.8 

4.TI    12  37.4 

IS 

23  66  44.09 

O.M 

3    7  54.7 

a.td  10  315 
3.9al  10  87.0 

13 

0    4  46.99 

o.«eo 

2  15  33.1 

4.7a:  13  33.3 

J3 

23  56  88.74 

0.633 

3    9  29.6 

iu 

0    4  30.37 

o.e» 

2  17  16.5 

4,73 

12  29.0 

14 

23  56  13.56 

0.ffi7 

3  n    3.0 

ZM.  10  !B.8 

,15 

0    4  13.67 

0.897 

3  19  10.2 

4.-4 

12  24.8 

15 

23  55  58.57 

0.819 

3  12  35.0 

3.71.!  10  18.0 

16 

0    3  56.90 

O.70O 

2  21     4.0 

4.TS 

13  30.6 

16 

23  55  43.77 

0.819 

3  14    5.3 

3.73'  10  14.5 

17 

0    3  40.05 

0.703 

2  22  57.9 

4.JS 

13  16.4 

17 

23  55  99.18 

0.804 

3  15  34.0 

3.60J  10  10.3 
3.S0!  10    6.1  ■ 

IB 

0    3  23.14 

o.7oe 

2  24  51.9 

13  12.1 

IS 

23  55  14.79 

3  17    I.l 

19 

0    3    6.18 

o.;oe 

2  26  K.i 

4.74 

13    7.9 

19 

33  55    0.63 

0.366 

3  18  26.4 

3.S3  to    30  ' 

3.4^    9  57.8 

,30 

0    2  49.18 

0.709 

2  28  39.6 

4.74 

12    3.7 

30 

33  54  46.67 

0.577 

3  19  50.0 

1 
.31 

0    2  32.16 

3  30  33.4 

4.73 

11  59.5 

21 

33  54  32.95 

0J167 

3  21  11.8 

3.37^    9  53.6. 

23 

0    2  15.11 

0.711 

3  33  26.8:     4.7s|  11  55.3 

22 

33  54  19.45 

0.557 

3  22  31  .g 

»M    9  49.5 

23 

0    1  58.05 

0.711 

3  34  20.0|    1.71 

11  51.1 

23 

23  54    6.22 

0.546 

3  23  49.9 

a.Ci'    94.5.3 

24 

0    1  40.98 

0.711 

3  36  13.S,    4.60 

U  46.9 

34 

23  53  53.2:) 

0.S35 

3  35    6.0 

3.13    9  41.!, 

25 

0    1  33.9S 

2  38    6.3 

4.87 

11  48.6 

25 

23  53  40.51 

o.sai 

3  36  80.1 

3.as     9  37.0 

:26 

0    1    6.83 

0.70S 

2  39  57.3 

4.6S 

11  38.4 

26 

23  53  38.06 

o.sia 

3  27  33.1 

a.n    9  3i9 

■27 

0    0  49.86 

0.708 

2  41  48.7 

4.raj  11  34.3 

27 

83  53  15.88 

0.S00 

3  28  43.3 

a.88    9  2SJ1' 

S8 

0    0  32.87 

O.TOS 

2  43  39.6 

4.80  11  30.0 

38 

83  53    3.99 

0.489 

3  29  50.1 

9.79     9  84.7. 

,29 

0    0  15.93 

0.704 

2  45  29.7 

4.58  11  25.8 

39 

83  53  53.39 

0  4T7 

3  30  65.9 

9.69  9ao.s 

30 

23  59  59.05 

..,« 

2  47  19.3 

11  21.6 

30 

83  62  41.07 

..«= 

3  31  59.4 

9.60    9  16.4; 

Isi 

23  59  42:23 

..«. 

2  49    7.8 

4.51 

U  17.4 

31 

23  53  30.06 

..« 

3  33    0.f 

9.S1     9  13.3  j 

I32 

23  .59  25.50 

-o.«9e 

-2  50  55.6!  _,.4j 

11  13.3 

.32 

23  58  19.35 

^2^ 

-3  34    O.fl 

^«t    9    &2 

'  ZteyoftheMont 

... 

■  IUl 

JIM. 

Hat. 

Day  of  the  Mont 

Irt. 

nth. 

»rt. 

tM.  1 

Po 
H 

ar  Semtdia 
rixoaUl  P»r 

hIIu 

\.o 

1.0 

ii 

1 

1 

0 

■Jj 
1.0 

Po 
H 

ar  Semidiai 
hzontal  Par 

bU» 

1.0 
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1.0 
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.    GREENWICH  MEAN  TIME. 


^OV£MB£R. 


o 

& 


Apparent 
Aaceiittlon. 


Koon. 


Var.  of 
R.A. 
fori 
Hour. 


Noon. 


h    HI      R 
23  52  19.35; 

23  52    8.96 

2:^  51  58.89 

2:)  51  49.14 

C;J  51  39.72 

23  51  30.63 
23  51  21.88 
23  51  13.47 
23  51  5.-^9 
23  50  57.67 


I 

2 
3 
4 
5 

6 

7 

8 

9 

10 

II    23  50  50.30 
i2{ 23  .50  43.29 
36.62 
30.32 
24.39 


13;23  50 
I4i23  50 
15.23  50 

16  23  50 

17  23  50 

18  23  50 
j9}23  50 
20   23  50 


18.83 

13.64 

8.83 

4.39 

0.33 


21  23  49  56.66 

22  23  49  53.38 
23|23  49  50.48 

24  26  49  47.98 

25  23  49  45.85 


26 
27 

28 


23  49  44.13 
23  49  42.79 
23  49  4 1 .86 


29123  49  41.32 

30  23  49  41.18 

31  23  49  41.44 

32  23  49  42.10 


-0.440 
0.426 
0.413 
0.399 
0.386 

0.3'2 
0.358 
0.343 
0.339! 
0.314 

0.300 
0.SB5 
0.270 
0.254 
0.239 

0.224 
0.208 
0.192 
0.177 
0.161 

0.145 
0.128 
0.112 
0.096 
O.OdO 

0.063 

0.047 

0.030 

-0.014 


+0.003 

0.020 
+0.036 


Apparent 
DecJnHtioxi. 


Xo&n. 


o      / 
-3  34 


0.0 


Var.of 

Dec. 

fori 

Hour. 


yocn. 


3  34  56.9; 
3  35  51.5' 
3  36  43.8 
3  37  33.8 

3  .38  21.4 
3  39  6.6 
3  39  49.5 
3  40  29.9 
3  41    7.8 

3  41  43.3 
3  42  16.4 
3  42  46.9 
3  43  14.9 
3  43  40.4 

3  44  3.4 
3  44  23.8 
3  44  41.7 
3  44  57.0 
3  45    9.7 


Meridinn 
PoBsage. 


-«.42 
9.32 
2.23 
2.13 
2.03 

1.93 
1.83 
1.73 
1.63 
1.53 

1.43 
1.32. 

1.22 

i.ir 

l.Oi 

0.90 
0.80 
0.69 
0.58 
0.47 


I 


3  45  19.8  0.36 
3  45  27.3  0.25 
3  45  32.oi  O.h' 
3  45  34.3  -0.03 


3  45  30.8 
3  45  25.1 
3  45  16.7 
3  45  5.8 
3  44  52.3 

3  44  36.0 
-3  44  17.2 


0.19 
0.30 
0.40 
6.51 
0.02 

0.73 
+0.84 


h    m 
9    8.2 

9    4.1 

9    0.0 

8  55.!) 

8  51.9 

8  47.8 
8  43.7 
8  39.6 
8  .35.6 
8  31.5 

8  27.5 
8  23  4 
8  19.4 
8  15.3 
8  11.3 

8  7.3 
.8  3.3 
7  59.3 
7  55.3 
7  51.3 

7  47.3 
7  43.3 
7  39.3 
7  35.3 


3  45  33.9  +0.06    7  31.4 


7  27.4 
7  23.4 
7  19.5 
7  15.6 
7  11.6 

7  7.7 
7    3.7 


DayoftheMoDth. 


Iftt. 


Polar  Semidiamoter       8.9 
Horiaiontal  Parallax       1.0 


nth. 

2lBt. 

8!8 

8.7 

1.0 

1.0 

8l8t 


8.7 
1.0 


o 

5 


I 

2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
2J) 
30 

31 
32 


DECEMBER. 


Apparent 

Kigbt 
Aficentdon. 


Koon. 


h    m     8 
23  49  41.44 

23  49  42.10 

23  49  43.16 

23  49  44.61 

23  49  46.47 

23  49  48.72 
23  49  51.37 
23  49  54.41 
23  49  57.84 
23  50    1.66 

23  50  5.88 
2:)  50  10.49 
i»  50  15.48 
23  50  20.87 
23  50  26.64 

23  50  32.80 
23  50  39.34 
23  50  46.27 
23  50  53.58 
23  51    1.28 

23  51  9.36 
23  51  17.82 
23  51  26.65 
23  51  35.85 
23  51  45.43 

23  51  55.39 
23  52  5.70 
23  52  16.37 
23  52  27.4 1 
23  52  38,80 

23  52  50.54 
23  53    2.64 


Var.of 

XL  A. 

fori 

Hour. 


Xoon. 


8 

+0.020 
0.036 
0.053| 
0.069 
0.086 

0.103 
0.119 
0.135 
0.152' 
0.168 

0.184 
0^200 
0.217 
0.233 
0.249 

0.265 
0.281 
0.297 
0.313 
0.329 

0.345 
0.361 
0.377 
0.392 
0.407 

0.4S3 
0.437 
0.4S2 
0.467 
0.489 

0.497 
+0.511 


Apparent 
Declinaiion. 


Noon. 


o      /      « 
-3  44  36.0 

3  44  17.2 

3  43  55.7 

3  43  31.7 

3  43    5.1 

3  42  35.8 
3  42  4.0 
3  41  29.6 
3  40  52.7 
3  40  13.2 

3  39  31.1 
3  38  46.6 
3  37  59.5 
3  37  10.0 
3  36  17.9 

3  35  23.3 
3  34  26.4 
3  33  26.9 
3  32  24.9 
3  31  20.5 

3  30  13.7 
3  29  4.5 
3  27  52.9 
3  26  38.9 
3  25  22.7 

3  24  4.0 
3  22  43J 
3  21  19.9 
3  19  54.3 
3  18  26.6 

3  16  56.7 
-3  15  24.6 


Var.of 

fori 
Hour. 


Noon. 


+0.73 
0.84 
0.95 
1.06 
1.17 

1.98 
1.39 
1.49 
1.60 
1.70 

1.81 
1.91 
2.02 
9.19 
9.93 

2.33 
9.43 
9.53 
9.63 
9.73 

9.83 
9.93 
3.03 
3.13 
3.93 

3.33 
3.43 
3.52 
3.61 
3.70 

3.79 
+3.88 


Meridian 
Paasnge. 


h    m 

7    7.7 

7  3.7 
6  59.8 
6  55.9 
6  52.0 

6  48.1 
6  44  2 
6  40.4 
6  .36.5  ! 
6  32.6 

I 
6  28.8  I 

6  24.9  ! 

6  21.1 

6  17.2 

6  13.4 


\ 


6  9.6 
6  5.7 
6  1.9 
5  58.1 
5  54.3 

5  50.5 
5  46.7 
5  43.0 
5  39.2 
5  35.4 

5  31.6 
5  27.9 
5  24.1 
5  20.4 
5  16.6 

5  12.9 
5    9.2 


Dayof  the  Month. 


let. 


II 


Polar  Semidiameter       8.5 
Horizontal  Parallax       1.0 


nth. 

21st 

// 

II 

8.4 

■    8.2 

0.9 

0.9 

8l8t. 

0.9 


+  prefixed  to  the  hourly  change  of  declination,  indicates  that  north  declinations  are  increasing  and  south  declina- 
tions are  decreasing  i  —  indicates  that  north  decUnotiona  are  decreasing  and  south  declinations  increasing. 
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FOR  GRENWIOH  MEAN  NOON  AND  MIPNIGHT. 

JANUARY. 

FEBRUARY. 

MARCH.                  1 

Day  of 
Month. 

1 

True  Longltade. 

liatitade. 

True  Longltade. 

Ltttltade. 

Tme  Lcmgitnde. 

Latitade. 

1.0 

256  29  2d!7 

-4  43'4«i:i 

303  14    i'.o 

0     1     II 
—  1  44  10.7 

312  14  18.0 

—  0  5e!    6.0 

1.5 

262  58    0.4 

4  28    7.0 

309  16    5.8 

1  12    2.5 

318  11  12.0 

—  0  23  27.4 

2.0 

269  23  15.9 

4    9  14.6 

315  16  11.6 

0  39  15.6 

324    6  55.4 

+  0    9  18.9 

2.5 

275  45    6.8 

3  47  24.1 

321  14  32.8 

—  06  11.4 

330    1  46.7 

0  41  52.9 

3.0 

282    3  31.7 

3  22  55.7 

327  11  23.4 

+  0  26  49.2 

335  56    3.3 

1  13  55.2 

3,5 

288  18  31.9 

2  56  11.6 

333    6  58.7 

0  59  25.9 

341  50    1.5 

1  45    6*7  ; 

4.0 

294  30  11.1 

2  27  33.8 

339    1  35.6 

1  31  19.3 

347  43  56.7 

2  15    8.6  ' 

4.5 

300  38  36.3 

1  57  25.0 

344  55  32.6 

2    2  10.7 

353  38    3.9 

2  43  43.1 

5.0 

306  43  57.8 

1  26    7.7 

•    350  49    9.9 

2  31  42.4 

359  32  38.0 

3  10  32.7 

5.5 

312  46  29.3 

0  54    3.8 

356  42  49.8 

2  59  37.2 

5  27  53.9 

3  35  20.9 

6.0 

318  46  27.8 

—  0  21  34.8 

2  36  56.3 

3  25  39.2 

11  24    7.2 

3  57  52.5 

6.5 

324  44  13.8 

+  0  10  58.9 

8  31  55.6 

3  49  33J2 

17  21  34.1 

4  17  52,7 

7.0 

330  40  10.8 

0  43  17.6 

14  28  15.6 

4  11    4.4 

23  20  31.7 

4  35    8.0 

7.5 

336  34  45.6 

.1  15    2.6 

20  26  25.7 

4  29  58.0 

29  21  18.6 

4  49  26.1 

8.0 

324  28  27.6 

1  45  56.3 

26  26  57.0 

4  46    3.6 

35  24  14.5 

5    0  35.6 

8.5 

348  21  48.8 

2  15  41.6 

32  30  21.6 

4  59    5.4 

41  29  40.6 

5    8  26.5 

9.0 

354  15  23.4 

2  44    2.2 

38  37  12.2 

5    8  52.0 

47  37  594 

5  12  49.6 

9.5 

0    9  47.5 

3  10  42.3 

44  48    2.2 

5  15  11.7 

53  49  34.9 

5  13  37.0 

10.0 

6    5  38.4 

3  35  26.4 

51    3  23.9 

5  17  53.3 

60    4  52.0 

5  10  42.2 

10.5 

12    3  34.4 

3  57  59.4 

57  23  49.1 

5  16  46.4 

66  24  16.2 

5    4    0.4 

11.0 

18    4  14.2 

4  18    5.9 

63  49  47.5 

5  11  42.1 

72  48  13.1 

4  53  28J2 

11U> 

24    8  16.2 

4  35  30.8 

70  21  46.0 

^    2  33.2 

79  17    8.7 

4  39    4.4 

12.0 

30  16  17.8 

4  49  58.7 

77    0    7.4 

4  49  14.7 

85  51  27.4 

4  20  50.1 

12.5 

36  28  54.8 

5    1  14.5 

83  45    9.2 

4  31  44.6 

92  31  31.7 

3  58  49.5 

13.0 

42  46  40.1 

5    9    3.3 

90  37    2.4 

4  10    4.9 

99  17  41.0 

3  33  lOii 

13.5 

49  10    2.8 

5  13  10.8 

97  35  49.9 

3  44  22.6 

106  10  10.0 

3    4    4.0 

14.0 

55  39  28.0 

5  13  23.5 

104  41  25i) 

3  14  50.0 

113    9    7.7 

2  31  47.3 

14.5 

62  15  14.7 

5    9  29.6 

111  53  32.7 

2  41  46.1 

120  14  35.4 

1  56  42.1 

15.0 

68  57  34.8 

5    1  19.8 

119  11  44.2 

2    5  36.6 

127  26  25.2 

1  19  15.9 

15.5 

75  46  32.5 

4  48  48.1 

126  35  21.9 

1  26  54.6 

134  44  19.4 

+  0  40    2.4 

16.0 

82  42    3.0 

4  31  52.6 

134    3  37.7 

6  46  19.6 

142    7  49.1 

—  00  19.6 

16.5 

89  43  52.1 

4  10  36.9 

141  35  34.1 

+  0    4  36.7 

149  36  13.8 

0  41     5.8 

17.0 

96  51  35.8 

3  45  10.4 

149  10    6.1 

—  0  37  25.0 

157    8  41.9 

1  21  28.6 

17.5 

104    4  40.5 

3  15  49.2 

156  46    3.3 

1  18  54.0 

164  44  11.8 

2    0  38.4 

18.0 

111  22  23.8 

2  42  56.9 

164  22  12.9 

1  58  59.1 

172  21  33.2 

2  37  46.1 

18.5 

118  43  56.2 

2    7    3.8 

171  57  21.5 

2  36  51.7 

179  59  30.1 

3  12    4.8 

19.0 

126    8  22.4 

1  38  46.4 

179  30  18.6 

3  11  47.5 

187  36  43.9 

3  42  52.6  , 

19.5 

133  34  43.4 

0  48  46.6 

186  59  58.8 

3  43    8.7 

195  11  55.2 

4     9  34.0 

20.0 

141     1  58.7 

+  07  50.1 

194  25  24.6 

4  10  25.1 

202  43  48.9 

4  31  41.6 

20.5 

148  29    8.4 

—  0  33  15.6 

201  45  47.5 

4  33  14.3 

210  11  16.7 

4  48  57.1 

21.0 

155  55  15.4 

1  13  42.9 

209    0  29.2 

4  51  21.8 

217  33  19.4 

5     1   10.4 

21.5 

163  19  27.1 

1  52  46.2 

216    9    1.7 

5    4  40.9 

224  49    8.8 

5    8  20.7 

22.0 

170  40  56.8 

2  29  43.2 

223  11    8.6 

5  13  11.4 

231  58    9.7 

5  10  33.8 

22.5 

177  59    5.0 

3    3  56.7 

230    6  42.6 

5  16  58.6 

238  59  59.3 

5    8     1.8 

23.0 

185  13  19.5 

3  34  54.5 

236  55  45.4 

5  16  12.4 

245  54  26.8 

6     1     1.7 

23.5 

192  23  15.8 

4    2  11.1 

243  38  26.2 

5  11     5.9 

252  41  32.6 

4  49  53.5 

24.0 

199  28  36.8 

4  25  26.5 

250  15    0.1 

5    1  55.0 

259  21  27.2 

4  34  59.4 

24.5 

206  29  12.2 

4  44  26.9 

256  45  47.2 

4  48  57.4 

265  54  29.1 

4  16  42.4 

25.0 

213  24  57.7 

4  59    4.0 

263  11  11.1 

4  32  31.8 

272  21     3.4 

3  55  26.5 

25.5 

220  15  53.9 

5    9  14.0 

269  31  37.7 

4  12  57.7 

278  41  40.3 

3  31  25.1 

26.0 

227    2    5.8 

5  14  57.7 

275  47  34.5 

3  50  34.8 

284  56  53.2 

3    5  30.8  ' 

26.5 

233  43  41.2 

5  16  19.6 

281  59  29.0 

3  25  43.6 

291     7  18.0 

2  37  35.9 

27.0 

240  20  50.1 

5  13  27.1 

288    7  49.4 

2  58  44.0 

297  13  31.8 

2    8  11.8 

27.5 

246  53  44.4 

5    6  30.4 

294  13    3.0 

2  29  56.2 

303  16  11.9 

1  37  38.7 

28.0 

253  22  36.5 

4  55  42.3 

300  15  36.0 

1  59  40.5 

309  15  55.2 

1     6  16.5 

28.5 

259  47  39.6 

4  41  17.0 

306  15  53.2 

1  28  17.1 

315  13  17.3 

0  34  24.5 

29.0 

266    9    6.7 

4  23  30.9 

312  14  18.0 

0  56    6.0 

321     8  52.1 

—  02  21.5 

29.5 

272  27  11.0 

4    2  41.4 

318  11  12.0 

—  0  23  27.4 

327    3  11.5 

+  0  29  34.2 

30.0 

278  42    5.1 

3  39    7.3 

324    6  55.4 

+  0    9  18.9 

332  56  44.9 

1     1     4.4 

30.5 

284  54    1.3 

3  13    8.3 

330     1  46.7 

0  41  52.9 

338  49  59.3 

1  31  51.1 

31.0 

21»1     3  11.7 

2  45    5.1 

335  56    3.3 

1  13  55.2 

344  43  19.0 

2    1  36.5  ! 

31.5 

297    9  48.0 

—  2  15  18.8 

341  50     1.5 

+  1  45    6.7 

350  37    5.5 

+  2  30    3.3 
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FOB  GBENWICH  MEAN  NOON  AND  MmNIGHT. 

APRIL. 

MAY. 

JUNE.                     1 

Day  of 
Month. 

Trne  Longitude. 

lAtitade. 

Trae  Longitade. 

lAtitade. 

Tr*ie  Longitude. 

Latitude. 

1.0 

356^  31  38!2 

+  2°  56'  54!2 

2§  id  2d!o 

+  4  4i    9i2 

75**  57  if 8 

0        t       Jt 

+  4  20  53.8 

1.5 

2  27  13.6 

3  21  52.4 

35  20  58.7 

4  52    8.8 

82  32  13.5 

4     1  30.9 

2.0 

8  24    6.4 

3  44  41.9 

41  31  23.6 

4  57  46.9 

89  10  23.1 

3  38  41.3 

8.5 

14  22  29.4 

4    5    7.3 

47  44  38.2 

4  59  55.5 

95  51  34.3 

3  12  39.5 

3.0 

20  22  33.7 

4  22  54i2 

54    0  44.1 

4  58  27.8 

102  35  34.9 

'      2  43  43.5 

3.5 

26  24  29.1 

4  37  49.2 

60  19  41.5 

4  53  20.0 

109  22  13.1 

2  12  15.0 

4.0 

32  28  25.0 

4  49  40.2 

66  41  29.9 

4  44  31.2 

116  11  18.2 

1  38  39.3 

4.5 

38  34  30.0 

4  58  16.7 

73    6    8.5 

4  32    3.0 

123    2  40.7 

1    3  24.1 

5.0 

44  42  53.2 

5    3  29.7 

79  33  37.3 

4  15  59.9 

129  56  12.7 

+  0  26  59.9 

5.5 

50  53  44.0 

5    5  12.1 

86    3  57.0 

3  56  29.3 

136  51  47.8 

—  0  10    1.2 

6.0 

57    7  12.8 

5    3  18.4 

92  37    9.7 

3  33  41.9 

143  49  20.7 

0  47    5.3 

6.5 

63  23  31.1 

4  57  45.4 

99  13  19.0 

3    7  51.4 

150  48  46.3 

1  23  38.1 

70 

69  42  51.7 

4  48  31.9 

105  52  30.0 

2  39  14.3 

157  50    0.1 

1  59    5.2 

7.5 

76    5  29.0 

4  35  38.8 

112  34  49.3 

2    8  10.1 

164  52  56.1 

2  32  52.1 

8.0 

82  31  38.6 

4  19    9.6 

119  20  24.6 

1  35    1.4 

171  57  27.0 

3    4  25.6 

8.5 

89    1  37.3 

3  59    9.9 

126    9  23.6 

1    0  13.4 

179    3  23.2 

3  33  14.4 

9.0 

95  35  42.9 

3  35  48.4 

133    1  54.2 

+  0  24  14.1 

186  10  31.8 

3  58  49.2 

9,5 

102  14  13.0 

3    9  16.6 

139  58    3.0 

—  0  12  26.1 

193  18  36.4 

4  20  43.9 

10.0 

108  57  25.0 

2  39  49.3 

146  57  53.8 

0  49  14.5 

200  27  16.0 

4  38  36.2 

10.5 

115  45  34.7 

2    7  44.6 

154    1  27.2 

1  25  36.5 

207  36    6.1 

4  52    7.8 

II.O 

122  38  55.5 

1  33  24.4 

161     8  38.9 

2    0  56.2 

214  44  37.8 

5    1    5.9 

11.5 

129  37  37.0 

0  57  14.7 

168  19  18.4 

2  34  36.8 

221  52  16.6 

5    5  22.7 

12.0 

136  41  42.9 

+  0  19  45.7 

175  33    8.2 

3    6    2.0 

228  58  33.9 

5    4  55.4 

12.5 

143  51  10.1 

—  0  18  28.8 

182  49  42.9 

3  34  36.2 

236    2  47.3 

4  59  48.3 

13.0 

151    5  47.3 

0  56  50.9 

190    8  28.8 

3  59  46.4 

243    4  22.6 

4  50  10.9 

13.5 

158  25  13.4 

1  34  39.9 

197  28  44.8 

4  21    3.0 

250    2  44.7 

4  36  17.5 

14.0 

165  48  56.5 

2  11  12.9 

204  49  42.4 

4  38    1.4 

256  57  21.4 

4  18  27.0 

14.5 

ir3  16  14.4 

2  45  46.5 

212  10  27.8 

4  50  22.7 

263  47  44.4 

3  57    2.5 

15.0 

180  46  14.3 

3  17  38.2 

219  30    3.9 

4  57  54.9 

270  33  30.8 

3  32  29.8 

15.5 

188  17  54.6 

3  46    8J2 

226  47  32.0 

5    0  33.0 

277  14  23.8 

3    5  16.6 

16.0 

195  50    6.8 

4  10  41.6 

234    1  55.4 

4  58  19.1 

283  50  12.8 

2  35  51.7 

16.5 

203  21  37.9 

4  30  49.6 

241  12  21.3 

4  51  22.6 

290  20  53.9 

2    4  44.1 

17.0 

210  51  13.7 

4  46  11.2 

248  18    2.6 

4  39  58.8 

296  46  29.8 

1  32  22.0 

17.5 

218  17  42.1 

4  56  33.4 

255  18  207 

4  24  28.3 

303    7    9.6 

0  59  12.8 

18.0 

2^  39  56.5 

5    1  52.2 

262  12  46.2 

4    5  15.4 

309  23    8.1 

—  0  25  42.2 

18.5 

232  56  58.3 

5    2  11.2 

269    0  59.4 

5  42  47.0 

315  34  45.2 

+  07  45.8 

19.0 

240    7  59.3 

4  57  41.5 

275  42  50.8 

3  17  31.5 

321  42  25.1 

0  40  49.1 

19.5 

247  12  22.9 

4  48  40.0 

282  18  20.1 

2  49  57.8 

327  46  36.1 

1  13    7.4 

20.0 

254    9  44.8 

4  35  28.2 

288  47  36i2 

2  20  34.4 

333  47  49.7 

1  44  22.1 

20.5 

260  59  52.9 

4  18  30.7 

295  10  55.6 

1  49  48.5 

339  46  39.9 

2  14  16.4 

21.0 

267  42  46.5 

3  58  13.7 

302  28  41.5 

1  18    6.0 

345  43  42.6 

2  42  34.5 

21.5 

274  18  35.3 

3  35    4.4 

307  41  22.2 

0  45  50.9 

351  39  34.7 

3    9    2.0 

22.0 

280  47  37.4 

3    9  29.6 

313  49  31.0 

—  0  13  25.5 

357  34  54.6 

3  33  25.3 

22.5 

287  10  18.3 

2  41  55.3 

319  53  44.1 

-f  0  18  49.5 

3  30  20.5 

3  55  31.6 

23.0 

293  27    9.4 

2  12  46.3 

325  54  40.1 

0  50  35.3 

9  26  30.3 

4  15    8.5 

23.5 

299  38  46.1 

1  42  26.2 

331  52  59.0 

1  21  34J2 

15  24    1.1 

4  32    4.0 

24.0 

305  45  46.7 

1  11  16.8 

337  49  21.7 

1  51  29.5 

21  23  28.5 

4  46    6.6 

24.5 

311  48  51.6 

0  39  38.9 

343  44  29.0 

2  20    5.7 

27  25  26J2 

4  57    5.2 

25.0 

317  48  41.9 

—  07  51.9 

249  39    0.7 

2  47    8.0 

33  30  25.4 

5    4  48.8 

25.5 

323  45  58.6 

+  0  23  46.0 

355  33  35.6 

3  12  21.9 

39  38  54.0 

5    9    7.6 

26.0 

329  41  220 

0  54  57.0 

1  28  50.8 

3  35  33.3 

45  51  16.4 

5    9  52.6 

26.5 

335  35  31.2 

1  25  24.4 

7  25  21.0 

3  56  28.5 

52    7  53.2 

5    6  55.9 

27.0 

341  29    2.9 

I  54  51.6 

13  23  38.0 

4  14  53.9 

58  28  99.8 

5    0  11.7 

27.5 

347  22  31.5 

2  23    2.6 

19  24  10.4 

4  30  36.2 

64  54  47.2 

4  49  36.3 

28.0 

353  16  29.0 

2  49  41.5 

25  27  23.5 

4  43  22.8 

71  25  20iS 

4  35    8.9 

28.5 

359  11  24.2 

3  14  32.7 

31  33  38.2 

4  53    1.5 

78    0  39.2 

4  16  52.4 

29.0 

5    7  42.7 

3  37  20.8 

37  43  12.1 

4  59  2U 

84  40  38.2 

3  54  53.4 

29.5 

11    5  46.4 

3  57  50.8 

43  56  18.0 

5    2  121 

91  25    6.2 

3  29  22.9 

30.0 

17    5  54.3 

4  15  47.9 

50  13    4.2 

5    1  26.0 

98  13  47.5 

3    0  36.8 

30.5 

23    8  21.5 

4  30  58.3 

56  33  34.9 

4  56  57.0 

105    6  22.3 

2  28  55.6 

31.0 

29  13  20.0 

4  43    9.2 

62  57  50.4 

4  48  41.6 

112    2  27.0 

1  54  44.5 

31.5 

35  20  58.7 

4-4  52    8.8 

69  25  47.0 

+  4  36  39.6 

110    1  36.1 

+  1  18  329  1 
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1 

FOR  GRENWICH  MEAN  NOON  AND  MIDNIGHT. 

JULY. 

AUGUST. 

SEPTEMBER. 

Day  of 
Month. 

• 

■ 

' 

Trne  Longitude. 

Lfttitude, 

Xme  Longitude. 

Latitude. 

Tme  Longitade. 

Latitude. 

1.0 

11*1  i^ro 

0     1      II 
+  1  54  44  5 

164  27  3r.O 

0     /      II 
—  2  44  22.5 

0     1      II 
218  II  26.8 

0     /     II 

—  5  12  4:5.:5 

1.5 

no     1  36.1 

1   18  32.9 

171  47  54.7 

3  17  42.6 

225  22  56.6 

5  13  :5.'i.9 

8.0 

126    3  22.2 

0  40  53.9 

179    7  17.2 

3.47  4:1.1 

232  28  42.7 

5    9  :5«.4 

2.5 

133    7  17.8 

+  02  2:5.8 

186  24  57.5 

4   13  C4.I 

2:19  28  :<2.7 

5    1   ij^^ 

3.0 

140^12  55.2 

—  0  36  19.7 

193  40  19.2 

4  35  51.8 

246  22  23.2 

4  48  ld6 

3.5 

147  19  48.0 

1  14  37.9 

200  52  51.1 

4  53  18.6 

253  10  18.3 

4  31  :\7.0 

4.0 

154  27  31.1 

1  51  51.9 

208    2    7.8 

5    6    3.0 

259  52  28.6 

4  11  STi.O 

4.5 

161  35  41.0 

2  27  24.1 

215    7  49.3 

5  13  59.8 

266  29    9.6 

3  48    7.'2 

5.0 

168  43  56.5 

3    0  39.2 

222    9  40.8 

5  17    9.1 

273    0  40.4 

3  22    8J) 

5.5 

175  51  57.5 

3  31     4.6 

229    7  32.4 

5  15  35.9 

279  27  22.5 

2  5:5  54.1 

6.0 

182  59  26  JS 

3  58  11.6 

2:J6     I  18.7 

5    9  29.6 

285  49  :59.1 

2  23  49.1 

6.5 

190    6    6.0 

4  21  34.7 

242  50  57.6 

4  59    3.3 

292    7  54.4 

1  52  lai 

7.0 

197  II  41.0 

4  40  536 

249  :)6  30.0 

4  44  :5:5.3 

298  22  31.8 

1    19  45.1 

7.5 

204  15  56.1 

4  55  52.2 

256  17  59.6 

4  26  18.4 

304  33  54.5 

0  46  :5:57 

8.0 

211   18  36.7 

5    6  19.3 

262  55  31.5 

4    4  39.8 

310  42  25.0 

—  0  13    6.6 

8.5 

218  19  28.2 

5  12    8.7 

269  29  12.3 

3  :59  59.9 

316  48  24.1 

+  0  2r>  13.0 

0.0 

225  18  16.2 

5  13  18.9 

275  59    9.5 

3  12  42.7 

322  52  1 1 .2 

0  5:5    66 

9.5 

2:)2  14  46.2 

5    9  53.0 

282  25  31.7 

2  43  12.9 

328  54    4.2 

1  25  11.1 

10.0 

239    8  43.7 

5     1  58.3 

288  48  27.2 

2  11  56.0 

334  54   19.8 

1  56    iJti 

10.5 

245  59  54.3 

4  4!)  47.3 

295    8    5.1 

1  39  17.3 

340  53  1:5.1 

2  25  3H.1 

11.0 

252  48    4.1 

4  :53  35.5 

301  24  34.8 

1     5  42.5 

346  50  58.3 

2  5:5  24^ 

11.5 

259  32  59.9 

4  13  41.6 

307  38    5.5 

—  0  31  :56.5 

352  47  49.0 

3  19  11.7 

12.0 

266  14  2!).9 

3  50  27.8 

313  48  47.3 

+  0    2  :56.2 

358  43  58.4 

3  42  44.0 

12.5 

272  52  23.7 

3  24  18.5 

319  56  50.5 

0  36  32.0 

4  :59  39.8 

4     3  AriA 

13.0 

279  26  33.0 

2  55  39.6 

326    2  26.3 

1     9  48.5' 

10  35    6.8 

4  22  12.9 

13.5 

285  56  52.0 

2  24  58.3 

332    5  46.6 

1  42    4.7 

16  30  33.5 

4  :57  47.0 

14.0 

292  2:i  17.5 

1  52  42.2 

3:W    7    4.8 

2  13    0.9 

22  26  15.1 

4  50  216 

14.5 

2!)8  45  49.8 

1   19  18.8 

344    6  35.6 

2  42  18.8 

28  22  28.2 

4  59  4H.9 

15.0 

305    4  32.3 

0  45  14.9 

350    4  :55.2 

3    9  41.8 

:54  19  31.0 

5    6    2.6 

15.5 

311  19  31.7 

—  0  10  56.6 

356     1  21.4 

3  :54  55.1 

40  17  4:5.5 

6    8  57.8  . 

16.0 

317  30  58.2 

+  0  2:5  11.4 

1  57  1:5.7 

3  57  44.9 

46  17  27.6 

5    8  306 

16J> 

32:5  39    5.7 

0  56  46.2 

7  52  :53.7 

4  17  59.1 

52  19    7.1 

5    4  lltiH 

17.0 

329  44  11.0 

1  29  26.6 

13  47  44.8 

4  35  26.9 

58  23    8.0 

4  57  20i) 

17.5 

3:)5  46  34  ij 

2    0  52.9 

19  43  12.3 

4  49  58.6 

64  2!)  58.2 

4  46  :%.5 

18.0 

341  46  38.0 

2  30  47.3 

25  39  23.4 

5     1  25.5 

70  40    7.1 

4  32  27.8 

18.5 

347  44  48.1 

2  58  5:5.S 

31  36  46.6 

5    9  40.0 

76  54    5.4 

4   14  57.4 

ID.O 

353  41  32.3 

3  24  57.4 

37  35  52.0 

5  14  35.4 

8:5  12  24.2 

3  54    9i) 

19.5 

359  37  20.7 

3  48  44.8 

43  37  11.3 

5  16    5.7 

89  35  35.1 

3  :50  12.4 

20.0 

5  32  45.0 

4  10    3.7 

49  41   17.2 

5  14    5.8 

96    4    8.2 

3    3  14.0 

20.5 

11  28  18.7 

4  28  42.8 

55  48  42.3 

5    8  31.7 

102  38  32.2 

2  :53  26.8 

21.0 

17  24  35.9 

4  44  31.5 

61  59  59.7 

4  59  20.3 

109  19  12.6 

2     1     6.8 

21.5 

23  22  11.6 

4  57  19.8 

68  15  41.6 

4  46  30.1 

116    6  :50.2 

1  26  :5:).6 

22.0 

29  21  41.1 

5    6  58.4 

74  36  18.9 

4  30     1.2 

123    0  39.9 

0  50  11.5 

22.5 

35  23  39.1 

5  13  18.6 

81     2  20.0 

4    9  55.7 

1:50     1  48,7 

+  0  12  29.1 

23.0 

41  28  40.1 

5  16  12.0 

87  :54  10.4 

3  46  18.8 

1:57    9  54.0 

—  0  26    0.1 

23.5 

47  :)7  16.8 

5  15  31.2 

94  12  11.4 

3  19  18.8 

144  24  42.6 

1     4  38.0 

24.0 

53  49  59.7 

5  11     9.7 

100  56  38.4 

2  4!)    8.2 

151  45  49.1 

1  42  42.3 

24.5 

60    7  16.8 

5    3    2.5 

107  47  40.3 

2  16    4.0 

15!)  12  :55.l 

2  19  28.3 

25.0 

66  29  :)2.7 

4  51     6.1 

114  45  18.5 

1  40  28.1 

166  44    9.8 

2  54  10.0  1 

25.5 

72  57    7.7 

4  35  19.6 

121  49  25.1 

1     2  48.1 

174   19  30.4 

3  26    1.8 

26.0 

79  30  17.0 

4  15  44.9 

128  59  42.8 

+  0  23  :J7.3 

181  57  2:5.9 

3  54  216  ' 

1 

26.5 

86    9  10.3 

3  52  27.3 

136  15  44.1 

—  0  16  26.3 

189  36  :50.3 

4  18  31.9 

27.0 

i)2  53  50.4 

3  25  :56.6 

143  36  51.5 

0  56  40.0 

197  15  25.3 

4  38    2.2 

27.5 

$)9  44  13.6 

2  55  27.1 

151     2  17-3 

1  36  18.1 

204  52  44.2 

4  52  :50.8 

28.0 

106  40    8.6 

2  22  18  3 

158  31     5.6 

2  14  33.2 

212  27    6.4 

5    1  44j6 

28.5 

113  41   16.8 

1  46  35.8 

166    2  13.4 

2  50  38.4 

219  57  18.3 

5    5  41.1  I 

a).o 

120  47  12.6 

1     8  49.6 

173  34  33.1 

3  23  49.5 

227  22  16.2 

5    4  24J) 

29.5 

127  57  2:5.4 

+  0  29  :55.1 

181     6  54.9 

3  53  26.3 

2:54  41     9.1 

4  58    95 

30.0 

135  11  11.1 

—  0  10  28.0 

188  38    8.7 

4   18  55.2 

241  53  20.0 

4  47  14.3 

30.5 

142  27  52.7 

0  50  37.4 

1J)6    7    9.0 

4  39  49.6 

248  58  24.9 

4  :52   :).i  , 

31.0 

149  46  42.0 

1  30    i.s 

203  :52  55.3 

4  55  51.3 

255  56  1:5.3 

4  13    3.1 

31.5 

157    6  51.0 

—  28  18.1 

210  54  35.5 

—  5    6  49.9 

'262  46  46.3 

—  3  50  42.9 
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1 

FOR  GRENWICH  MEAN  NOON  AND  MIDNIGHT. 

• 

1 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Daynf 
MoDtb. 

■ 

True  Longitude. 

Latitade. 

Tme  Longitude. 

Latitade. 

True  Longitude. 

Latitade. 

Oil/ 

Q        1        n 

Oil/ 

0     /      // 

0     1     II 

0     1     II 

1.0 

255  56  13.4 

—  4  13    3.1 

304  14  10.3 

—  0  23  36.9 

337    4  59.5 

+  2  39  31.6 

J. 5 

262  46  46.3 

3  50  42.9 

310  29    5.2 

+  09  25.7 

343    6    2.5 

3    6    7.7 

2.0 

269  30  15.0 

3  85  31.8 

316  39  J7.5 

0  41  r6.8 

349    4  41.1 

3  30  30.1 

2.5 

276    6  58.7 

2  57  58  6 

322  45  26.8 

1   13  36.9 

355     1  34.3 

3  52  27.6 

3.0 

282  37  22.7 

2  28  31.4 

328  48  13.0 

1  44    8.5 

0  57  20.0 

4  11  50.0 

3.5 

289     1  56.9 

1  57  37.2 

334  48  15.0 

2  13  15.3 

6  52  34.5 

4  28  27.9 

4.0 

295  21    14.0 

1  25  41.4 

340  46    9.9 

2  40  42.3 

12  47  51.8 

4  42  12.6  t 

4.5 

301  :)5  48.5 

0  53    8.0 

346  42  33.0 

3    6  15.5 

18  43  43.3 

4  52  56.1 

5.0 

307  46  14.9 

—  0  20  1!>.5 

352  37  57.0 

3  2i)  41.7 

24  40  37.6 

5    0  31.2 

5.5 

313  53    7.7 

+  0  12  2i.7 

358  32  52.0 

3  50  48.6 

30  :39    0.4 

5    4  51.4 

6.0 

319  57    O.l 

0  44  38.4 

4  27  44.8 

4     9  24.4 

36  39  13.8 

5    5  51.4 

b.i> 

325  58  23.7 

1   16    8.5 

10  22  59.1 

4  25  18.5 

42  41  36.5 

5    3  27.1 

7  0 

3;n  57  47.9 

1  46  35.1 

16  18  55.6 

4  :\6  20.8 

48  46  24.2 

4  57  36.0 

7.5 

337  55  39.8 

2  15  40.9 

22  15  52.1 

4  48  22.6 

54  53  49.0 

4  48  17.3 

8.0 

343  52  23.9 

2  43    9.5 

28  14     3.0 

4  55  16.2 

61     3  59.8 

4  35  32.5 

8.5 

349  48  22.1 

3    8  45.4 

34  13  40.4 

4  58  55.2 

67  17    2.5 

4  19  25.3 

9.0 

355  43  53.8 

3  32  14.1 

40  14  53.9 

4  59  14.8 

73  33    0.6 

4    0    2.1 

0.5 

1  39  15.8 

3  53  22.1 

46  17  51.0 

4  56  12.1 

79  51  55.0 

3  37  32.1 

10.0 

7  34  43.0 

4  11  56.9 

52  22  38.4 

4  49  46.0 

86  13  43.4 

3  12    7.6 

10.5 

13  30  28.3 

4  27  47.1 

58  29  21.0 

4  39  57.6 

92  38  30.0 

2  44    3.7 

II.O 

19  26  43.2 

4  40  42.9 

64  38    3.8 

4  26  50.1 

99    6    6.4 

2  13  38.6 

1 1 .5 

25  2;}  38.3 

4  50  35.7 

70  48  51.8 

4  10  28.0 

105  36  32.8 

1  41  13i2 

12.0 

31  21  23.3 

4  57  18.6 

77     1  50.9 

3  51     1.8 

112    9  47..? 

1     7  10.9 

12.5 

37  20    8.3 

5    0  46.1 

83  17    8.4' 

3  28  :J8.9 

118  45  48.9 

+  0  31  57.4 

l:J.O 

43  20    3.6 

5    0  54.4 

89  34  53.2 

3    4  32.5 

125  24  38.4 

—  0    3  59.5 

ia.5 

49  21   1!).9 

4  57  41.5 

95  55  16.2 

2  35  57.2 

132    6  17.2 

0  40  10.5 

14.0 

55  24    9.6 

4  51     7.1 

102  18  30.3 

2    6    9.8 

138  50  47.6 

1   16    5.0 

14.5 

61  28  46.9 

4  41   12.5 

108  44  50.5 

1  34  29.0 

145  38  12.7 

1  51   12.0 

15.0 

67  :i5  28.1 

4  28     0.9 

115  14  33.8. 

1     1    15.9 

152  28  36.0 

2  24  5!».7 

15.5 

73  44  31.5 

4  11  37.1 

121  47  58.5 

+  0  26  53.5 

159  22    0.2 

2  56  56.7 

16.0 

79  56  17.7 

3  52    7.6 

128  25  23.5 

—  08  13.3 

166  18  26.8 

3  26  31.8 

16.5 

86  11     9.8 

3  2<)  40.9 

135    7    7.8 

0  43  37.2 

173  17  55.2 

3  53  15.3 

17.0 

92  29  32.8 

3    4  27.4 

141  53  29.1 

1   18  49.1 

180  20  21.7 

4  16  39.0 

17.5 

98  51  53.1 

2  36  39.5 

148  44  42.8 

1  53  18.3 

187  25  38.8 

4  36  16.7 

l«.0 

105  18  38.2 

2    6  31.9 

155  41     0.5 

2  26  32.4 

194  3:1  33.8 

4  51  45.5 

18.5 

111  50  15.9 

1  34  21.9 

162  42  28.2 

2  57  57.8 

201  43  49.0 

5    2  46.0 

,     1!).0 

118  27  13.3 

1     0  29.5 

169  49    5.1 

3  27    0.2 

208  56    0.4 

5    9    3.4 

j     10.5 

125    9  55.6 

4. 0  2:>  17.9 

177    0  41.8 

3  53    5.7 

216    9-38.4 

5  10  28.0 

20.0 

131  58  44.4 

—  0  10  46.7 

184  16  59.4 

4  15  41.6 

223  24    8.0 

5    6  55.9 

2i).5 

138  53  56.3 

0  47  14.3 

191  37  28.3 

4  34  17.6 

230  38  49.4 

4  58  29.5 

;      21.0 

145  55  40.9 

1  23  31.7 

119     1  28.2 

4  48  27.1 

237  52  59.0 

4  45  17.4 

21.5 

153    3  59.2 

1  59    2.6 

206  28    8.7 

4  57  48.7 

245    5  51.2 

4  27  34.7 

22.0 

160  18  41.8 

2  33    8.3 

213  56  30.1 

6    2    7.8 

252  16  39.5 

4    5  42.6 

22.5 

167  39  26.8 

3    5    8.1 

221  25  26.3 

5     1   16.8 

259  24  39.2 

3  40    7.2 

2;j.o 

175    5  39.2 

3  34  21.3 

228  53  46.7 

4  55  16.7 

266  29    8.1 

3  11   19.1 

2:J.5 

182  36  31.0 

4    0    8.5 

236  20  19.7 

4  44  16.7 

273  29  28.8 

2  39  51.9 

24.0 

190  11     1.4 

4  21  53.5 

243  43  55.9 

4  28  33  6 

280  25    9.7 

2    6  20.9 

24.5 

197  47  59.0 

4  39    5.4 

251     3  31.0 

4    8  31.2 

287  15  45.9 

1  31  21.9 

2.>.0 

205  26    3.3 

4  51  20.2 

258  18    8.7 

3  44  38.8 

294     1     0.1 

0  55  30.3 

25.5 

213    3  49.5 

4  58  22.1 

265  27    2.7 

3  17  29.9 

300  40  42.3 

—  0  19  19.7 

'     26.0 

223  39  51.8 

5    0    5.1 

272  29  38.0 

2  47  40.0 

307  14  50.2 

+  0  16  38.3 

26.5 

228  12  47.3 

4  56  31.6 

279  25  31.1 

2  15  45.4 

313  43  28.8 

0  51  556 

27.0 

2:«  41  20.3 

4  47  54.1 

286  14  30.2 

1  42  21.7 

320    6  49.4 

1  26    6.2 

27.5 

243    4  25.2 

4  :w  31.7 

2i)2  56  35.0 

1     8    3.1 

326  25    9.1 

1  58  47.6 

2d.O 

250  21     9.0 

4   16  50.3 

2<)9  31  54.3 

—  0  33  21.0 

332  38  50.0 

2  29  41.1 

28.5 

257  30  52.7 

3  55  20.1 

306    0  45.5 

+  0     I  15.6 

338  48  18.7 

2  58  29.3 

29.0 

264  33  11.5 

3  30  33.5 

312  23  33.0 

0  35  20.9 

344  54    5.5 

3  24  58.3 

29.5 

271  27  54.6 

3    3    4.4 

318  40  46.7 

1     8  32.2 

350  56  43.2 

3  48  56.1 

30.0 

278  15    3.8 

2  33  26.4 

324  53    O.H 

1  40  29.2 

356  56  46.3 

4  10  12.5 

30.5 

284  54  51.4 

2    2  11.5 

331     0  52.2 

2  10  54.2 

2  54  51.1 

4  28  :«.7 

31.0 

2J)1  27  38.6 

1  2.')  49.9 

337     4  59.5 

2  39  31.6 

8  51  34.6 

4  44    7.0 

31.5 

297  53  53.7 

—  0  56  49.8 

343    6    2.5 

+  3    6    7.7 

14  47  34.2 

+  4  66  30.9 

ASTBONOMICAL   EPHEMEKIS 


FOR  THE 


MEKIDIAN  OF  WASHINGTON, 
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1 
1 

1 

Equation  of  Equinoxes. 

Precession  of 

The  Sun's 

Mean  Longitude 

1 

^  Mean  Noon. 

Apparcmt 
Obliiiuity. 

Equinoxes 

of  Moon's 

In  Longitude. 

InR.  A. 

in  Longitude. 

Aberration. 

Hor.  Parallax. 

Ascetiding  Node. 

1878. 

O         / 

:i3  97 

m 

. 

Jan.     0 

24.95 

+ 10.23 

+0.625 

o'oo 

-20  80 

9.00 

324  39.6 

10 

24.99 

10.77 

0.659 

1.38 

20.79 

9.00 

324    7.8 

20 

25.07 

11.21 

0.686 

2.75 

20.77 

8.99 

323  36.1 

30 

25.20 

11.51 

0.704 

4.13 

20.74 

8.98 

323    4.3 

Feb     9 

25.33 

11.64 

0.712 

5.50 

20.71 

8.96 

322  32.6 

1 

19 

25.45 

11.62 

0.711 

6.88 

—20.67 

8.94 

1 
322    0.7 

Mar.    1 

25.53 

11.46 

0.701 

8.26 

20.63 

8.92 

321  29.0 

11 

25.56 

11.20 

0.685 

9.63 

20.57 

8.90 

320  57.2 

21 

25.52 

10.89 

'    0.666 

11.01 

20.51 

8.87 

320  25.4 

31 

25.42 

10.59 

0.648 

12.38 

20.45 

8.85 

319  53.7 

1 

Apr.  10 

25.26 

10.34 

0.632 

13.76 

-20.39 

8.82 

319  21.9 

20 

25.05 

10.18 

0.623 

15.14 

20.34 

8.80 

318  50.1 

30 

24.81 

10.15 

0.621 

16.51 

20.29 

8.78 

318  16.3 

May  10 

24.55 

10.25 

0.627 

17.89 

20.24 

8.76 

317  46.6 

20 

24.31 

10.49 

0.641 

19.26 

20.19 

8.74 

317  14.8 

30 

24.10 

10.84 

0.663 

20.64 

-20.16 

8.72 

*      316  42.0 

June    9 

23.93 

11.30 

0.691 

22.02 

20.13 

8.71 

316  11.2 

19 

23.82 

11.79 

0.721 

23.39 

20.11 

8.71 

315  39.5 

29 

23.76 

12.30 

0.752 

24.77 

20.11 

8.70 

315    7.7 

July    9 

23.77 

12.76 

0.781 

26.14 

20.10 

8.70 

314  35.9 

19 

23.82 

13.15 

0.804 

27.52 

-20.12 

8.71 

314    4.2  ! 

29 

23.91 

13.43 

0.822 

28.90 

20.14 

8.72 

313  32.4 

Aug.   8 

■  24.02 

13.58 

0.831 

30.27 

20.17 

8.73 

313    0.6 

18 

24.12 

13.59 

0.831 

31.65 

20.20 

8.75 

312  28.8 

28 

24.21 

13.47 

0.824 

33.02 

20.24 

8.77 

311  57.1 

Sept.   7 

24.25 

13.24 

0.810 

34.40 

-20.29 

8.79 

311  25.3 

17 

24.24 

12.94 

0.792 

35.78 

20.35 

8.81 

310  53.5 

27 

24.16 

12.61 

0.771 

37.15 

20.41 

8.84 

310  21.7 

Oct.     7 

24.03 

12.30 

0.752 

38.53 

20.47 

8.87 

309  50.0 

17 

23.83 

12.06 

0.738 

39.90 

20.53 

8.88 

309  18.2 

27 

23.59 

11.94 

0.730 

41.28 

-20.59 

8.91 

308  46.4 

Nov.    6 

23.33 

11.96 

0.731 

42.66 

20.64 

8.93 

308  14.5  < 

16 

23.06 

12.13 

0.742 

44.03 

20.69 

8.95 

307  42.9 

26 

22.81 

12.46 

0.762 

45.41 

20.73 

8.97. 

307  UA 

Dec.    6 

22.60 

12.92 

0.790 

46.78 

-20.76 

8.98 

306  39.3 

16 

22.45 

13.46 

0.823 

48.16 

20.78 

8.99 

306     7.6 

26 

22.37 

14.03 

0.858 

49.54 

20.79 

9.00 

305  35.8 

36 

22.35 

+  14.58 

+0.892 

50.91 

-20.79 

9.00 

305     4.0  ; 

Mean  Ob 

^liquity,  1878.0,  23  2 

• 

7'  17.99 

Motion  i 

n  100  days 

J,    ()!l272 

Precessic 

m  for  1878.5,     .     . 

50'^2589 

] 

Log.     1.70 

121 

Daily  ]^Iotion. 

1  Precessic 

m  in  a  Solar  Day,   . 

0^^1376 

1 

^og.    9.13 

862 

/ 

Precessic 

1 

m  in  a  Sidereal  Day, 

0^^1372 

I 

uog.    9.13 

743 

-3.177 

Sun's  Mc 

lan  Hor.  Parallax,   . 

8''.848 

• 

1 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


LOGABITHMS  FOB  EEDUCTION  OF  MEAK  PLACES,  187ao,  TO  APPABENT  PLACES. 


8n*ardB7. 
Sid.  honr. 

Log,  A. 

Log.B. 

Log.€» 

Log.  D. 

Solar  day. 
Sid.  hour. 

Log.  A. 

Log.  B. 

Log.C. 

Log.  B. 

/an.  0 

9.3126 

nO.8432 

nO.5426 

1.3029 

1 

9.3207 

0.84.;4 

0.5816 

1.3014 

Mar.  1 

9.5947 

nO.8823 

n1.2501 

0.8114 

2 

9.3287 

0.84?6 

0.6173 

1 .2997 

2 

9.5972 

0.8827 

1 .2526 

0.7880 

h   3 

9.3.365 

o.84::9 

0.6501 

1 .2!)79 

3 

9.5!)97 

0.8830 

1 .254!) 

0.7631 

(7.Q)  4 

9.344 1 

0.8442 

06804 

1 .2959 

4 

0.6922 

0.8833 

1.2571 

0.7:«>5 

5 

9.3516 

0.8445 

0.7087 

1.2938 

b   S 

9.6046 

0.8836 

1.2591 

0.7081 

6 

9.:ri89 

n0.R448 

n0.7:i51 

1.2915 

(11.0)  6 

9.6070 

nO.8838 

nl.26IO 

0.6775 

7 

9.3660 

0.8452 

0.7.5.98 

1.2891 

7 

9.6094 

0.8840 

1.2628 

0.6447 

8 

9.3730 

0.8456 

0.7830 

1.2866 

*   8 

9.6118 

0.884 1 

1.2644 

0.6)89 

9 

9.3798 

0.8461 

0.8050 

1 .2839 

.  9 

9.6141 

0.8842 

1 .2658 

0.569-^ 

10 

9.3865 

0.8466 

0.8258 

1.2810 

10 

9.6164 

0.8843 

1.2672 

0.5267 

11 

9.3930 

110.8471 

nO.8455 

1.2779 

11 

9.6187 

nO.8844 

nl.2684 

0.4793 

]2 

9.3994 

0.8477 

0.8640 

1.2747 

•  12 

9.6209 

0.8844 

1.26!)4 

0.4248 

13 

9.4i»57 

0.8482 

0.8818 

1.2714 

13 

9.6232 

0.8844 

1.2703 

0.'36:n 

14 

9.4118 

0.8488 

0.8988 

1.2679 

14 

9.6254 

0.8843 

1.2711 

0.2{K)4 

15 

9.4179 

0.8495 

0.9151 

1.2642 

15 

9.6276 

0.8842 

1.2718 

0.204 1 

16 

9.4238 

n0.8501 

n0.9306 

1.2604 

16 

!).G298 

110.8841 

nl.2723 

0.0!)55 

17 

9.4296 

0.8508 

0.9454 

1 .2.->63 

17 

9.6:n9 

0.8839 

1 .2727 

9.9504 

18 

9.4352 

0.8515 

0.9596 

1.2521 

•  18 

9.6311 

0.8837 

1.2730 

9.7305 

ta   1? 

9.4408 

0.8522 

0.9732 

1.2477 

19 

9.6362 

0.8834 

1.2731 

p9.2623 

(8.0)  20 

9.4462 

0.8530 

0.9862 

1i2432 

h  20 

9.6:k:»3 

0.8832 

1,2731 

n9.2280 

21 

9.4515 

110.8537 

nO.9987 

1.2384 

(13.0)21 

9.6404 

aO.8828 

nl.2730 

n9.7162 

22 

9.4567 

0.8545 

1.0108 

1.2335 

22 

9.6425 

0.8824 

1.2727 

9.943.) 

23 

9.4618 

0.8553 

1.0224 

1.2284 

23 

9.6446 

0.8820 

1.2723 

0.0900 

24 

9.4668 

0.8561 

l.o:5:J5 

1.2230 

24 

9.6467 

0.8816 

1.2718 

0.1995 

25 

9.4717 

0.8569 

1.0442 

1.2175 

25 

9.6488 

0.8811 

1.2712 

0.2867 

26 

9.4765 

nO.8578 

nl.0545 

1.2118 

26 

9.6509 

n0.8806 

n  1.2704 

»0.3590 

27 

9.4812 

0.8586 

1.0645 

1.2058 

27 

9.6530 

0.8800 

1 .2695 

0.42:)9 

28 

9.4858 

0.8595 

1 .074 1 

1.1997 

28 

9.6550 

0.8795 

1.2685 

0.4748 

29 

9.4903 

0.8603 

1.0834 

1.1933 

29 

9.6571 

0.8788 

1.2673 

0.5226 

30 

9.4947 

0.8612 

1.0923 

1.1866 

30 

9.65!>2 

0.8782 

1.2660 

0.5657 

31 

9.49J>1 

.  0.8621 

1.1009 

1.1797 

31 

9.6612 

0.8775 

1.2646 

0.6)48 

Feb.  1 

9.5033 

nO.8629 

nl.1091 

1.1726 

Apr.  1 

9.6633 

«0.8767 

«1 .26*30 

n0.6404 

2 

9.5075 

0.8638 

1.1172 

1.1653 

2 

9.6654 

0.8760 

1.2613 

0.6M2 

h   3 

9.5116 

0.8647 

1.1250 

1.1577 

3 

9.6675 

0  8751 

1.2595 

0.7036 

(9.0)  4 

9.5156 

0.8655 

1.1324 

1,1498 

4 

9.6695 

0.8743 

1 .2575 

0.7318 

5 

9.5195 

0.8664 

1.13!I6 

1.1416 

,   5 

9.6716 

0.87:i4 

1.2554 

0.7581 

6 

9.5234 

nO.8672 

nl.l466 

1.1331 

(13.0)  6 

9.6737 

nO.8725 

a1.25:)2 

nO.7828 

7 

9.5271 

0.8680 

1.1533 

1.1243 

7 

9.6758 

0.8716 

1 .2508 

0.8)61 

8 

9.5308 

0.8689 

1.1598 

1.1152 

8 

9.6779 

0.8706 

1 .2483 

0.8281 

9 

9.5:M4 

0.8697 

1.1660 

1.1058 

9 

9.6800 

0.8696 

1 .2456 

0.8489 

10 

9.5:W0 

0.8705 

1.1720 

1.0960 

10 

9.6821 

0.8686 

1 .2428 

0.8686 

11 

9.5415 

ii'>.87l3 

nl.l778 

1.0859 

11 

9.6842 

nO.8675 

wl.2398 

nO.8872 

12 

9.5449 

0.8721 

1.1834 

1.0754 

12 

9.6863 

0.8665 

1 .2367 

0.9050 

13 

9.5483 

0.8729 

1.1887 

1.0645 

13 

9.6884 

0.8653 

1.2335 

0.9220 

14 

9.5516 

0.8736 

1.1939 

1 .0532 

14 

96.006 

0.8642 

1.2301 

0.9*381 

15 

9.5548 

0.8744 

1.1989 

1.0414 

15 

9.6927 

0.8630 

1.226'> 

0.95:M} 

16 

9.5580 

n0.875l 

n  1.2037 

1.0292 

16 

9.6949 

n0.8618 

111  .2228 

ii0.96:*4 

17 

9.561 1 

0.8758 

li2!)83 

1.0165 

17 

9.6:)7i 

0.86)6 

1.2189 

0.9826 

h  IH 

9.5642 

0.8765 

1.2127 

1 .0033 

18 

9.6!  )92 

.  0.85!)3 

1.2149 

0.9963 

(10.0)19 

9.5672 

0.8772 

1.2169 

0.9895 

19 

9.7014 

0.8581 

1.2107 

1.0093 

2^) 

.9.5701 

0.8778 

1.2210 

0.9752 

h  20 

9.7036 

0.8.368 

1.236:) 

1 .0220 

21 

9.5730 

nO.8784 

w  1. 2249 

0.9603 

(14.0)21 

9.7058 

»0.8554 

111.2018 

n  1.0340 

22 

9.5K9 

0.8790 

1.2286 

0.9446 

22 

a7081 

0.8541 

1.1971 

1 .0456 

23 

9.5787 

0.8795 

1.2322 

0.9282 

23 

9.7103 

0.8527 

1.1023 

1.0568 

24 

9.5815 

0.8800 

1.2356 

0.9111 

24 

9.7125 

0.8514 

1.1872 

1 .0676 

25 

9.5842 

0.8805 

1.2388 

0.8931 

25 

9.7148 

0.8500 

1.1820 

1.0780 

26 

9.5869 

n0.8810 

nl.2418 

0.8743 

26 

9.7170 

n0.84)% 

Ml. 1766 

n  1.0880 

27 

9.5896 

0.8815 

1.2447 

0.8544 

27 

9.71  !)3 

0.8472 

1.1710 

1.0977 

28 

9.5922 

0.8819 

1 .2475 

0.83;i5 

28 

9.7216 

0.84.57 

1.1652 

l.l(/7.) 

29 

9.5947 

0.8823 

1.2501 

0.8114 

29 

9.7239 

0.8443 

1.15!)2 

1.116) 

30 

9  5972 

nO.8827 

n  1.2526 

0.7880 

30 

9.7262 

»0.8428 

nl.l530 

nl.l247 

Jan.  0  to  Jaly  20.  E 


0".oa. 
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FIXED  STARS,  1878. 


FOR  WASHINGTON  MEAN  MIDNIGHT. 

LOGAETTHMS  FOR  REDUCTION  OF  MEAN  PLACES,  1878.0,  TO  APPARENT  PLACES. 

Solar  dfty. 
Rid.  hour. 

Log.  A. 

Log.B. 

liOg.C. 

Log.D. 

Solar  day. 
Sid.  hour. 

Log.  A. 

Log.B. 

Log.C. 

Log.B. 

May     1 

9.7285 

n0.8413 

nl.l466 

nl.l331 

July     1 

9.8731 

nO.7794 

0.5187 

»1.3038 

2 

9.7308 

0.8398 

1.1399 

1.1412 

2 

9.8753 

0.7794 

0.5573 

1.3024 

3 

9.7331 

0.8383 

1.1330 

1.1491 

3 

9.8774 

0.7795 

0.5926 

1.3009 

4 

.9.7354 

0.8368 

1.1259 

1.1567 

4 

9.8795 

0.7796 

0.6253 

1.2993 

h      5 

9.7377 

0.8353 

1.1186 

1.1640 

h      5 

9.8816 

0.7797 

0.6554 

1.2976 

<15.0)  6 

9.7401 

nO.8338 

ni.ino 

nl.l711 

(19.6)  6 

9.8837 

nO.7799 

0.6835 

nli»57 

7 

9.7425 

0.8323 

1.1032 

1.1779 

7 

9.8857 

0.7801 

0.7098 

15937 

8 

9.7449 

0.8308 

1.0950 

1.1846 

8 

9.8877 

0.7804 

0.7344 

15916 

9 

9.7473 

0.8293 

1.0866 

1.1910 

9 

9.8898 

0.7807 

0.7576 

15894 

10 

9.7496 

0.8277 

1.0780 

1.1971 

10 

9.8918 

0.7810 

0.7795 

15870 

11 

9.7520 

nO.8262 

nl.0690 

nl.2031 

11 

9.8938 

n0.7814 

0.8003 

n15845 

12 

9.7544 

0.8247 

1.0597 

1.2089 

12 

9.8957 

0.7818 

0.8200 

15818 

13 

9.7568 

0.8232 

1.0501 

1.2144 

13 

9.8977 

0.7822 

0.8388 

15790 

14 

9.7592 

0.8217 

1.0401 

15197 

14 

9.8996 

0.7827 

0.8566 

15761 

15 

9.7617 

0.8202 

1.0298 

1.2249 

15 

9.9015 

0.7832 

0.8736 

15730 

16 

9.7641 

n0.8187 

nl.0191 

nl.2299 

16 

9.9034 

nO.7837 

0.8899 

nl5G96 

17 

9.7065 

0.8173 

1.0081 

1.2347 

17 

9.9053 

0.7842 

0.9055 

15664 

18 

9.7690 

0.8158 

0.9966 

1.2393 

18 

9.9071 

0.7848 

0.9204 

15629 

19 

9.7714 

0.8144 

0.9847 

1.2438 

19 

9.9089 

0.7854 

0.9347 

15593 

h    20 

9.7739 

0.8129 

0.9723 

lii481 

b    ^ 

9.9107 

0.7860 

0.9484 

15565 

(16*6)21 

9.7763 

n0.8115 

nO.9594 

nli2522 

(36.6)21 

9.9125 

nO.7866 

0.9616 

»15515 

22 

9.7788 

0.8101 

0.9460 

1.2562 

22 

9.9143 

0.7873 

0.9743 

15474 

23 

9.7812 

0.8087 

0.9321 

1^3600 

23 

9.9161 

0.7879 

0.9865 

15431, 

24 

9.7837 

0.8074 

0.9176 

1.2636 

24 

9.9178 

0.7886 

0.9983 

15386 

25 

9.7861 

0.8060 

0.9025 

1.2671 

25 

9.9195 

0.7894 

1.0097 

15340 

26 

9.7886 

n0.8047 

nO.8867 

nl.2705 

26 

9.9212 

n0.7901 

1.0206 

nl5292 

27 

9.7910 

0.8034 

0.8702 

1.2737 

27 

9.9229 

0.7909 

1.0312 

15242 

28 

9.7935 

0.8022 

0.8529 

1.2767 

28 

9.9245 

0.7916 

1.0414 

15190 

29 

9.7959 

0.8009 

0.8348 

1.2796 

29 

9.9261 

0.7924 

1.0512 

J5137 

30 

9.7984 

0.7997 

0.8157 

1.2824 

30 

9.9278 

0.7932 

1.0607 

15081 

31 

9.8008 

0.7985 

0.7957 

1.2851 

31 

9.9294 

0.7940 

1.0699 

15U24 

June   1 

9.8033 

nO.7973 

nO.7746 

nl.2876 

Aug.    1 

9.9309 

nO.7948 

1.0788 

nl.l965 

2 

9.8057 

0.7961 

0.7522 

1.2899 

2 

9.9325 

0.7957 

1.0874 

1.1904 

^     3 

9.8082 

0.7d50 

0.7286 

1.2921 

3 

9.9340 

0.7965 

1.0957 

1.1840 

4 

9.8106 

0.7939 

0.7035 

1^2942 

b      4 

9.9355 

9.7973 

1.1037 

1.1775 

(17.6)  6 

9.8130 

0.7929 

0.6767 

1.2962 

(dl.6)  5 

9.9370 

0.7981 

1.1115 

1.1707 

9.8155 

n0.7919 

n0.6480 

nl.2980 

6 

9.9385 

nO.7989 

1.1190 

nl.l636 

7 

9.8179 

0.7909 

0.6172 

1.2997 

7 

9.9400 

0.7998 

1.1262 

1.1563 

8 

9.8203 

0.7900 

0.5839 

1.3013 

8 

9.9414 

0.8006 

1.1332 

1.1488 

9 

9.8227 

0.7891 

0.5478 

1.3027 

9 

9.9428 

0.8014 

1.1400 

1.1410 

10 

9.8251 

0.7882 

0.5081 

1.3041 

10 

9.9443 

0.8022 

1.1466 

1.1330 

11 

9.8275 

nO.7873 

nO.4644 

nl.3053 

11 

9.9456 

n0.8030 

1.1530 

«1.1247 

12 

9.8299 

0.7865 

0.4157 

1.3063 

12 

9.9470 

0.8038 

1.1591 

1.1161 

13 

9.8323 

0.7858 

0.-3607 

1.3073 

13 

9.9484 

0.8046 

1.1651 

1.1072 

14 

9.8347 

0.7851 

0.2976 

1.3081 

14 

9.9497 

0.8054 

1.1709 

1.0980 

15 

9.8370 

0.7844 

0.2235 

1.3088 

15 

9.9510 

0.8062 

1.1765 

1.0884 

16 

9.8394 

nO.7838 

n0.1341 

nl.3094 

16 

9.9523 

n0.8070 

1.1818 

nl.0784 

17 

9.8417 

0.7832 

0.0212 

1.3099 

17 

9.9536 

0.8077 

1.1870 

1.0682 

18 

9.8441 

0.7826 

9.8680 

1.3102 

18 

9.9549 

0.8085 

1.1920 

1.0575 

19 

9.8464 

0.7821 

9.6292 

1.3105 

19 

9.9561 

0.8092 

1.1968 

1.0465 

h     20 

9.8487 

0.7817 

n9.0536 

1.3106 

b    20 

9.9573 

0.8099 

1.2015 

1.0351 

(18.6)21 

9.8510 

n0.7813 

J99.2969 

nl.3106 

(9d.6)21 

9.9585 

n0.8106 

1.2059 

nl.0332 

22 

9.8533 

0.7809 

9.7077 

1.3104 

22 

9.9597 

0.8112 

1.2103 

1.0107 

23 

9.8555 

0.7806 

9.9151 

1.3102 

23 

9.9609 

0.8119 

1.2144 

0.9979 

24 

9.8578 

0.7803 

0.0547 

1.3098 

24 

9.9621 

0.8125 

1.2184 

0.9845 

25 

9.8600 

0.7800 

0.1600 

1.3093 

25 

9.9633 

0.8131 

li2223 

0.9705 

26 

9.8623 

nO.7798 

0.2446 

nl.3087 

26 

9.9644 

nO.8137 

1.2259 

nO.9559 

27 

9iX>45 

0.7796 

0.3153 

1.3079 

27 

9.9656 

0.8142 

1.2295 

0.9407 

28 

9.8667 

0.7795 

0.3760 

1.3071 

28 

9.9667 

0.8147 

1.2329 

0.9248 

29 

9.8689 

0.7794 

0.4291 

1.3061 

29 

9.9678 

0.8152 

1.2361 

0.9083 

30 

9.8710 

0.7794 

0.4762 

1.3050 

30 

9.9689 

0.8157 

1.2392 

0.8907 

31 

9.8731 

nO.7794 

0.5187 

n\  .3038 

31 

9.9699 

n0.8161 

liM21 

nO.8724 

Jan.  0  to  Jaly  20,  E  =  +  (K'.03. 


July  90  to  Sept  25,  E  »  +  0".04. 
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1 

• 

FOR  WASHINGTON  MEAN  MIDNIGHT. 

LOGARITHMS  FOB  REDUCTION  OF  MEAK  PLACES,  1878.0,  TO  APPARENT  PLACES. 

Solar  day. 

;  SkL  bonr. 

1 

Log.  A. 

Log.B. 

Log.€. 

Log.I>. 

Solar  day. 
Sid.  hour. 

Log.  A. 

Log.B. 

Log.C. 

Log.B. 

Sept.   1 

9.9710 

n0.8165 

1.2449 

nO.8533 

Nov.    1 

0.0311 

110.7678 

1.1594 

1.1157 

2 

9.9721 

0.8169 

1.2476 

0.8332 

2 

0.0322 

0.7659 

1.1530 

1.1247 

3 

9.9731 

0.8173 

1.2501 

0.8118 

3 

0.0334 

0.7640 

1.1463 

1.1334 

h       4 

9.9742 

0.8176 

1.2225 

0.7892 

b       4 

0.0345 

0.7621 

1.1394 

1.1418 

(93.0)  5 

9.9752 

0.8178 

1J2548 

0.7651 

(3.0)   5 

0.0357 

0.7602 

1.1323 

1.1499 

6 

9.9762 

nO.8181 

1.2569 

nO.7395 

6 

0.0368 

nO.7582 

1.1249 

1.1577 

7 

9.9772 

0.8183 

1.2589 

0.7122 

7 

0.0380 

0.7562 

1.1172 

1.1653 

8 

9.9782 

0.8185 

1.2607 

0.6829 

8 

0.0392 

0.7542 

1.1093 

•  1.1726 

9 

9.9792 

0.8186 

li2624 

0.6513 

9 

0.0404 

0.7522 

1.1011 

1.1796 

10 

9.9802 

0.8187 

1.2640 

0.6170 

10 

0.0416 

0.7503 

1.0926 

1.1864 

11 

9.9812 

n0.8188 

1.2655 

nO.5797 

11 

0.0428 

nO.7483 

1.0837 

1.1930 

12 

9.9822 

0.8188 

1.2668 

0.5388 

12 

0.0441 

0.7463 

1.0745 

1.1994 

13 

9.9831 

0.8188 

1.2680 

0.4935 

13 

0.0453 

0.7443 

1.0650 

1^2055 

14 

9.9841 

0.8187 

1.2691 

0.4425 

14 

0.0465 

0.7423 

1.0552 

1J2114 

15 

9.9850 

0.8186 

1.2700 

0.3847 

15 

0.0478 

0.7403 

1.0449 

li2171 

16 

9.9860 

n0.8185 

1.2709 

n0.3178 

16 

0.0490 

?i0.7383 

1.0343 

1.2227 

17 

9.9869 

0.8183 

1.2716 

0.2386 

17 

0.0503 

0.7363 

1.0233 

1.2280 

18 

9.9879 

0.8181 

1.2721 

0.1413 

18 

0.0516 

0.7344 

1.0118 

1.2331 

b     li^ 

9.9888 

0.8179 

1.2726 

0.0152 

b     19 

0.0529 

0.7324 

0.9999 

1.2380 

<0.0)  20 

9.9897 

0.8176 

1.2729 

9.8368 

(4.0)  20 

0.0542 

0.7305 

0.9875 

liM27 

21 

9.9907 

it0.8172 

1.2731 

119.5282 

21 

0.0555 

nO.7286 

0.9746 

liJ473 

22 

9.9916 

0.8168 

1.2731 

98.0800 

22 

0.0568 

0.7267 

0.9611 

1.2517 

23 

9.9925 

0.8164 

1.2731 

9.5579 

23 

0.0581 

0.7248 

0.9471 

1.2559 

24 

9.9934 

0.8160 

li2729 

9.8521 

24 

0.05.94 

0.7229 

0.9325 

liiS99 

25 

9.9944 

0.8155 

1.2725 

0.0259 

25 

0.0607 

0.7211 

0.9172 

1.2637 

26 

9.9953 

n0.8149 

1.2721 

04492 

26 

0.0621 

n0.7193 

0.9011 

1.2674 

27 

9.9962 

0.8143 

1.2715 

0.2454 

27 

0.0634 

0.7175 

0.8843 

1.2709 

28 

9.9971 

0.8136 

1.2708 

0.3241 

28 

0.0647 

0.7157 

0.8668 

1.2743 

29 

9.9980 

0.8129 

1.2700 

0.3905 

29 

0.0661 

0.7140 

0.8484 

1.2775 

30 

9.9990 

0.8122 

• 

lii690 

0.4482 

30 

0.0674 

0.7123 

0.8289 

1.2805 

Oct.     1 

9.9999 

n0.8114 

1.2679 

0.4990 

Dec.    1 

0.0687 

n0.7107 

0.8084 

li2834 

9 

0.0008 

0.8106 

15667 

0.5442 

2 

0.0701 

0.7091 

0.7867 

1.2861 

3 

0^0017 

0.8097 

1.2653 

0.5851 

3 

0.0715 

0.7075 

0.7638 

1.2887 

b        4 

0.0027 

0.8088 

1.2638 

0.6224 

b       4 

0.0728 

0.7059 

0.7394 

1.2911 

(1.0)   5 

0.0036 

0.8078 

1.2621 

0.6567 

(5.0)   5 

0.0742 

0.7044 

0.7134 

1.2934 

6 

0.0045 

aO.8068 

^J2604 

0.6884 

6 

0.0756 

n0.7029 

0.6856 

1.2956 

7 

0.0055 

0.8058 

1.2585 

0.7177 

7 

0.0769 

0.7015 

0.6557 

1J2975 

8 

0.0064 

0.8047 

1.2564 

0.7451 

8 

0.0783 

0.7002 

0.6235 

1.2994 

9 

0.0074 

0.8036 

1.2542 

0.7709 

9 

0.0797 

0.6989 

0.5887 

1.3011 

10 

0.0083 

0.8024 

1.2519 

0.7951 

10 

0.0811 

0.6976 

0.5505 

1.3026 

11 

0.0093 

n0.8012 

1.2494 

0.8178 

11 

0.0824 

nO.6964 

0.5085 

1.3041 

12 

0.0102 

0.8000 

1.2468 

0.8393 

12 

0.0838 

0.6953 

0.4620 

1.3053 

13 

0.0112 

0.7987 

liM40 

0.8597 

13 

0.0852 

0.6942 

0.4094 

1.3065 

14 

0.0122 

0.7974 

1^2411 

0.8791 

14 

0.0865 

0.6931 

0.3496 

1.3075 

15 

0.0132 

0.7960 

1.2380 

0.8975 

15 

0.0879 

0.6921 

0J2800 

1.3084 

16 

0.0142 

nO.7946 

1J2348 

0.9150 

16 

0.0893 

110.69]  2 

0.1969 

1.3091 

17 

0.0152 

0.7932 

1.2314 

0.9318 

17 

0.0906 

0.6903 

0.0938 

1.3096 

18 

0.0162 

0.7917 

1.2278 

0.9478 

18 

0.0920 

0.6895 

9.9569 

1.3101 

b     19 

0.0172 

0.7902 

1.2241 

0.9631 

b     19 

0.0933 

0.6888 

9.7597 

1.3104 

(9.0)  20 

0.0182 

0.7886 

liJ203 

0.9777 

(0.0)  20 

0.0947 

0.6881 

P9.3828 

1.3106 

21 

0.0192 

n0.7871 

1.2163 

0.9918 

21 

0.0960 

nO.6874 

n8.9540 

1.3106 

22 

0.0203 

0.7855 

1.2121 

1.0053 

22 

0.0974 

0.6869 

9.6282 

1.3105 

23 

0.0213 

0.7838 

1.2077 

1.0183 

23 

0.0987 

0.6864 

9.8798 

1.3102 

24 

0.0223 

0.7821 

1J2031 

1.0308 

24 

0.1000 

0.6859 

0.0382 

1.3099 

25 

0.0234 

0.7804 

1.1983 

1.0428 

25 

0.1014 

0.6855 

0.1537 

1.3094 

26 

0.0245 

0.7787 

1.1934 

1.0544 

26 

01027 

0.6852 

0.2448 

1.3087 

27 

0.0256 

n0.7770 

1.1883 

1.0656 

27 

0.1040 

nO.6849 

n0.3199 

1.3079 

28 

0.0267 

0.7752 

1.1829 

1.0764 

28 

0.1054 

0.6847 

0.3840 

1.3069 

29 

0.0278 

0.7734 

1.1773 

1.0868 

39 

0.1067 

0.6845 

0.4396 

1.3058 

30 

0.0289 

0.7715 

1.1715 

1.0968 

30 

0.1080 

0.6845 

0.4887 

1.3046 

31 

0.0300 

0.7697 

1.1656 

1.1064 

31 

0.1093 

0.6844 

0.5327 

1.3033 

32 

0.0311 

»0.7678 

1.1594 

1.1157 

32 

0.1105 

nO.6845 

nO.5727 

1.3018 

Sept  85  to  Deo.  10,  £  »  +  0".03. 


Dea  10  to  Deo.  31,  B  » -f  0".04. 
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FIX£D  STARS,  1^78. 


FOR  WASHINGTON  MEAN  MIDNIGHT. 


QUAKTITIES  FOR  REDUCING  MEAN  PLACES,  1878.0,  TO  APPARENT  PLACES. 


Solar  (lay. 

r. 

/• 

Sid.  hour. 

^.  « 

u 

Jan.  0 

0  0020 

+  9.49 

1 

.0047 

9.67 

2 

.0075 

9.H5 

h   3 

.0102 

10.03 

(7.0)  4 

.0130 

10.20 

.0157 

10.38 

6 

.0184 

+  10.55 

r 

.(»212 

10.73 

8 

.0239 

10.90 

9 

.0266 

1 1 .08 

10 

.0294 

11.25 

11 

.0321 

+  11.42 

12 

.0:{49 

1 1 .5!) 

13 

.0376 

11.76 

14 

.0403 

1 1  .\>rZ 

15 

.0431 

12.09 

16 

-.0458 

+ 12.26 

17 

.0485 

12.42 

18 

.0513 

12.58 

h  li> 

.0540 

12.74 

(8.0)  20 

.0568 

12.90 

21 

.0595 

+  13.06 

22 

.0623 

13.22 

23 

.0650 

13.37 

24 

.0677 

13.53 

25 

.0705 

13.68 

26 

.0732 

+  13.84 

27 

.0759 

13.JH) 

28 

.0787 

14.14 

i:y 

.0814 

14.28 

30 

.0841 

14.43 

31 

.0869 

14.57 

Feb.  1 

.08<»6 

+  14.71 

2 

0924 

14.85 

h   3 

.0951 

14.99 

(0.0)  4 

.0J)78 

15.13 

5 

.1006 

16.27 

6 

.1033 

+  15.40 

7 

.1060 

15.54 

8 

.1088 

15.67 

9 

.1115 

15.80 

10 

.1143 

15  93 

11 

.1170 

+  16.06 

12 

.1197 

16.19 

13 

.1224 

16.32 

14 

.1252 

16.44 

15 

.1279 

16.56 

16 

.1307 

+  16.68 

17 

.1334 

16.80 

h  18 

.1361 

16.92 

(10.0)19 

.1389 

17.(»4 

20 

.1416 

17.16 

21 

.1444 

+  17.27 

22 

.1471 

17.38 

23 

.1498 

17.50 

24 

.1526 

17.61 

25 

.1553 

17.72 

26 

.1580 

+  17.83 

27 

.1608 

17.94 

28 

.1635 

18.05 

29 

.1662 

18.15 

30 

0.1690 

+  18.26 

Log  o^ 


fc3* 


0.!K)83 
0.91  C6 
0.9129 
0.9152 
0.91 76 
0.!)200 

0.9224 
0.9248 
0.9272 
0.9297 
0.9322 

0.9346 
0.9371 
0.9395 
0.9420 
0.9445 

0.9470 
0.9495 
0.9521 
0.9546 
0.9572 

0.9597 
0.9622 
0.9647 
0.9672 
0/J697 

0.9721 
0.9746 
0.9770 
0.9794 
0.9818 
0.9842 

0.9865 
0.9889 
0.9912 
0.9934 
0.9956 

0.9978 
1 .0000 
1.0022 
1 .0043 
1 .0064 

1 .0084 
1.0105 
1.0124 
1.0144 
1.0164 

1.0183 
1.0201 
1 .0220 
1 .0238 
1 .0256 

1 .0273 
1 .0290 
1.0307 
1 .0324 
1.0340 

1.0356 
1 .0372 
1.0387 
1.040-J 
1.0417 


o. 

Log  h. 

300°  35 

1.3094 

301  2 

1 .3092 

301  29 

1 .3089 

3>l  56 

1 .3086 

302  22 

1 .3083 

302  47 

1 .3080 

203  12 

1 .3077 

303  37 

1 .3073 

304  1 

l.3{J70 

304  25 

1 .3C66 

304  48 

1 .3(^62 

305  11 

1 .3057 

305  33 

1 .3053 

305  54 

1 .3048 

306  15 

1 .3044 

306  36 

1.3039 

306  56 

1 .3034 

307  lo 

1 .3029 

307  34 

1 .3023 

307  52 

1.3018 

308  10 

1.3012 

3t«  27 

1.3007 

308  44 

1.3001 

309  1 

1 .2995 

309  17 

1 .2989 

309  33 

1 .2983 

309  49 

1 .2977 

310  4 

l.2i»70 

310  18 

12964 

310  :«^ 

1 .2957 

310  47 

1.2951 

311  0 

1 .2944 

311  13 

1.2938 

311  26 

1.2931 

311  39 

K2i)2o 

311  51 

1.2!)  18 

312  4 

1.2911 

312  15 

1 .2905 

312  27 

1 .2898 

3i2  38 

1.2891 

312  49 

1 .2885 

31^  0 

1.2878 

313  10 

1 .2872 

313  21 

1.2865 

313  31 

1 .2859 

313  41 

1 .2853 

313  51 

1.2846 

314  1 

1.2840 

314  10 

1.2834 

314  20 

1 .2828 

314  29 

1.2822 

314  38 

1.2817 

314  47 

1.2811 

314  56 

1 .2806 

315  5 

1.2800 

315  14 

1 .2795 

315  23 

1.2790 

315  32 

1.2785 

315  40 

1.2781 

315  49 

1 .2777 

385  58 

1 .2772 

316  7 

1 .2768 

/ 

9 
12 
16 
19 
23 


350 
349 
348 
Ml 
346 
345  261 

344  29 
343  32 
342  35 
341  38 
340  41 

339  43 
338  46 
337  49 
336  51 
335  5:i 


3:m 

333 
332 
332 
331 


55 

57 

59 

1 

2 


330  4 

329  5 

328  7 

327  8 

326  8 

325  9 
324  9 
323  10 
322  10 
321  10 
320  10 


319  10 
318  10 
317 
316 
315 

314  6 

313  5 

312  4 

311  2 

310  1 

308  59 
307  57 
306  55 
305  52 
304  50 

303  47 
302  44 
301  41 
300  38 

2i)9  35 

298  32 
297  29 
2<)6  25 
295  21 
294  17 

13 
9 
5 
0 

56 


Log  ^. 


293 
292 
291 

290 

288 


n0.1796 
0.2187 
0.2545 
0.2873 
0.3177 
0.3460 

nO.3725 
0.3972 
0.4203 
0.442:3 
0.4631 

nO.4828 
0.5015 
0.519:) 
0.5362 
0.5525 

n0.5680 
0.5828 
0i>970 
0.6105 
0.6235 

110.6361 
0.6481 

0.6598 
0.6709 
0.6817 

n0.6919 
0.7019 
0.7115 
0.7208 
0.72<)8 
0.7384 

110.7466 
0.7546 
0.7623 
0.7698 
0.7770 

n0.7840 
0.7907 
0.7.972 
0.8U:34 
0.8094 

n0.8152 
0.8208 
0.8262 
0.6314 
0.8:)64 

0.8457 
0.8501 

0.8544 
0.8585 

nO.8624 
0.8661 
0.86.96 
0.8729 
0^761 

nO.8792 
0.852i 
0.8850 
0.8876 

n0.8900 


%. 


1.51 
1.65 

1.80 
1.94 
2.08 
2.22 

2.36 

2.5t) 
2.63 
2.77 
2.90 

3.04 
3.17 
3.31 
3.44 
3.57 

3.7u 
3.82 
3.95 
4.08 
4.20 

4.33 
4.45 
4.57 

4.6l) 
4.80 

4.92 
5.03 
5.14 
5.26 
5.37 
5.47 

5.58 
5.6e 

5.78 
5.88 
5.98 

6.08 
618 
6.27 
6.:i6 
6.45 

6.5i. 
6.62 
6.70 
6.78 
6.86 

6.94 
7.01 
7.08 
7.15 
7.22 

7.28 
7.-35 
7.41 
7.46 
7.52 

7.57 
762 
7.6"' 
7.72 
7.76 


/ 


+  o.6:« 

0.645 
0.657 
0.66i) 
0.680 
0.692 

+  0.704 
0.715 
0.727 
0.738 
0.750 

+  0.761 
0.773 
0.784 
0.795 
0.806 

+  0.817 

0.828 

0.8:39 

0.854) 
0.86i> 

+  0.871 
0.881 
0.892 
0.902 
0.912 

+  0.922 
0.9:32 
0.942 
0.952 
0.962 
0.971 

+  0.981 
0.990 
i  .0(M) 
.009 
.018 

.027 

.0:36 

.045 
.054 
.062 

.071 
.07!. 
.088 
.096 
.104 

.112 
.120 
.128 
.1:36 
.143 

.151 
.159 
.166 
,174 
.181 

.18!) 
.1<)6 
.203 
.210 
iii7 


«. 


20 
2(f 
20 
20 
20 


h  m 

2t)  2.3 

20  4.2 

20  6.0 

20  7.7 

20  9J> 

20  11.2 

12.8 
14.5 
16.1 
17.7 
19.2 

20  20.7 
20  22.2 
20  2:3.6 
20  i»5.0 
20  26.4 

20  27.7 

20  29.(> 
20  30.2 
20  :31.C 
20  32.7 

20  33.8 
20  35.0 
20  36.1 
20  37.2 
20  38.2 

20  :30.3 
20  40.3 
20  41.2 
20  42.2 
20  43.1 
20  44.0 

20  44.9 

20  45.8 

20  46.6 

20  47.4 

20  48.2 


20 

20 
20 
20 
20 

20 

20 
20 
20 
20 

20 
•20 
20 
20 
20 


49.0 

49.81 

.50..'^ 

51.2 

52.0 

52.7 
5:3.4 
54.1 
54.7 
55.4 

56.1 
567 
57.3 
57.9 
58.6 


20  59.21 

20  59.8 

21  0.4 
21 
21 

21 
21 
21 
21 
21 


0.9 
1.5 

2.1 
2.7 
3.3 
3.9 
4.4 


2:3 
2:3 
23 
23 

22 


h  m 
23  20.6 
23  16.8 
i:3.l 
9.3 
55 
1.7 

57.9 
22  54.1 
22  50J3 
22  46.5 
22  42.7 

22  38.9 
22  35.1 
22  31.3 
22  27.4 
22  23.5 


22 
22 
22 
22 
22 

22 
21 
21 
21 
21 

21 
21 
21 
21 
21 
21 

21 
21 
21 
21 
21 

20  56.4 
20  52.3 
20  AASL 
20  44.2 
20  40.1 

20  35.9 
20  31.8 
20  27.7 ; 
20  23.5 
20  IS).3 


19.7 

15.8 , 

Hi) 

d.1 

4J2 

0.3 
56.4 
52.4 
48i> 
44.5 

40.6 
:36.6 
32.7 
28.7 
24.7 
20.T 

16.7 
126 
84> 
4i>i 
0.5' 


2i) 
20 
23 
2d 
19 


15.1 

lOi) 

6.7 

2.6 

58.4 


19  54.1 
19  49.9 
19  45.7 
19  41.4 
19  :37.1 

10  32.9 


19 
19 


2H.6 
24.3 
19  20.0 
19  15.7 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


QUANTITIES  FOE  REDUCING  MEAN  PLACES,  1878.0,  TO  APPAHENT  PLACES. 


Solar  (lay. 
Sid.  hour. 

r. 

/• 

Log^. 

Mar.  1 

S,\662 

+  18.15 

1.040*i 

2 

.1690 

18.26 

1.0417 

3 

.1717 

18.37 

1.0432 

4 

.174:> 

18.47 

1.0446 

„   5 

.177:4 

18.57 

1.0460 

(11.0)  6 

.1800 

•1- 18.68 

1 .0474 

7 

.1827 

18.78 

1.0487 

8 

.1H54 

18.88 

1.0501 

9 

.1882 

18.98 

1.0514 

10 

.1909 

19.08 

1 .0527 

11 

.:936 

+  19.18 

1.0539 

12 

.1964 

19.28 

1.0551 

13 

.1091 

19.38 

1.0563 

14 

Sid\9 

19.48 

1.0575 

15 

J^046 

19.58 

1.0587 

16 

.2073 

+ 19.67 

1.0598 

17 

.2101 

19.77 

1.0610 

18 

.2128 

19.87 

1.0621 

19 

i2l55 

19.97 

1.0632 

h  '^ 

.2183 

20.07 

1.0642 

<19.0)2I 

.2210 

+  20.16 

1.0653 

22 

.2238 

20.26 

1.0663 

23 

.2265 

20.36 

1.0673 

24 

.22!)2 

20.46 

1.0684 

25 

i2320 

20.56 

1.0694 

26 

.2347 

+  20.66 

1.0704 

27 

.2:i?4 

23.76 

1.0713 

28 

.2402 

20.86 

1.0723 

29 

.2429 

20.95 

1.0733 

30 

iJ457 

21.05 

1.0743 

31 

.2484 

21.15 

r.0752 

Apr.  1 

J25ir 

+  21.25 

1.0761 

2 

.2539 

\     21.36 

1.0771 

3 

.2566 

21.46 

1 .0780 

4 

.2594 

21.56 

1.0789 

^       6 

.2621 

21.66 

1.0799 

(13.0)  6 

i2648 

+  21.77 

1.0808 

7 

.2676 

21.87 

1.0817 

8 

.2703 

21.98 

1.0827 

9 

.2730 

22.08 

1 .0836 

10 

.2758 

22.19 

1.0846 

11 

.2785 

+  22.30 

1.0855 

12 

.2813 

22.41 

1.0865 

13 

.2840 

22.52 

1 .0874 

14 

JSW67 

22.63 

1.0884 

15 

.2895 

22.74 

1 .0894 

16 

.2922 

+  22.86 

1.0903 

17 

.2950 

2-J.97 

1.0913 

18 

.2977 

23.08 

1.0923 

19 

.3004 

23.20 

1 .0933 

h  20 

.3032 

23.32 

1.0943 

(14^)21 

.3059 

+  23.44 

1.0954 

22 

.3086 

23.56 

1.0964 

23 

.3114 

23.68 

1.0975 

24 

.3141 

23.80 

1.0986 

25 

.3168 

23.92 

1.0997 

26 

.3196 

+  24.a'> 

1.1008 

27 

.322:^ 

24.17 

1.1019 

28 

.3251 

24.30 

1.1030 

29 

.3278 

24.43 

11042 

30 

.3305 

24.56 

1.1053 

3t 

0.3333 

+  24.69 

1.1065 

O. 

Log  A. 

H. 

Log  ^. 

i. 

/. 

O. 

315  58 

1 .2772 

290°  6 

nO.8876 

-772 

+  L210 

Ii  m 
21  3.9 

1 

316  7 

1.2768 

288  56 

0.8900 

7.76 

1.217 

21  4.4 

1 

316  15 

1 .2764 

287  52 

0.8924 

7.80 

1 .224 

21  5.0 

1 

316  24 

1.276:) 

286  47 

0.8946 

7.84 

1.231 

21  5.6 

316  32 

1 .2756 

285  42 

0.8966 

7.88 

1.238 

21  6  2 

1 

316  41 

1 .2753 

284  38 

nO.8984 

-7.91 

+  1.245 

21  6.7 

1 

316  50 

1 .2750 

283  33 

0.9002 

7.94 

1.252 

21  7.3 

Ij 

316  58 

1.2747 

282  28 

0.9018 

7.97 

1.251 

21  7.9 

t 

317  7 

1.2745 

281  23 

0.9033 

8.00 

1.265 

21  8.4 

1] 

317  15 

1.2742 

280  18 

0.9046 

8.03 

1.272 

21  9.0 

1 
J 

317  24 

1.2740 

279  13 

»0.9058 

-8.05 

+  l.27n 

21  9.6 

1 

317  33 

1 .2738 

278  8 

0.9069 

8.07 

1 .285 

21  10.2 

1 

317  42 

1.2737 

277  3 

0.9078 

8.09 

1.292 

21  10.8 

1 

317  51 

1.2735 

275  58 

0.9085 

8.10 

1.29JI 

21  11.4 

1 

318  0 

1.2734 

274  53 

0.f)092 

8.11 

1.305 

21  12.0 

li 

318  9 

1.2733 

273  48 

»0,9097 

-8.12 

+  1.312 

21  12.6 

1 

318  18 

1.273'J 

272  43 

0.9101 

8.13 

1.318 

21  13.i^ 

1 

318  27 

1.2732 

271  38 

0.9104 

8.14 

1.325 

21  13.8 

11 

318  37 

1 .2731 

270  34 

,0.9105 

8.14 

1.331 

21  14.5 

Ij 

318  46 

1. 2731 

269  29 

0.9106 

8.14 

1.338 

21  15.1 

318  56 

1.2731 

268  24 

nO.9105 

-8.14 

+  1.344 

21  15.7 

319  6 

1 .2732 

267  19 

0.9102 

8.13 

1.351 

21  16.4 
21  17.0 

1 

319  15 

1 :2733 

266  14 

0.9098 

8.12 

1.357 

319  25 

1.2734 

265  10 

0.9093 

8.11 

1.364 

21  17.7 

1 1 

319  35 

1 .2735 

264  5 

09086 

8.10 

1.371 

21  18.3 

1 1 

319  45 

1.2736 

263  0 

jiO.9078 

-  8.09 

+ 1 .377 

21  19.0 

319  56 

1.2738 

261  56 

0.9070 

8.07 

1.384 

21  19.7 

1 

320  6 

1.2740 

260  .52 

0.9059 

8.05 

1 .390 

21  20.4 

320  17 

1.2742 

259  47 

0.9047 

8.03 

i.397 

21  21.1 

320  27 

1.2744 

258  43 

0.9034 

8.00 

1.404 

21  21.8 

320  'SS 

1.2747 

257  39 

0.9020 

im 

1.410 

21  22.5 

1 1 

320  49 

1.2750 

256  35 

JiO.9004 

-7.95 

+  1.417 

21  23.3 

« 1 

321  0 

1.275:J 

255  31 

0.8987 

7.92 

1.424 

21  24.0 

1 1 

321  11 

1.2756 

254  28 

0.8968 

7.89 

1 .431 

21  24.7 

h 

321  22 

1.2759 

253  24 

0.8949 

7.85 

1.437 

21  25.5 

11 

321  34 

1.2763 

252  21 

0.8928 

7.81 

1.444 

21  26.3 

K 

321  45 

1 .2767 

251  17 

n0.8906 

-7.77 

+ 1 .451 

21  27.0 

]l 

321  57 

1.2771 

250  14 

0.8882 

7.73 

1.458 

21  27.8 

11 

322  9 

1.2775 

249  11 

0.8857 

7.69 

1.465 

21  28.6 

l{ 

322  21 

1.2771) 

248  8 

0.8830 

7  64 

1.472 

21  29.4 

ll 

322  32 

1.2784 

247  6 

0.8802 

7.59 

1 .479 

21  30.2 

II 

322  45 

1.2789 

246  3 

»0.8773 

-7.54 

+  1.487 

21  31.0 

h 

322  57 

1.2793 

245  1 

0.8742 

7.48 

1 .494 

21  31.8 

ll 

323  9 

1 .2798 

243  59 

0.8710 

7.43 

1.50  J 

21  32.6 

ll 

323  22 

1.2803 

242  57 

0.8676 

7.37 

1.508 

21  33.5 

ll 

323  34 

1.2809 

241  55 

0.8640 

7.31 

1.516 

21  34.3 

u 

323  47 

]i28l4 

240  53 

n0.8602 

-7.25 

+ 1.524 

21  35.1 

]i 

324  0 

1.2819 

2;)9  52 

0.8564 

7.18 

1.531 

21  36.0 

J ' 

324  13 

1 .2825 

238  51 

0.8524 

7.12 

1.539 

21  36.8 

1 

324  26 

1.2831 

237  50 

0.8481 

7.05 

1.547 

21  37.7 

J 

324  39 

1 .2837 

236  49 

0.8438 

6.98 

1.554 

21  38.6 

1 

324  52 

1.2843 

235  49 

n0.8:)94 

-6.90 

+  1.562 

21  39.5 

1 

325  5 

1.2849 

234  48 

0.8347 

6.83 

1.570 

21  40.3 

J 

325  18 

1.2855 

233  48 

0.8298 

6.76 

1.578 

21  41.2 

325  32 

1.2861 

232  48 

0.8247 

6.68 

1.587 

21  42.1 

p 

325  45 

1.2867 

231  48 

0.8194 

6.60 

1.595 

21  43.0 

325  59 

1.2873 

230  48 

n0.8140 

-6.52 

+  1.603 

21  43.9 

J 

326  12 

1 .2879 

229  49 

0.8085 

6.43 

1.611 

21  44.8 

326  26 

1.2885 

228  50 

0.8027 

6.35 

1.620 

21  45.7 

326  39 

1.2892 

227  51 

0.7968 

6.26 

1.628 

.  2i  46.6 

326  53 

1.2898 

226  52 

0.7906 

6.17 

1 .637 

21  47.5 

327  7 

1.2904 

225  53 

»0.7840 

-6.08 

+  1.646 

21  48.5 

h 
9 

9 
9 
9 
9 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
7 

7 
7 
7 
7 

7 

7 

7 

7 
7 
7 

7 


m 
2.).0 

15.7 

11.4 

7.1 

2.8 

58.5 
51.2 
49.9 
45.6 
41.2 

36.9 
32.6 
28.2 
23.9 
19.6 

15.2 

10.9 

b.6 

2.2 

57.9 

63.6 
49.3 
45.0 
40.6 
36.3 

32,0 
27.7 
23.4 
19.1 
14.8 
10.6 


7  6.3 
7    2.1 

6  57.8 
6  53.6 
6  49.4 

6  45.2 

6  41.0 

6  36.7 

6  32.6 

6  28  4 

6  24.2 
6  20.1 
6  15.9 
6  11.8 
6    7.7 

6  3.5 
5  59.4 
5  55.4 
5  51.3 
5  47.3 

43.2 
39.2 
35'.2 
31.2 
27.2 

23.2 
19.3 
15.3 
11.4 
7.5 
3.5 


5 
o 
5 

^ 

;> 
5 

5 

o 
5 
5 
5 
5 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

QUANTrriEfi  FOR  REDUCING  MEAN  PLACES,  1878.0, 

TO  APPARENT  PLAOEa 

1 

Solar  day. 
Sid.  hour. 

r. 

/. 

Logg. 

O. 

Log  A. 

n. 

Log  i. 

i. 

/. 

«• 

II* 

May  1 

J.3333 

+  24!69 

1.1065 

32^  7 

1.2904 

225*53 

n0.7840 

-  b'.  08 

+  L646 

h    m 
21  48J> 

h  m  1 
15  3.5 

^  2 

.3360 

24.82 

1.1077 

327  20 

1.2911 

224  55 

0.7775 

5.99 

1.655 

21  49.4 

14  59.7  t 

3 

.3387 

24.95 

1.1089 

327  34 

1.2917 

223  56 

0.7705 

5.89 

1.664 

21  50.3 

14  55.8 

4 

.3415 

25.09 

1.1102 

327  48 

1.2923 

222  58 

0.7635 

5.80 

1.6r3 

21  51 J2 

14  51.9 

h   5 

(15.0)  6 

.3442 

25.22 

1.1114 

328  2 

1.2930 

222  0 

0.7562 

5.70 

1.682 

21  52.1 

14  48.0 ' 

.3470 

+  25.36 

1.1127 

328  15 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

QUAMTmBS  FOR  REDUCING  MEAN  PLACES,  1878.0, 
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2.855 

22  42.6 

7  40.7 

30 

.6646 

42.94 

1.2962 

340  41 

15790 

114    9 

0.8766 

7.53 

2.862 

22  42.7 

7  36.6 

31 

0.6673 

+  43.04 

1.2972 

340  43 

1.2765 

113    7 

0.8795 

+  7.58 

+  2.870 

22  42.6 

7  32.5 

256 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

1 

# 

QUANTITIES  FOR  REDUCING  MEAN  PLACES,  1878.0, 

TO  APPARENT  PLACES. 

:  Solar  clay. 
Sid.  hour. 

T. 

/. 

^ogg. 

O. 

Log  h. 

JH. 

Log  i. 

i. 

/• 

o.- 

H. 

Sept.    1 

^.6700 

+  43.15 

1.2982 

340''  44 

1.2781 

0    / 
112    6 

0.8823 

+  7i)3 

8 

+  2.877 

h     m 
22  43.0 

h    m    . 
7  28.4 

^    a 

.672b 

43.25 

1.2992 

340  46 

1.2776 

Ml     4 

0.8849 

7.67 

2.884 

22  43.1 

7  24.2  , 

3 

.6755 

43.36 

1 .3002 

340  4« 

1 .2772 

no    1 

0.8875 

7.72 

2.891 

22  43.2 

7  20.1  ■ 

h      4 

.6783 

43.46 

1.3012 

340  50 

1 .2768 

10«  59 

0.8899 

7.76 

2.898 

22  43.3 

.  7  15.9 

(23.0)  5 

.6810 

43.57 

1.3021 

340  51 

1 .2764 

107  57 

0.8922 

7  80 

2.904 

22  43  4 

7  11.8 

6 

.6^37 

+  43.67 

1.3031 

340  53 

1.2760 

106  54 

0.8943 

+  7.84 

+  2.91 1 

22  43.5 

7    7.6 

7 

.6H65 

43.77 

1.3040 

340  55 

1.2757 

105  51 

0.8963 

7.87 

2.918 

22  43.7 

7    3.4  1 

8 

.6892 

43.«7 

1 .3049 

340  57 

1 .2754 

104  49 

0.8982 

7.91 

2.925 

22  43.8 

6  59.2  , 

9 

.6919 

43.97 

1 .3058 

340  59 

1.2751 

103  46 

0.8999 

7.94 

2.931 

22  44.0 

6  55.0! 

10 

.6947 

44.07 

1.3067 

341     1 

1.2748 

102  43 

0.9015 

7.97 

2i)38 

22  44.1 

6  50i)| 

11 

.6074 

+  44.17 

1 .3076 

341     4 

1.2745 

101  39 

0.9029 

+  8.00 

+  2.945 

22  44.2 

6  46j6: 

12 

.7002 

44.27 

1 .30«4 

341     6 

.  1 .2743 

100  36 

0.9043 

H.02 

2.951 

22  44.4 

6  42.4 

13 

.7029 

44.37 

1 .3093 

:u\    8 

.1 .274 1 

99  32 

0.9054 

8.04 

2.958 

22  44.5 

6  38.2 

14 

.7056 

44.46 

1.3102 

341   11 

1 .2739 

98  29 

o.9;;65 

8.06 

2.i)64 

22  44.7 

6  3:1.9 

15 

.7084 

44.56 

1.3110 

341  13 

1.2737 

97  25 

0.9075 

8.08 

2.971 

22  44.9 

6  29.7 
6  25.4  ^ 

16 

.7111 

+  44.66 

1.3118 

341  16 

1.2735 

%  22 

0.908:J 

+  8.10 

+  2.977 

22  45.1 

17 

.7i:<« 

44.75 

1.3127 

341   19 

1.27VI 

95  18 

0.9090 

8.11 

2.984 

22  45.3 

6  21.2 

18 

.7166 

44.85 

l.'3i:i'> 

341  22 

1.27^3 

94  14 

0.9096 

8.12 

2.990 

22  45.4 

6  16.9 

h      1^> 

.7193 

44.95 

1.3M3 

341  24 

1 .2732 

93  10 

0.9100 

8.13 

2.9J)7 

22  45.6 

6  1-^.6 

(0.0)  'JO 

.7221 

45.04 

1.3150 

341  27 

1.2732 

92    6 

0  9103 

8.13 

3.003 

22  45.8 

6    8.4  , 

21 

.7248 

+  45.14 

1.3158 

341  30 

1.2731 

91     2 

0.9105 

+  8.14 

+  3.009 

22  46.0 

6    4.1  i 

22 

.7275 

45.24 

1.3167 

341  33 

1.2731 

89  58 

0.9106 

8.14 

3.016 

22  46.2 

5  59.8 

23 

.7303 

45.33 

1.3175 

341  37 

1.2731 

86  54 

0.9105 

8.14 

3.022 

22  46.4 

5  55.6 

24 

.7330 

45.43 

1.3182 

341  40 

1 .2732 

87  49 

0.9103 

8.13 

3.029 

22  46.6 

5  51.3 

25 

.7358 

45.52 

1.3190 

341  43 

1.2732 

86  45 

0.9100 

8.13 

3.035 

22  46.9 

5  47.0 

1 

26 

.Ti>i5 

+  45.62 

1.3198 

341  47 

1.2733 

85  41 

0.9096 

+  8.12 

+  3.041 

22  47.1 

5  42.8 

27 

.7412 

45.72 

1.3206 

341  50 

1 .2734 

84  37 

0.9090 

8.11 

3.048 

22  47.4 

5  38.5 

28 

.7440 

45.81 

1.3214 

341  54 

1 .2735 

«3  33 

0.9082 

8. 10 

3.054 

22  47.6 

5  34.2 

29 

.7467 

45.91 

1.3221 

341  58 

1 .2737 

82  29 

0.9074 

8.08 

3.061 

22  47.9 

5  29.9 

30 

.7494 

46.01 

1.3229 

342    2 

1.2739 

81  24 

0.9065 

8.06 

3.067 

22  48.1 

5  256 

Oct.     1 

.7522 

+  46.11 

1 .3237 

342    6 

1.2741 

80  20 

0.9054 

+  8.04 

+  3.074 

22  48.4 

5  2U' 

2 

.7549 

46.21 

1.3244 

342  10 

1.2743 

79  16 

0.9041 

8.02 

3.080 

22  48.7 

5  17.1 

3 

.7576 

46.31 

1 .3252 

342  14 

1.2745 

78  12 

0.9027 

7.9: 

3.087 

22  48.9 

5  12.6  , 

h        4 

.7604 

46.40 

1.3259 

342  18 

1.2748 

77    8 

0.9012 

7.97 

3.094 

22  495 

'jS  49.5 

5    85 

(1.0)    5 

.7631 

46.50 

1.3267 

342  22 

li275I 

76    4 

0.899(5 

7.94 

3.100 

5    4.3 

6 

.7659 

+  46.60 

1 .3274 

:M2  27 

1 .2754 

75    0 

0.8978 

+  7.90 

+  3.107 

22  49.8 

5    0.0 

7 

.7686 

46.70 

1 .32^2 

342  31 

1.2757 

73  56 

0.8958 

7.87 

3114 

22  50.1 

4  55.7, 

8 

.7713 

46.80 

1.3290 

:342  36 

1 .2761 

72  52 

0.8938 

7.b3 

3.123 

22  50.4 

4  51.5 

9 

.7741 

46.91 

1.3297 

342  40 

1.2765 

71  49 

0.8917 

7.79 

3.127 

22  50.7 

4  47.3 

10 

.7768 

47.01 

1.3305 

342  45 

1.2769 

70  45 

0.8893 

7.75 

3.134 

22  51.0 

4  43.0 

11 

.7795 

+  47.1 : 

1.3313 

342  50 

1.2773 

69  42 

0.8869 

+  7.70 

+  3.141 

22  51.3 

4  38.8 

12 

.78i3 

47.22 

1.3320 

342  55 

1 .2777 

68  38 

0.8843 

7.65 

3148 

22  51.7 

4  34.5 

13 

.7850 

47.32 

1.3328 

343    0 

1.2782 

67  35 

0.8815 

7.61 

3.155 

22  52.0 

4  30.3 

14 

.7878 

47.43 

1.3336 

343    5 

1.2786 

66  :l'2 

0.8785 

7.56 

3.162 

23  52.3 

4  26.1  ' 

15 

.7905 

47.54 

1.3344 

343  10 

1.2791 

65  28 

0.8755 

7.51 

3.169 

22  52.7 

4  21.9 

16 

.7932 

+  47.65 

1.3352 

343  15 

1 .2796 

64  25 

0.8723 

+  7.45 

+  3.176 

22  53.«» 

4  17.7 

17 

.7960 

47.75 

1.3361) 

343  21 

1.2801 

63  22 

0.8688 

7.39 

3.184 

22  53.4 

4  13.5 

18 

.7987 

47.ti7 

1.3368 

343  26 

1 .2806 

62  19 

0.8653 

7.33 

3.191 

22  53.7 

4    9.3 

h      19 

.8016 

47.98 

1 .3376 

343  32 

1.2812 

61   17 

0.8616 

7.27 

3.198 

22  54.1 

4    5.1 

(2.0)  20 

.8042 

48.09 

1.3384 

343  37 

1.2817 

60  14 

0.8577 

7.21 

3.206 

22  54.5 

4    0.9 

21 

.8069 

+  48.20 

1.3392 

343  43 

1 .2823 

59  11 

0.8537 

+  714 

+  3.214 

22  54.8 

3  5&7 

22 

.8097 

48.32 

1.3400 

343  48 

1.2829 

58    9 

0.8495 

7.07 

3.221 

22  55.2 

3  52.6 

23 

.8124 

48.43 

1 .3409 

343  54 

1.2835 

57    6 

0.8451 

7.00 

3.229 

22  55.6 

3  48.4 

24 

.8151 

48.55 

1.3417 

344    0 

1.2841 

56    4 

0.8405 

6.93 

3.237 

22  56.0 

3  44.3 

25 

.8179 

48.67 

1.3426 

344    6 

1.2847 

55    2 

0.8357 

6.85 

3.245 

22  56.4 

3  40.2  ; 

26 

.8206 

48.79 

1.3434 

344  11 

1.2853 

54    0 

0.8308 

6.77 

3.253 

22  56.7 

3  36.0' 

i 

27 

.8234 

+  48.91 

1 .3443 

344  17 

1.2859 

52  59 

0.8256 

+  6.69 

+  3.961 

22  57.1 

3  31.9 

28 

.8261 

49.03 

1 .3452 

344  23 

1.2865 

51  57 

0.8203 

6.61 

3.269 

22  57.5 

3  27.8 

29 

.8288 

49.16 

1.3461 

344  29 

1.2871 

50  56 

0.8147 

6.53 

3.277 

22  57.9 

3  23.7 

30 

.8316 

49.28 

1.3470 

344  35 

1.2878 

49  55 

0.8089 

6.44 

3.286 

22  58.3 

3 19.6 ; 

31 

.8*343 

49.41 

1.3479 

344  41 

1.2885 

48  54 

0.8030 

6.35 

3.294 

22  58.8 

3  15.6  ! 

32 

0.8371 

+  49.54 

1.3488 

344  47 

1.2891 

47  53 

0.7968 

+  6.26  +8.303 

22  59.2 

3  11.5 

FIXED  STARS,  1878. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

1    QUANTITIES  FOR  REDUCING  MEAN  PLACES,  1878.0, 

TO  APPARENT  PLACES. 

Solar  day. 
Sid.  hoar. 

T. 

/• 

hogg. 

O. 

Logh. 

JH. 

Log  2. 

i. 

/•■ 

O. 

H. 

Nov.  I 

(?.8371 

+  49!54 

1.3488 

344  47 

1.2891 

o  « 
47  53 

0.7968 

+  6!26 

+  3*303 

h  m 
22  69.2 

h  m. 
3  11.5 

2 

.8398 

49.67 

1 .3497 

344  53 

1.2898 

46  52 

0.79Q4 

6.17 

3.311 

22  59.6 

3  7.5 

3 

.8425 

49.80 

1.3506 

345  0 

1 .2905 

45  51 

0.7837 

6.08 

3.320 

23 

0.0 

3  3.4 

b   4 

.8453 

49.93 

1.3516 

345  6 

1.2911 

44  50 

0.7768 

5.98 

3.329 

23 

0.4 

2  59.4 

(8.0)  5 

.8480 

50.06 

1.3525 

345  12 

1.2918 

43  50 

0.7696 

5.8H 

3.337 

23 

0.8 

2  55.4 

6 

.8507 

+  50.20 

1.3535 

345  18 

1 .2924 

42  50 

0.7622 

+  5.78 

+  3.346 

23 

1.2 

2  51.3 

7 

.8535 

50.33 

1.3545 

345  24 

1.2931 

41  50 

0.7546 

5.68 

3.355 

23 

1.6 

2  47.3 

8 

1   .8562 

50.47 

1.3555 

345  30 

1.2937 

40  50 

0.7466 

5.58 

3.365 

23 

2.0 

2  43.4 

9 

.8590 

50.61 

1.3565 

345  36 

1 .2944 

39  51 

0.7384 

5.47 

3.374 

23 

2.4 

2  39.4 

10 

.8617 

50.75 

1.3575 

345  42 

1.2950 

38  51 

0.729i) 

5.37 

3.384 

23 

2.8 

2  35.4 

11 

.8644 

+  50.89 

1.3585 

345  48 

1.2957 

37  52 

0.7210 

+  5.26 

+  3.393 

23 

3.2 

2  31.4 

12 

.8672 

51.04 

1.3596 

345  54 

1.2963 

36  52 

0.7119 

5.15 

3.403 

23 

3.6 

2  27.5 

13 

.8699 

51.18 

1.3606 

346  0 

1.2969 

35  53 

0.7024 

5.04 

3.412 

23 

4.0 

2  23.6 

14 

.8726 

51.33 

1.3617 

346  6 

1.2975 

34  54 

0.6925 

4.93 

3.422 

23 

4.4 

2  19.6 

15 

.  .8754 

51.48 

1.3627 

346  12 

1.2982 

33  55 

0.6823 

4.81 

3.432 

23 

4.8 

2  15.7 

16 

.8781 

+  51.63 

1.3638 

346  18 

1.2988 

32  57 

0.6716 

+  4.69 

+  3.442 

23 

5.2 

2  11.8 

17 

.8809 

51.78 

1.3649 

M6  24 

1.2994 

31  58 

0.6606 

4.58 

3.452 

23 

5.6 

2  7.9 

18 

.8836 

51.93 

1.3660 

346  30 

1.3000 

31  0 

0.6491 

4.46 

3.462 

23 

6.0 

2  4.0 

h   19 

.8863 

52.09 

1.3671 

346  35 

1.3006 

30  1 

0.6372 

4.34 

3.472 

23 

6.4 

2  0.1 

(4.0)  20 

.8891 

52.24 

1.3682 

346  41 

1.3012 

29  3 

0.6247 

4.21 

3.483 

23 

6.7 

1  56.2 

21 

.8918 

+  52.40 

'1.3693 

346  47 

1.3017 

28  5 

0.6118 

+  4.09 

+  3.493 

23 

7.1 

1  52.3 

22 

.8945 

52.55 

1.3705 

346  52 

1 .3022 

27  7 

0.5983 

3.97 

3.504 

23 

7.5 

1  48.5 

23 

.8973 

52.71 

1.3716 

346  58 

1.3028 

26  10 

0.5844 

3.84 

3.515 

23 

7.9 

1  44.6 

24 

.9000 

52.87 

1 .3728 

347  4 

1.3033 

25  12 

0.5697 

3.71 

3.525 

23 

8.2 

1  40.8 

25 

.9028 

53.03 

1.3739 

347  9 

1.3038 

24  14 

0.5544 

3.58 

3.536 

23 

8.6 

1  36.9 

26 

.9055 

+  53.20 

1.3751 

347  14 

1 .3043 

23  17 

0.5385 

+  3.45 

+  3.546 

23 

9.0 

1  33.1 

27 

,9082 

53.36 

1 .3763 

347  20 

1.3047 

22  20 

0.5217 

3.32 

3.557 

23 

9.3 

1  29.3 

28 

.9110 

53.52 

1 .3775 

347  25 

1.3052 

21  22 

0.5041 

3.19 

3.568 

23 

9.7 

1  25.5 

29 

.9J37 

53.69 

1 .3787 

347  30 

1.3056 

20  25 

0.4857 

3.06 

3  579 

23 

10.0 

1  21.7 

30 

.9165 

53.86 

1.3799 

347  35 

1.3061 

19  28 

0.4663 

2.93 

3.591 

23 

10.3 

1  17.9 

Dec.  1 

.9192 

+  54.03 

1.3811 

347  40 

1.3065 

18  31 

0.4458 

+  2.79 

+  3.602 

23 

10.7 

1  14.1 

2 

Amo 

54.19 

1.3824 

347  45 

1.3069 

17  34 

0.4241 

2.66 

3.613 

23 

11.0 

1  10.3 

3 

.9247 

54.36 

1.-3836 

347  50 

1.3072 

16  37 

0.401 1 

2.52 

3.625 

23 

113 

1  6.5 

h   4 

.9274 

54.53 

1.3848 

347  55 

1.3076 

15  41 

0.3767 

2.38 

3.636 

23 

11.6 

1  2.7 

(ff.O)  5 

.9301 

54.70 

1.3860 

347  59 

1.3079 

14  44 

0.3506 

2.24 

3.647 

23 

11.9 

0  58.9 

6 

.932f) 

+  54.88 

1 .3873 

348  4 

1 .3082 

13  47 

0.3228 

+  2.10 

+  3.658 

23 

12.2 

0  55.2 

7 

.9356 

55.05 

1.3885 

348  8 

1 .3085 

12  51 

0.2929 

1.96 

3.670 

23 

12.5 

0  51.4 

8 

.9383 

55.22 

1.3898 

348  12 

1.3088 

11  54 

0.2606 

1.82 

3.682 

23 

12.8 

0  47.6 

9 

.9411 

55.40 

1.3910 

348  16 

1.3091 

10  58 

0.2257 

1.68 

3.693 

23 

13.1 

0  43.9 

10 

.9438 

55.57 

1.3923 

348  21 

1.3093 

10  2 

0.1876 

1.54 

3.705 

23 

13.4 

0  40.1 

11 

.9466 

+  55.75 

1 .3936 

348  25 

1.3096 

9  6 

0.1455 

+  1.40 

+  3.717 

23  13.6 

0  36.4 

12 

.9493 

55.93 

1.3948 

348  28 

1.3098 

8  9 

0.0987 

1.25 

3.729 

23 

13.9 

0  32.6 

13 

.9520 

56.10 

1.3961 

348  32 

1.3099 

7  13 

0.0460 

1.11 

3.740 

23  14.'^ 

0  28.9 

14 

.9548 

56.28 

1.3974 

348  36 

1.3101 

6  17 

9.9858 

0.97 

3.752 

23 

14.4 

0  25.1 

15 

.9575 

56.46 

1.3986 

348  40 

1.3102 

5  21 

9.9157 

0.82 

3.764 

23 

14.6 

0  21.4 

16 

.9602 

+  56.64 

1.3999 

348  43 

1.3103 

4  25 

9.8320 

+  0.68 

+  3.776 

23 

14.9 

0  17.7 

17 

.9630 

56.81 

1.4012 

348  47 

1.3104 

3  29 

9.7274 

0.53 

3.788 

23 

15.1 

0  13.9 

18 

.9657 

56.99 

1.4025 

348  50 

1.3105 

2  33 

9.5881 

0.39 

3.800 

23 

15.3 

0  10.2 

h   19 

.9685 

57.17 

1.4038 

348  53 

1.3106 

1  37 

9.3976 

0.25 

3.811 

23 

15.5 

0  6.5 

(••0)  20 

.9712 

57.35 

1.4051 

348  56 

1.3106 

0  41 

p9.0414 

+  0.11 

3.823 

23 

15.7 

0  2.7 

21 

.9740 

+  57.53 

1.4063 

348  59 

1.3106 

359  44 

n8.4771 

-0.03 

+  3.835 

23 

15.9 

23  59.0 

22 

.9767 

57.71 

1.4076 

349  2 

1.3106 

358  49 

9.2304 

0.17 

3.847 

23 

16.1 

23  55.2 

23 

.9794 

57.88 

1.4089 

349  5 

1.3105 

:i57  52 

9.5086 

0.32 

3.859 

23 

16.3 

23  51.5 

24 

.9822 

58.06 

1.4101 

349  7 

1.3105 

356  56 

9.6713 

0.47 

3.871 

23 

16.5 

23  47.8 

25 

.9849 

58.24 

1.4114 

349  10 

1.3104 

356  0 

9.7885 

0.61 

3.883 

23 

16.7 

23  44.0 

26 

.9876 

58.42 

1.4127 

349  12 

1.3103 

355  4 

9.8806 

0.76 

3.895 

23 

16.8 

23  40.3 

27 

.9904 

+  58.60 

1.4139 

349  15 

1.3102 

354  8 

n9.9562 

-0.90 

+  3.906 

23 

17.0 

23  36.5 

28 

.9931 

58.77 

1.4152 

•349  17 

1.3100 

353  11 

0.0204 

1.05 

3.918 

23  17.1 

23  32.8 

29 

.9958 

58.95 

1.4164 

349  19 

1.3099 

352  15 

0.0763 

1.19 

3.930 

2:^ 

17.2 

23  29.0 

30 

.9986 

59.13 

1.4177 

349  21 

1 .3097 

351  19 

0.1255 

1.34 

3.942 

23 

17.4 

23  25.3 

31 

.0013 

59.30 

1.4189 

349  23 

1.3095 

350  23 

0.1696 

1.47 

3.954 

23 

17.5 

23  21.5 

32 

0.0041 

+  59.48 

1.4202 

349  24 

1.3092 

349  26 

n0.2096 

-1.62 

+  3.965 

23  17.6 

23  17.7 

17 
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BESSEL'S  FORMULA  OF  REDUCTION  FOR  THE  FIXED  STARS, 

WITH  DR.  PETERS'S  COEFFICIENTS,  AND  BESSEL's  NOTATION. 

A  =  r  —  0.34245  sin  Q  +  0.00410  ein  2  Q  —  0.02519  sin  2  ©  +  0.00293  sin  (©  +  82<>  130. 

B  =  —  9".2238  cos  Q  +  0".0895  cos  2  Q  —  0".5507  cos  2  ©  —  0".0092  cos  (©  +  280o  50'). 

C  =  —  20".4451  cos  w  cos  ©. 

0  =  — 20".445l8in©. 

E  =  —  0".0464  sin  ^  +  0".0O14  sin  2  ^  —  0^'.0033  sin  2  ©. 

a  =  3*.07230  +  1*.33693  sin  a  tan  6. 

6  =  -j^  cos  a  tan  d. 
c  =  T^  cos  a  sec  6. 
rf  =  tV  Bin  a  sec  6. 

a'  =  20''.0540  cos  a. 

b'  =  —  sin  a. 

c'  =  tan  (J  cos  d —  sin  a  sin  6. 

d'sss  COB  a  sin  d. 

fi  =s  the  annual  proper  motion  in  right  ascension. 

fjL*  =  the  annual  proper  motion  in  declination. 

d 
r  =the  time  reckoned  from  Jan.  0-^.226,  (when  the  sun*^s  mean  longitude  is  280^,) 

expressed  in  fractional  parts  of  a  tropical  year. 

©  :^the  sun*s  true  longitude. 

[I  =  the  longitude  of  the  moon's  ascending  node. 

u  =  the  obliquity  of  the  ecliptic. 

a  =B  the  star's  mean  right  ascension  for  the  beginning  of  the  year. 
S  =  the  star's  mean  declination  for  the  beginning  of  the  year. 

a'  s=s  the  star's  apparent  right  ascension  at  the  time  r. 
d'  =  the  star's  apparent  declination  at  the  time  r. 

a'—a  =  Aa  +B6  +Cc  +Dd  +E  +  r^.  (in  time) 

6'  ^6^Aa'  +  Bb'  +  Ccf+Dd'  +  T/if.  (in  arc) 

The  following  formulae  may  also  be  used  by  putting 

/=  46".0845  A  4-  E  =  3-.07230  A  +  ^ir  E.  t  =  C  tan  «. 

^  cos  G  =  20^.0540  A .  A  sin  H  =  C. 

g  sin  G  =  B.  k  cos  H  =  D. 

(in  time) 


a'  —  a  ==/+  r ^  +  g'  sin  (G  +  a)  -^^  +  *  sin  (H  +  a)  -^. 
6'  —  6=sTfi'  +  g  cos  (G  +  a)  +  h  cos  (H  +  a)  sin  d  +  »  cos  d. 


(in  arc) 


// 


A  and  B  include  also  the  following  smafl  terms  of  nutation,  the  combined  values  of  which  in 
1878  are  given  in  Table  V.  of  the  Appendix. 

A  A  =  +  .00025  sin  (2  0  —  fl)  +  .00009  sin  (2  r  —  ft). 
+  .00010  sin  2  (0  —  r' )  +  -00005  cos  r'. 

—  .00005  sin  2  (0  —  ft )  +  .00004  sin  2  r'. 

—  .00011  sin  (3  0  — r). 


A  B  =  +  0.0067  cos  (2  0  —  fl). 

—  0.0027  cos  (30  — r). 
+  0.0024cos(2r'  — fl). 

—  0.0023  sin  r'. 
-I- 0.0008  sin  2  r'. 


5^  =  — 0".0885cos2^ 


Table  IV.  of  the  Appendix  contains  the  following  terms : 

J?(^  =  — .004058in2(I. 

Aff^  =  +  .00135  sin  (  ^  —  r'). 

Tables  VI.  and  VII.  facilitate  finding  the  corresponding  reductions  of  Right  Ascensions  and 
Declinations.     In  these  terms : 

([  =the  moon's  mean  longitude. 

p  =the  longitude  of  the  sun's  perigee. 

r'  =  the  longitude  of  the  moon's  perigee. 

Other  terms,  which  become  sensible  for  stars  very  near  the  pole,  will  be  found  on  page  487. 
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MEAN  PLACES  FOR  1878.0.     (Jan.  0-.226,  Washington.) 


Star's  Name. 


Maguitude. 


a  Andromedae  .  . 
X  Pegasi  {Algenih) 
/?  Hydri  .... 
a  Cassiopece  .  . 
)9Ceti      .     .     .     . 


•  21  Cassiopese     .     . 

e  Piscium     .     .     . 

*  a  Ursae  Min.  (Polaris) 
e'Ceti      .... 

•  38  Cassiopese      .     . 

7)  Piscium    .     .     . 
a  Eridani  {Achemar) 
o  Piscium    .     .     . 
0  Arietis      .     .     . 

*  50  Cassiopese      .     . 

a  Arietis      .     .     . 


e^  Ceti      .     . 
I  Cassiopese 


T-Ceti 
a  Ceti 


*  48  Cephei  (H.)  .     . 

C  Arietis  .  .  . 
a  Persei  .  .  .  , 
d  Persei  .... 
7}  Tauri  .... 

C  Persei  .... 
y^  Eridani  .  .  . 
y  Tauri  .... 
e  Tauri  .... 
a  Tauri  (Aldeharan) 

*  9  Camelopardalis  . 
c  Aurigse     .     .     . 

11  Ononis     .     .     . 
a  Aurigse  {Capella) 
/JOrionis  (Rigel)  . 

^  Tauri  .... 

*  Groombridge  966 
d  Orionis  .  .  . 
aLeporis  .  .  . 
e  Orionis     .     .     . 

a  Columbse .  .  . 
a  Orionis     .     .     . 

*  22  Camelopardalis  (H.) 

fi  GeminoTum  .  . 
a  Argus  (Canopus) 

Y  Geminorum  .  . 
a  Canis  Maj.  (Sirius) 

*  51  Cephei  (H.)  .     . 

e  Canis  Major  is 
d  Canis  Majoris 


2 

3.2 
3 

var. 
2 

6 
4 
2 
3 
6 

4.3 

1 

4 
3.2 

4 

2 
4.5 

4 

3.4 
2.3 

6 

4.5 
2 
3 
3 

3 
3 
4 

4.3 
1 

4 
3 
5 
1 
1 

2 

6.7 
2 
3 
2 

2 

var. 

5.4 

3 

1 

2.3 

1 

5 
2.1 

2 


Right  Ascenaion. 


m 


8 


0  2  5.000 
0  6  57.282 
0  19  18.638 
0  33  35.607 
0  37  27.847 

0  37  37.036 

0  56  36.751 

1  14  3.455 
1  17  55.526 
1  22  10.490 

1  24  57.321 
1  33  9.899 
1  38  57.208 
1  47  54.142 

1  53  2.831 

2  0  17.899 
2  6  32.020 
2  19  1.890 
2  36  58.806 

2  55  54.169 

3  4  54.047 
3  7  53.457 
3  15  37.118 
3  34  14.495 
3  40  14.028 

3  46  27.925 

3  52  20.253 

4  12  51.093 
4  21  29.620 
4  28  55.280 

4  41  55.761 
4  49  2.995 

4  57  35.974 

5  7  40.712 
5  8  40.503 

5  18  34.816 
5  23  25.595 
5  25  46.486 
5  27  21.053 
5  30  1.390 

5  35  13.957 

5  48  34.044 

6  5  23.789 
6  15  34.825 
6  21  14.722 

6  30  39.867 
6  39  46.289 
6  42  45.044 

6  53  49.954 

7  3  25.912 


AiLYariatioii. 


+  3.089 
3.083 
3.247 
3.368 
3.013 

+  3.839 

3.109 

21.328 

2.998 

4.361 

+  3.200 
2.234 
3.162 
3.302 
4.990 

+  3.370 
3.170 
4.848 
3.103 
3.130 

+  7.367 
3.438 
4.251 
4.242 
3.555 

+  3.758 
2.797 
3.408 
3.496 
3.436 

+  5.917 
3.897 
3.426 
4.424 

2.881 

+  3.788 
7.992 
3.065 
2.647 
3.043 

+  2.172 
3.247 
6.618 
3.632 
1.330 

+  3.469 

2.646 

30.172 

2.359 

+  2.439 


Declination. 


An.yariation. 


+28  25  1.40 
+  14  30  19.69 
-77  56  32.47 
+55  52  4.45 
-18  39  23.08 

+74  19  12.94 
+  7  13  58.89 
+  88  39  30.90 

-  8  48  46.82 
+69  38     9.00 

+  14  42  59.94 
-57  51  24.19 
+  8  32  35.15 
+20  12  40.36 
+71  49  45.78 

+22  53     5.66 

+  8  16  24.95 

+66  51     7.58 

+  2  43  14.86 

+  3  36  35.98 

+77  16  59.67 
+20  35  29.07 
+49  25  30.38 
+47  23  43.61 
+23  43  35.27 

+31  31  10.90 

-13  51  23.10 

+  15  19  54.24 

+  18  54  30.76 

+  16  15  45.76 

+66  7  57.46 
+32  58  16.41 
+  15  13  57.94 
+45  52  18.13 

-  8  20  38.14 

+28  30  9.07 
+74  57  31.19 

-  0  23  27.71 
-17  54  38.52 

-  1  16  52.60 

-34  8  23.76 
+  7  22  58.02 
+69  21  33.88 
+22  34  28.41 
-52  37  46.84 

+  16  30    6.98 

-16  32  59.63 

+87  13  53.33 

-28  48  25.62 

-26  12     0.55 


+ 19.90 
20.05 
20.24 
19.79 
19.82 

+ 19.73 
19.47 
19.02 
18.71 
18.69 

+ 18.71 
18.40 
18.25 
17.78 
17.66 

+ 17.22 
17.06 
16.46 
15.38 
14.34 

+ 13.81 
13.63 
13.14 
11.86 
11.44 

+  11.01 

10.51 

9.03 

8.35 

7.59 

+  6.70 
6.09 
5.38 
4.11 
4.45 


+ 


+ 
+ 


3.43 
3.18 
2.98 
2.87 
2.62 

2.14 
1.01 
0.58 
1.47 
1.86 

2.70 
4.67 
3.77 
4.67 
5.44 


*  Circumpolar  Stan. 
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MEAN  PLACES  FOR  1878.0.      (Jan.  0-.226,  Washington.) 

! 

star's  Name. 

Magnitude. 

Kigbt  Ascension. 

An.yariation. 

Declination. 

An.YariatioiL 

^Geminorum  .     .     . 

3.4 

h      m      8 

7  12  50.206 

+  3^.591 

+22  12  19.81 

-    6!26 

•       Piazzi  vii.  67.     .     . 

6 

7   18  10.351 

6.307 

+  68  42  41.42 

6.79 

a  Geminor.  {Castor)  . 

2.1 

7  26  48.562 

3.839 

+32     9  15.41 

7.491 

a  Can.  Min.  {Procyon) 

1 

7  32  54.997 

3.146 

+  5  32  10.08 

8.95; 

P  Geminor.  {PoUilx)  . 

1.2 

7  37  50.957 

3.681 

+28  19    9.99 

8.35 

<p  Geminorum  .     .     . 

5 

7  46     1.827 

+  3.684 

+27     4  48.20 

-  8.97 

•   3UrsaBMajoris(H.)  . 

6 

8    0  39.166 

6.062 

+  68  49  49.41 

10.10 

15  Argus  (0 .     .     .     . 

3 

8    2  20.995 

2.556 

-23  57  12.20 

10.13 

€  HydrfiB      .... 

3.4 

8  40  18.935 

3.183 

+  6  51  55.98 

12.94 , 

{ Ursse  Majoris      .     . 

3 

8  50  50.844 

4.138 

+  48  31     8.75 

13.87 

•  <T*  Drs8B  Majoris     .     . 

5 

8  59  38.168 

+  5.369 

+67  37  38.65 

- 14.26 

K  Cancri      .... 

5 

9     1     8.276 

3.255 

+  11     9  30.12 

14.23 

I  Argus 

2 

9  13  49.360 

1.601 

—58  45  46.48 

14.94 

*    1  Draconis(H.)     .     . 

4.5 

9  19  33.264 

9.089 

+81  51  47.93 

15.34  i 

a  HydrsB      .... 

2 

9  21  35.551 

2.950 

-  8    7  49.69 

15.41 

1 

*  d  Ursae  Majoris      .     . 

5.4 

9  23  39.804 

+  5.419 

+70  21  58.04 

-15.52 

0  Ursae  Majoris      .     . 

3 

9  24  41.237 

4.048 

+  52  13  55.78 

16.18 

e  Leonis      .     .     :     . 

3 

9  38  55.477 

3.418 

+24  20    7.04 

16.38 

fjL  Leonis      .... 

4 

9  45  49.^0 

3.424 

+26  34  50.88 

16.76 

a  Leonis  {Rcgulus)    . 

1.2 

10     1  52.459 

3.202 

+  12  33  47.13 

17.43 

*  32  Ursae  Majoris      .     . 

6 

10     9     9.322 

+  4.434 

+65  42  56.64 

- 17.79 

y^  Leonis      .... 

2 

10  13  14.661 

3.317 

+20  27  29.99 

18.04' 

1 

*    9  Draconis  (IL)     .     . 

5.4 

10  24  40.929 

5.294 

+76  20  24.90 

18.371 

p  Leonis      .... 

4 

10  26  23.253 

3.166 

+  9  56    2.21 

18.41 

Tj  Argus 

2 

10  40  19.843 

2.311 

-59    2  32.81 

18.77 

Z  Leonis      .... 

5 

10  42  .'>0.609 

+  3.160 

+  11  11  26.20 

- 18.93 

a  Ursae  Majoris      .     . 

2 

10  56  11.103 

3.756 

+62  24  32.54 

19.36 ! 

d  Leonis      .... 

2.3 

11     7  37.168 

3.202 

+21  11  31.53 

19.66 

^Crateris    .... 

3.4 

11  13  14.549 

2.997 

-14    7     6.04 

19.44 

r  Leonis      .... 

5 

11  21  39.818 

3.088 

+  3  31  41.17 

19.78 

*   X  Draconis  .... 

3.4 

11  24     8.468 

+  3.634 

+70    0  13.44 

-19.87 

u  Leonis      .... 

5.4 

11  30  42.182 

3.072 

-  0    9    0.38 

19.84 

fi  Leonis      .... 

3 

11  42  50.169 

3.065 

+  15  15  15.59 

20.09 

Y  Ursae  Major  is     .     . 

2.3 

11  47  24.411 

3.186 

+  54  22  22.93 

20.03 

0  Virginis    .... 

4 

11  58  59.694 

3.059 

+  9  24  39.12 

20.01 

•    4  Draconis  (H.)     .     . 

54 

12     6  28.079 

4-  2.900 

+78  17  37.51 

-20.06 

*  p  Chamaeleontis     .     . 

5 

12  11   12.697 

3.354 

-78  38    6.29 

20.04 

w  Virginis    .... 

3.4 

12  13  39.891 

3.068 

+  00  41.53 

20.03 

a:  Crucis 

1 

12  19  48.836 

3.270 

-62  25  17.61 

19.93 

/?Corvi 

2.3 

12  27  58.850 

3.139 

-22  43  16.91 

19.94 

*    K  Draconis  .... 

3.4 

12  28  16.088 

+  2.597 

+70  27  37.67 

- 19,93 

•32Camelop.(H.)(/o//.) 

5.4 

12  48  14.886 

0.368 

+84    4  32.11 

19.63! 

12  Canum  Venaticorum. 

3 

12  50  19.135 

2.816 

+38  58  39.84 

19.51 

^Virginis    .... 

4.5 

13     3  38.088 

3.101 

-  4  53  13.16 

19.31 

a  Virginis  (iSpica) 

1 

13  18  46.062 

3.154 

-10  31  25.31 

• 

18.90 

C  Virginis    .... 

3.4 

13  28  28.655 

+  3.053 

+  0     1  43.71 

—  18.51 

7}  Ursae  Majoris      .     . 

2 

13  42  43.977 

2.374 

+49  55  21.66 

18.09 

y^  Bootis 

3 

13  48  52.597 

2.859 

+ 19    0  37.07 

18.17: 

/9Centauri  .... 

1 

13  55  13.575 

4.168 

-59  47    0.82 

17.65 

*  a  Draconis  .... 

3.4 

14     1     5.249 

+   1.623 

+64  57  31.53 

- 17.35 

Circnm  polar  Smrn. 
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Star's  Namo. 


a  Bootis  (Arcturtis) 

0  Bootis  .... 

•  5  Urs8B  Miiioris     . 

€1*  Centauri  .     .     . 

e  Bootis  .... 


a*  Librae  .  .  . 
•  fi  UrssB  Minoris 

fi  Bootis  .     .     . 

fi  Librse  .  .  . 
pL^  Bootis  .     .     . 


•  y^  Ursae  Minoris  . 
a  Coronse  Boreaiis 
a  Serpentis .  .  . 
e  Serpentis .     .  . 

•  C  UrssB  Minoris  . 

€  Coronie  Boreaiis 

d  Scorpii      .     .  . 

fi^  Scorpii     .     .  . 

•  Groombridge  2320 
d  Ophiuchi  .     .  . 

T  Herculis  .     .  . 
a  Scorpii  {Antares) 

Tj  Draconis  .     .  . 

•  A  Draconis  .    •.  . 
•  C  Ophiuchi  .     .  . 

•  a  Trianguli  Austral  is 
yi  Herculis  .     .  . 

K  Ophiuchi  .     .  . 

d  Herculis  .     .  . 

•  €  UrsaB  Minoris 

a*  Herculis  .     .  . 

44  Ophiuchi  .     .  . 

/9  Draconis  .     .  . 

a  Ophiuchi  .     .  . 

•  uf  Draconis  .     .  . 

fi  Herculis  .     .  . 

•  }f^  Draconis  (pr.)  . 

Y  Draconis  .     .  . 

j^  Sagittarii  .     .  . 

ij}  Sagittarii  .     .  . 

•  d  UrsfiB  Minoris 

yj  Serpentis  .     .  . 

•  ff  Octantis    .     .  . 

1  AquilsB  (3H.  Scuti) 
a  Lyrae  ( Vega) 

/9  Lyrae   . 
4T  Sagittarii 

•  60  Draconis 

C  Aquilae 
d  Sagittarii 


Magnitude 


1 

4.3 

5.4 

1 

2.3 

2.3 

2 

3 

2 
4.3 

3 

2 

2.3 
3.4 
4.5 

4 
2.3 

2 
6.5 

3 

3.4 
1.2 
3.2 
5 
3.2 

2 

3 
3.4 

5 
4.5 

var. 

5 
3.2 

2 

5 

3.4 
4.5 
2.3 
3.4 
4 

4.5 

3 

6 
4.5 

1 

var. 
2.3 

6 

3 

5 


Right  AsceosioD.  An.  YariatioD. 


b       lU  B 

14  10  5.817 
14  21  2.574 
14  27  48.160 
14  31  20.540 
14  39  39.575 

14  44  7.857 
14  51  4.664 

14  57  21.028 

15  10  26.597 
15  19  52.966 

15  20  56.063 
15  29  31.372 
15  38  15.540 
15  44  44.138 
15  48  27.090 

15  52  32.325 
15  53  7.283 

15  58  20.658 

16  5  59.532 
16  7  57.168 

16  16  4307 
16  21  55.763 
16  22  20.598 
16  28  13.821 
16  30  26.515 

16  35  45.839 
16  38  42.826 
16  51  53.582 
16  57  5.953 

16  58  31.792 

17  9  5.081 
17  18  55.214 
17  27  40.531 
17  29  16.265 
17  37  40.055 

17  41  41.047 
17  44  6.640 
17  53  46.551 

17  57  58  282 

18  6  28.029 

18  11  41.040 

18  14  59.744 

18  20  49.883 

18  28  34.019 

18  32  48.465 

18  45  34.526 
18  47  42.009 
18  50  17.917 

18  59  48.069 

19  10  29.745 


+ 
+ 

+ 
+ 

+ 


+ 
+ 

+ 
+ 

+ 

+ 
+ 

+ 

+ 

+ 
+ 


2.734 
2.043 
0.204 
4.039 
2.621 

3.308 
0.242 
2.260 
3.221 
2.268 

0.142 
2.540 
3.951 
2.987 
2.274 

2.485 
3.537 
3.478 
0.135 
3.138 

1.799 
3.669 
0.806 
0.139 
3.298 

6.289 
2.054 
2.835 
2.209 
6.367 

2.733 
3.659 
1.352 
2.782 
0.355 

2.345 
1.082 
1.394 
3.852 
3.587 


-19.430 

+  3.099 

+  108.421 


+ 

+ 
-f 


3.265 
2.031 

2.214 
3.723 
1.902 
2.755 
3.513 


Declination. 


+  19  49  7.46 
+  52  24  55.35 
+76  14  16.26 
-60  19  39.72 
+27  35  22.67 

-15  32  0.06 
+74  39  13.09 
+40  52  21.45 

-  8  55  52.10 

+37  48  21.88 

+  72  16  5.74 
+27  7  35.73 
+  6  48  39.43 
+  4  50  47.03 
+78  10    8.22 

+27  13  57.46 
-22  16  20.32 
-19  28  11.44 
+68    7  53.95 

-  3  22  42.22 

+46  36  16.85 
-26  9  33.60 
+  61  47  26.44 
+69  1  55.33 
-10  19     4.71 

-68  48    2.64 

+  39  9  20.25 

+  9  33  59.32 

+  33  44  47.02 

+  82  14     6.87 

+  14  31  51.69 

-24  3  37.82 

+  52  23  31.85 

+  12  39     1.84 

+68  48  48.98 

+27  47  36.68 
+72  12  29.86 
+  51  30  13.68 
—30  25  24.92 
-21  5  19.30 

+86  36  30.73 

-  2  55  42.68 
-89  16  33.36 

-  8  19  38.75 
+  38  40  16.07 

+  33  13  19.58 
—26  26  45.65 
+75  17  19.77 
+  13  41  1.38 
-19  10  2.28 


1 

An.Yariation. 


+ 
+ 


+ 


+ 


//       I 

18.87 ; 

16.77  i 
16  05 
15.02 
15.35 

15.18 
14.75 
14.38 
13.52 
12.80 

12.80 
12.31 
11.56 
11.08 
10.90 

10.62 

10.54 

10.17 

9.50 

9.54 

8.76 
8.34 

8.22 
7.78 
7.59 

7.28 
7.03 
5.85 
5.40 
5.32 

4.37 
3.66 
2.83 
2.89 
1.66 

2.32 
1.65 
0.58 
0.40 
0.57 

1.07 
0.64 
1.82 
2.19 
3.14 

3.95 
4.08 
4.42 
5.09 
6.11 


*  Circumpolar  Stare. 
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MEAN  PLACES  FOR  1878.0.     (Jan. 

d 

0— .226,  Washington.) 

1 

star's  Name. 

Maguitnde. 

w 

Bight  Ascensiou. 

An.  Variation. 

Declination. 

An.  Variation. 

1 

.  •    S  Draconis  .... 

3 

h      m        H 

19  12  31.370 

+ 

0.032 

+67  26  48.30 

+  6!30 

i  *    T  Draconis  .... 

5 

19  17  53.387 

— 

1.110 

+73     7  41.72 

6.79 

d  AquilsB     .... 

3.4 

19  19  20.755 

+ 

3.024 

-f  2  52  23.64 

6.90 

K  Aquilffi     .... 

5 

19  30  19.613 

+ 

3.230 

-  7  17  48.01 

7.72 

^^Aquilae     .... 

3 

19  40  27.556 

+ 

2.852 

+  10  19     2.59 

8.52 

a  AquilsB  (-4Z^atr)     . 

1.2 

19  44  49.813 

+ 

2.928 

+  8  32  51.16 

+  9.24 

•    X  UrsaB  Minoris     .     . 

6.7 

19  46  14.440 

—  i 

61.544 

+88  56  18.16 

8.97 

•    €  Draconis .... 

4 

19  48  34.577 

— 

0.174 

+69  57  24.41 

9.15 

fi  Aquilse     .... 

4 

19  49  19.191 

+ 

2.947 

+  66  12.6S 

8.74 

r  AquilsB     .... 

6.5 

19  58  10.800 

+ 

2.933 

+  6  56     6.61 

9.91 

a^Capricorni    .     .     . 

3.4 

20  11   17.033 

+ 

3.333 

-12  55  1708 

+  10.88 

•    K  Cephei     .... 

4.5 

20  12  57.928 

— 

1.905 

+77  20  34.14 

10.99 

a  Pavonis    .... 

2 

20  15  59.531 

+ 

4.791 

-57     7  24.32 

11.19 

7c  Capricorni    .     .     . 

5 

20  20  20.187 

+ 

3.440 

—  18  36  35.96 

11.50 

£  Deiphini  .... 

4 

20  27  23.019 

+ 

2.866 

+  10  53  23.61 

12.00 

•       Groombridgc  3241  . 

6.7 

20  30  31.256 

— 

0.213 

+72    7    5.99 

+  12.22 

aCygni 

2.1 

20  37  16.368 

+ 

2.044 

+44  50  42.28 

12.70 

fi  Aquarii    .... 

5.4 

20  46     4.296 

+ 

3.239 

-  9  26  22.28 

13.27 

J^Cygni 

4 

20  52  37.484 

+ 

2.234 

+40  41  55.01 

13.73 

•       12  Year  Cat.  1879    . 

6 

20  53     4.035 

— 

2.514 

+80    5  36.62 

13.69 

61  Cygni  (pr,)  .     .     . 

5.6 

21     1  25.797 

+ 

2.688 

+38    9     1.80 

+ 17.51 1 

CCygni.     .... 

3 

21     7  44.629 

2.551 

+29  43  38.76 

14.60 

a  Cephei     .... 

3.2 

21  15  40.014 

1.437 

+62    4    6.89 

15.12 

1  Pegasi      .... 

4.5 

21   16  26.732 

2.774 

+  19  17     1.72 

15.25 

i?  Aquarii    .... 

3 

21  25     8.146 

3.164 

-  6    6  23.73 

15.65 

•    ;9  Cephei     .... 

3 

21  27     4.754 

+ 

0.798 

+70     1  29.77 

+ 15.72 

S  Aquarii    .... 

5.4 

21  31   15.352 

3.198 

-  8  24    0.60 

15.96 

£  Pegasi      .... 

2.3 

21  38  11.663 

2.948 

+  9  19    0.06 

16.34 

•  11  Cephei     .... 

5 

21  40     7.797 

0.905 

+70  44  58.56 

16.50 

fi  Capricorni    .     .     . 

5 

21  46  38.610 

3.278 

-14    7  28.79 

16.79 

•  79  Draconis .... 

6.7 

21  51  20.856 

+ 

0.734 

+73    7  30.12 

+  16.97 

a  Aquarii    .... 

3 

21  59  3i.031 

3.083 

-  0  54  41.98 

17.35 

a  Gruis 

2 

22     0  32.247 

3.811 

-47  33    2.39 

17.21 

9  Aquarii    .... 

4.5 

22  10  23.701 

3.170 

-  8  23  23.69 

17.79 

1 

;r  Aquarii    .... 

5.4 

22  19    2.766 

3.065 

+  0  45  32.52 

18.15 

7j  Aquarii    .... 

4.3 

22  29     5.186 

+ 

3.083 

-  0  44  44.18 

+  18.45 

*826  Cephei  (B.)  .     .     . 

5.6 

22  30    7.587 

1.081 

+75  35  51.46 

18.52 

C  Pegasi      .... 

3.4 

22  35  22.579 

2.989 

+  10  11  43.09 

18.71 

•     I  Cephei     .... 

4.3 

22  45  20.354 

2.119 

+  65  33  31.90 

18.85 

A  Aquarii    .... 

4 

22  46  14.871 

3.131 

-  8  13  40.89 

19.08 

a  Pis.Aus.(FomaZ/tau/] 

)       1.2 

22  50  54.362 

+ 

3.328 

-30  16     5.24 

+  19.00 

a  Pegasi  (Markab)    . 

2 

22  58  41.057 

2.985 

+  14  32  58.25 

19.33 

•    0  Cephei     .... 

6.5 

23  13  37.365 

2.440 

+  67  26  37.52 

19.63 

^Piscium   .... 

4.5 

23  21  46.744 

3.041 

+  5  42  33.92 

19.75 

{ Piscium   .... 

4.5 

23  33  40.582 

3.085 

+  4  57  55.33 

19.49 

•    T' Cephei     .... 

3.4 

23  34  21.029 

+ 

2.407 

+76  57     5.38 

+20.07 

•       Groombridge  4163. 

7 

23  48  54.887 

2.855 

+  73  43  52.28 

20.00 

w  Piscium   .... 

4 

23  53    2.831 

+ 

3.079 

+  6  11  17.17 

< 

1 

+ 19.94 

♦Circnmpolar  Stare. 
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APPARENT  PLACES  OF 

a  URSiE  MINORIS,  {Polaris,)  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

\ 

• 

JANUARY. 

FEBRUARY. 

MARCH. 

APRIL. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
SSolar 
Date. 

Mean 
Solar 
Date 

M^wmwv* 

Right 

Ascen- 

aion. 

Declina- 
tion 

•A^wBVS^M 

Kight 
Ascen- 
sion. 

Declina- 
tion 
Korth, 

^L^%m^^k^% 

Eight 

Aocen- 

ftion. 

Declina- 
tion 
North, 

^■ravtrv* 

Bight 

Ascen- 

8ion. 

Declina* 

tion 
North, 

h    m 

1  13 

+88  39 

h    m 

1  13 

+88  39 

h    m 

1  12 

+88  39 

• 

h    m 

1  12 

+88  39 

0.3 

8 

57.97 

// 
57.1 

1.2 

8 

29.47 

n 

57.5 

1.1 

8 

69.15 

52.6 

1.0 

59.12 

43.7 

1 

;  1.3 

57.19 

57.2 

2.2 

28.52 

57.4 

2.1 

68.48 

52.3 

2.0 

59.07 

43.3 

,     2.3 

56.37 

57.4 

3.2 

27.56 

57.2 

3.1 

67.82 

52.1 

3.0 

59.09 

43.0 

3.3 

55.49 

57.5 

4.2 

26.62 

57.1 

4.1 

67.21 

51.8 

4.0 

59.17 

42.6 

4.3 

54.56 

57.6 

5.2 

25.72 

57.0 

5.1 

66.66 

51.5 

5.0 

59.29 

42.3 

5.3 

53.58 

57.7 

6.2 

24.87 

56.8 

6.1 

66.18 

51.2 

6.0 

59.43 

42  0 

6.3 

52.57 

57.8 

7.2 

24.09 

56.6 

7.1 

65.76 

50.9 

7.0 

59.57 

41.7 

7.2 

51.55 

57.8 

8.2 

23.30 

56.5 

8.1 

65.39 

50.6 

8.0 

59.69 

41.5 

1 
8.2 

50.56 

57.9 

9.2 

22.67 

56.3 

9.1 

65.05 

50.3 

9.0 

59.78 

41.2 

9.2 

49.60 

57.9 

10.2 

22.00 

56.2 

10.1 

64.72 

50.1 

10.0 

59.83 

40.9 

10.2 

48.69 

57.9 

11.2 

21.32 

56.0 

11.1 

64.38 

49.8 

11.0 

59.86 

40.6 

11.2 

47.84 

57.9 

12.2 

20.61 

55.9 

12.1 

64.02 

49.6 

12.0 

59.90 

40.3 

12.2 

47.02 

57.9 

13.1 

19.86 

55.8 

13.1 

63.62 

49.3 

13.0 

59.96 

40.0, 

13.2 

46.22 

57.9 

14.1 

19.07 

55.7 

14.1 

63.19 

49.1 

14.0 

60.06 

39.7 

14.2 

45.42 

58.0 

15.1 

18.25 

55.5 

15.1 

62.75 

48.8 

15.0 

60.21 

39.4 

15.2 

44.59 

58.0 

16.1 

17.42 

55.3 

16.1 

62.31 

48.5 

16.0 

60.42 

39.1 

1 
16.2 

43.72 

58.1 

17.1 

16.61 

55.2 

17.1 

61.90 

48.2 

17.0 

60.70 

38.7 

17.2 

42.81 

58.1 

18.1 

15.82 

55.0 

18.1 

61.54 

47.9 

18.0 

61.03 

38.4 

16.2 

41.85 

58.1 

19.1 

15.08 

54.7 

19.1 

61.24 

47.6 

19.0 

61.40 

38.1 

19.2 

1 

40.86 

58.2 

20.1 

14.40 

54.5 

20.1 

61.01 

47.3 

20.0 

61.78 

37.9 

20.2 

39.84 

58.2 

21.1 

13.78 

54.3 

21.0 

60.84 

47.0 

21.0 

62.15 

37.6 

21.2 

38.84 

58.1 

22.1 

13.21 

54.0 

22.0 

60.71 

46.7 

22.0 

62.49 

37.3 

22.2 

37.88 

58.1 

23.1 

12.68 

53.8 

23.0 

60.61 

46.4 

23.0 

62.78 

37.1  ' 

23.2 

36.06 

58.0 

24.1 

12.16 

53.6 

24.0 

60.51 

46.1 

24.0 

^3.04 

36.8; 

24.2 

36.09 

57.9 

25.1 

1 1 .63 

53.4 

25.0 

60.39 

45.8 

25.0 

63.29 

36.6 

2.'>.2 

35.27 

57.9 

26.1 

11.06 

53.2 

26.0 

60.24 

45.5 

25.9 

63.56 

36.3 

26.2 

34.49 

57.8 

27.1 

10.45 

53.0 

27.0 

60.05 

45.2 

26.9 

63.85 

36.0, 

27.2 

1 

33.72 

57.7 

28.1 

9.81 

52.8 

28.0 

59.84 

45.0 

• 

27.9 

64.17 

35.7 

1 

28.2 

32.94 

57.7 

29.1 

9.15 

52.6 

29.0 

59.62 

44.7 

28.9 

64.54 

35.4 

29.2 

32.14 

57.6 

30.1 

8.48 

52.3 

30.0 

59.41 

44.4 

29.9 

64.99 

35.1 

30.2 

31.29 

57.6 

31.1 

7.82 

52.1 

31.0 

59.24 

44.0 

30.9 

65.51 

34.7 

31.2 

30.40 

57.5 

32.1 

7.21 

51.8 

32.0 

50.12 

43.7 

31.9 

66.07 

34.5 
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APPARENT  PLACES  OF 

a  URSiE  MINORIS,  (Polaris,)  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

MAY. 

JUNE. 

JULY. 

AUGUST. 

Mean 
Solar 
Date 

Mean 
Solar 
Date 

Mean 
Solar 
Date 

Mean 
Solar 
DatA. 

•a.rC»1^7a 

Bight 

Amen- 

sion. 

Declina- 
tion 
North, 

^^m^Mn^m 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

A^tmvvm 

Right 

Asoen- 

aion. 

Declina- 
tion 
North. 

M^WH%^. 

Right 

Aaoen- 

sion. 

Dedina. 

tion 
North. 

h    m 

1  13 

+88  39 

h     m 

1  13 

+88  39 

• 

h     m 

1  13 

+88  39 

h    m 

1  14 

+88  39 

1.9 

8 

6.07 

// 
34.5 

1.9 

8 

27.00 

28.3 

1.8 

54.19 

27.0 

1.7 

22.86 

30.6 

2.9 

6.65 

34.2 

2.8 

27.82 

28.3 

2.8 

55.05 

27.1 

2.7 

23.72 

30.8 

3.9 

7.24 

34.0 

3.8 

28.60 

28.2 

3.8 

55.90 

27.1 

3.7 

24.63 

31.0 

4.9 

7.82 

33.8 

4.8 

29.36 

28.1 

4.8 

56.77 

27.1 

4.7 

25.57 

31.1 

5.9 

8.36 

33.5 

5.8 

30.11 

28.0 

5.8 

57.69 

27.2 

5.7 

26.54 

31.3 

6.9 

8.87 

33.3 

6.8 

30.88 

27.9 

6.8 

58.65 

27.2 

6.7 

27.50 

31.5 

7.9 

9.34 

33.1 

7.8 

31.68 

27.8 

7.8 

59.66 

27.2 

7.7 

28.44 

31.8 

8.9 

9.80 

32.9 

8.8 

32.53 

27.6 

8.7 

60.71 

27.3 

8.7 

29.34 

32.0 

9.9 

10.27 

32.7 

9.8 

33.43 

27.5 

9.7 

61.78 

27.3 

9.7 

30.19 

32.3 

10.9 

10.78 

32.4 

10.8 

34.39 

27.4 

10.7 

62.85 

27.4 

10.7 

30.97 

32.6 

11.9 

11.33 

32.2 

11.8 

35.39 

27.3 

11.7 

63.89 

27.5 

11.7 

31.70 

32.8 

12.9 

11.93 

31.9 

12.8 

36.40 

27.2 

12.7 

64.89 

27.7 

12.7 

32.39 

33.1 

13.9 

12.60 

31.7 

13.8 

37.39 

27.2 

13.7 

65.84 

27.8 

13.7 

33.08 

33.3 

14.9 

13.33 

31.4 

14.8 

38.36 

27.2 

14.7 

66.73 

27.9 

14.6 

33.78 

33.5 

15.9 

14.09 

31.2 

15.8 

39.30 

27.1 

15.7 

67.58 

28.1 

15.6 

34.51 

33.7 

16.9 

14.86 

31.0 

16.8 

40.19 

27.1 

16.7 

68.41 

28.2 

16.6 

35.27 

34.0 

17.9 

15.63 

30.8 

17.8 

41.04 

27.1 

17.7 

69.24 

28.3 

17.6 

-,36.08 

34.2 

18.9 

16.38 

30.7 

18.8 

41.86 

27.1 

18.7 

70.09 

28.4 

18.6 

36.92 

34.4 

19.9 

17.08 

30.5 

19.8 

42.67 

27.0 

19.7 

70.98 

28.5 

19.6 

37.77 

34.7 

20.9 

17.74 

:)0.4 

20.8 

43.50 

27.0 

20.7 

71.92 

28.6 

20.6 

38.62 

35.0 

21.9 

18.37 

30.2 

21.8 

44.36 

26.9 

21.7 

72.91 

28.6 

21.6 

39.44 

35.3  1 

22.9 

18.98 

30.0 

22.8 

45.28 

26.9 

22.7 

73.93 

28.8 

22.6 

40.22 

35.6 

23.9 

19.60 

29.8 

23.8 

46.25 

26.8 

23.7 

74.97 

28.9 

23.6 

40.94 

35.9  1 

24.9 

20.25 

29.6 

24.8 

47.27 

26.8 

24.7 

76.00 

29.1 

24.6 

41.60 

36.2 

25.9 

20.96 

29.4 

25.8 

48.32 

26.7 

25.7 

76.99 

29.3 

25.6 

42.21 

36.6 

26.9 

21.73 

29.2 

26.8 

49.37 

26.7 

26.7 

77.93 

29.5 

26.6 

42.80 

36.9 

27.9 

22.56 

29.0 

27.8 

50.41 

26.8 

27.7 

78.82 

29.7 

27.6 

43.38 

37.2 

28.9 

23.44 

28.8 

28.8 

51.42 

26.8 

28.7 

79.66 

29.9 

28.6 

43.97 

37.5 

29.9 

24.34 

28.7 

29.8 

52.39 

26.9 

29.7 

80.47 

30.1 

29.6 

44.59 

37.7 

30.9 

25.25 

28.6 

30.8 

53.31 

26.9 

30.7 

81.25 

30.3 

30.6 

45.26 

38.0 

31.9 

26.14 

28.4 

31.8 

54.19 

27.0 

31.7 

82.04 

30.4 

31.6 

45.96 

38.3 

32.9 

27.00 

28.3 

32.8 

55.05 

27.1 

32.7 

82.86 

30.6 

32.6 

47.69 

3&6 

J 
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APPARENT  PLACES  OF  a  URSiE  MINORIS,  (Polaris,)  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

SEPTEMBER. 

• 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Mean 

Solar 

1  Dato. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Sol^ 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

• 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declinor 

tion 
North. 

h    m 

1  14 

+88  39 

h    m 

1  15 

+88  39 

h    m 

1  14 

+88  40 

h    m 

1  14 

+88  40 

1.6 

47.69 

38!6 

1.5 

8 

0.48 

49.2 

1.4 

61.75 

1.2 

1.4 

49.52 

// 
11.1 

2.6 

47.43 

38.9 

2.5 

0.79 

49.6 

2.4 

61.45 

1.6 

2.3 

48.83 

11.3 

3.6 

48.15 

39.2 

3.5 

1.04 

50.1 

3.4 

61.12 

1.9 

3.3 

48.17 

11.5 

4.6 

48.82 

39.6 

4.5 

1.22 

50.5 

4.4 

60.80 

2.2 

4.3 

47.55 

11.8 

5.6 

49.44 

40.0 

5.5 

1.34 

• 

50.9 

5.4 

60.49 

2.6 

5.3 

46.96 

12.0 

6.6 

50.00 

40.3 

6.5 

1.42 

51.3 

6.4 

60.22 

2.9 

6.3 

46.40 

12.2 

7.6 

50.50 

40.7 

7.5 

1.49 

51.6 

7.4 

59.99 

3.2 

7.3 

45.84 

12.5 

•    8.6 

50.95 

41.0 

8.5 

1.57 

52.0 

8.4 

59.78 

3.5 

8.3 

45.27 

12.7 

9.6 

51.37 

41.4 

9.5 

1.68 

52.3 

9.4 

59.58 

3.9 

9.3 

44.65 

13.0 

10.6 

51.79 

41.7 

10.5 

1.82 

52.7 

10.4 

59.37 

4.2 

10.3 

43.99 

13.3 

11.6 

52.23 

42.0 

11.5 

2.00 

53.0 

11.4 

59.14 

4.6 

11.3 

43.26 

• 

13.5 

12.6 

52.71 

42.3 

12.5 

2.20 

53.4 

12.4 

58.87 

5.0 

12.3 

42.48 

13.8 

13.6 

53.23 

42.6 

13.5 

2.40 

53.8 

13.4 

58.53 

5.4 

13.3 

41.66 

14.0 

14.6 

53.78 

42.9 

14.5 

2.58 

54.2 

14.4 

58.12 

5.7 

14.3 

40.82 

14.3, 

15.6 

54.35 

43.3 

15.5 

2.73 

54.0 

15.4 

57.66 

6.1 

15.3 

39.98 

14.5, 

16.6' 

54.92 

43.6 

16.5 

2.83 

55.0 

16.4 

57.17 

6.5 

16.3 

39.15 

14.6 

17.6 

55.47 

44.0 

17.5 

2.87 

55.4 

17.4 

56.66 

6.8 

17.3 

38.36 

14.8 

18.6 

55.97 

44.4 

18.5 

2.85 

55.8 

18.4 

56.16 

7.1 

18.3 

37.62 

15.0 

19.6 

56.41 

44.8 

19.5 

2.77 

56.2 

19.4 

55.68 

7.4 

19.3 

36.92 

15.1 

20.6 

56.79 

45.2 

20.5 

2.66 

56.6 

20.4 

55.23 

7.7 

20.3 

36.24 

15.3 

,  21.5 

57.11 

45.6 

21.5 

2..55 

57.0 

21.4 

54.82 

8.0 

21.3 

35.55 

15.5 

22.5 

57.40 

46.0 

22.5 

2.46 

57.4 

22.4 

54.44 

8.3 

22.3 

34.84 

15.7 

23.5 

57.67 

46.3 

23.5 

2.39 

57.7 

23.4 

54.06 

8.e 

23.3 

34.09 

15.9 

24.5 

57.95 

46.7 

24.5 

2.36 

58.1 

24.4 

53.67 

8.9 

24.3 

33.29 

16.1 

25.5 

58.25 

47.0 

25.5 

2.36 

58.4 

25.4 

53.25 

9.2 

25.3 

32.42 

16.3 

26.5 

58.58 

47.4 

26.4 

2.38 

58.8 

26.4 

52.76 

9.6 

26.3 

31.49 

16.4 

27.5 

58.94 

47.7 

27.4 

2.39 

59.2 

27.4 

52.20 

9.9 

27.3 

30.53 

16.6 

28.5 

59.33 

48.1 

28.4 

2.37 

59.6 

28.4 

51.59 

10.2 

28.3 

29.57 

16.7 

29.5 

59.73 

48.4 

29.4 

2.31 

60.0 

29.4 

50.93 

10.5 

29.3 

28.63 

16.8 

30.5 

60.12 

48.8 

30.4 

2.19 

60.4 

30.4 

50.23 

10.8 

30.3 

27.71 

16.9 

31.5 

60.48 

49.2 

31.4 

2.00 

60.8 

31.4 

49.52 

11.1 

31.3 

26.83 

17.0 

32.5 

60.79 

49.0 

32.4 

1.75 

61.2 

32.3 

48.83 

11.3 

32.3 

26.00 

17.0 
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APPARENT  PLACES  OF  51  OEPHEl,  (flc».,)  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 


Mean 
Solar 
Date. 


0.5 
1.5 
2.5 
3.5 

4.5 
5.5 
6.5 
7.5 

8.5 

9.5 

10.5 

11.5 

12.5 
13.5 
14.5 
15.4 

16.4 
17.4 
J6.4 
19.4 

20.4 
21.4 
22.4 
23.4 

24.4 
25.4 
26.4 
27.4 

28.4 
29.4 
30.4 
31.4 


JANUARY. 


Kight 

Asceu- 

aiou. 


h     m 

642 

s 
21.12 

21.27 

21.43 

21.57 

21.69 
21.77 
21.82 
21.84 

21.83 
21.80 
21.76. 
21.73 

21.72 
21.71 
21.72 
21.74 

21.77 
21.79 
21.78 
21.75 

21.68 
21.58 
21.45 
21.30 

21.15 
21.01 
20.88 
20.77 

20.67 
20.58 
20.48 
20.36 


Declina- 
tion 
North, 


+87  liJ 

59.0 
59.3 
59.6 
59.9 

60.3 
60.6 
61.0 
61.3 

61.7 
62.0 
62.3 
62.6 

62.9 
63.2 
63.4 
63.7 

64.0 
64.4 
64.7 
65.0 

65.4 
65.7 
66.1 
66.4 

66.6 
66.9 
67.1 
67.4 

67.7 
67.8 
68.2 
68.5 


Mean 
Solar 
Date. 


1.4 
2.4 
3.4 
4.4 

5.4 
6.4 
7.4 

8.4 

9.4 
10.4 
11.4 
12.4 

13.4 
14.4 
15.4 
16.4 

17.4 
18.4 
19.4 
20.4 

21.4 
22.4 
23.3 
24.3 

25.3 
26.3 
27.3 
2ri.3 

29.3 
30.3 
31.3 
32.3 


FEBRUARY. 


Right 

Asceu- 

sion. 


h    m 

6  42 

8 

20.21 
20.03 
19.82 
19.57 

19.30 
19.02 
18.75 

18.49 

18.24 
18.01 

17.80 
17.60 

17.40 
17.18 
16.93 
16.66 

16.36 
16.02 
15.66 
15.31 

14.97 
14.64 
14.32 
14.01 

13.71 
13.41 
13.11 

12.80 

12.46 
12.09 
11.69 
11.26 


Declina- 
tion 
North. 


+87  14 

8.9 
9.2 
9.5 
9.8 

10.1 
10.3 
10.6 
10.8 

11.0 
11.2 
11.4 
11.7 

11.9 
12.2 
12.4 
12.7 

13.0 
13.2 
13.4 
13.6 

13.8 
14.0 
14.1 
14.3 

14.4 
14.6 
14.8 
15.0 

15.2 
15.4 
15.6 
15.8 


Mean 
8olar 
Date. 


1.3 
2.3 
3.3 
4.3 

5.3 
6.3 
7.3 
8.3 

9.3 
10.3 
11.3 
12.3 

13.3 
14.3 
15.3 
16.3 

17.3 
18.3 
19.3 
20.3 

21.3 
22.3 
23.3 
24.3 

25.3 
26.3 
27.3 
28.3 

29.3 
30.3 
31.2 
32.2 


MARCH. 


Right 

Ascen- 

Bion. 


h    m 

6  41 

s 
72.46 

72.09 

71.69 

71.26 

70.81 
70.37 
69.94 
69.53 

69.15 
68.79 
68.45 
68.11 

67.76 
67.39 
67.00 
66.59 

66.15 
65.69 
65.23 

64.78 

64.34 
63.92 
63.52 
63.14 

62.77 
62.40 
62.02 
61.62 

61.19 
60.74 
60.27 
59.79 


Declina- 
tion 
North, 


+87  14 

15.2 
15.4 
15.6 
15.8 

15.9 
16.0 
16.1 
16.2 

16.3 
16.4 
16.5 
16.6 

16.7 
16.8 
16.9 
17.0 

17.1 
17.2 
17.3 
17.3 

17.3 
17.3 
17.3 
17.3 

17.3 
17.4 
17.4 
17.4 

17.5 
17.5 
17.5 
1/.5 


Meui 
Solar 
Date. 


1.2 
2.2 
3.2 
4.2 

5.2 

6.2 
7.2 
8.2 

9.2 
10.2 
11.2 
12.2 

13.2 
14.2 
15.2 
16.2 

17.2 
18.2 
19.2 
20.2 

21.2 
22.2 
23.2 
24.2 

25.2 
26.2 
27.2 
28.2 

29.2 
30.2 
31.2 
32.2 


APRIL. 


Right 

Aaoen* 

sion. 


h    m 

6  41 

59.79 
59.31 

58.84 
58.39 

•  57.97 
57.58 
57.21 
56.86 

56.50 
56.14 
55.76 
55.36 

54.94 
54.51 
54.08 
53.65 

53.23 
52.83 
52.45 
52.11 

51.79 
51.47 
51.15 
50.82 

50.48 
50.11 
49.72 
49.31 

48.90 
48.51 
48.14 
47.80 


I 
Deelina.! 

tion 
Norih. 


+87  14 

II 
17.5 

17.5 

17.4 

17.4 

17.3 
17.2 
17.1 
17.1- 

17.0 
16.9 
16.9 
16.9 

16.8 
16.7 
16.6 
16.5 

16.4 
16.2 
16.0 
15.9 

15.7 
15.6 
15.5 
15.3 

15.2 
15.1 
15.0  1 
14.8 

14.6 
14.4 
14.2 
14.0 
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APPARENT  PLACES  OF  51  CEPHEI,  {Uev,, 

,)  FOR  THE  UPPER  TRANSIT 

I 

AT  WASHINGTON. 

MAY. 

JUNE. 

JULY. 

AUGUST. 

Mean 

Solar 
'  Date 

Mean 
Solar 
Date 

Mean 
Solar 
Date 

Mean 
Solar 
DatA. 

1 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

^kXOIW* 

Right 
Ascen- 
sion. 

Declina- 
tion 
N<yrai. 

A^flvW* 

Right 
Ascen- 
sion. 

Declina- 
tion 
Nvrth. 

X/flilJV. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

h    in 

6  41 

+87  14 

h     m 

6  41 

+87  13 

h    m 

6  41 

+87  13 

h    m 

6  41 

+87  13 

1.2 

48.14 

14.2 

1.1 

s 
41.04 

66.5 

1.0 

40.99 

57.1 

1.9 

48.12 

47.6 

2.2 

47.80 

14.0 

2.1 

40.98 

66.2 

2.0 

41.14 

56.8 

2.9 

48.41 

47.4 

3.2 

47.49 

13.8 

3.1 

40.92 

65.9 

3.0 

41.27 

56.5 

3.9 

48.71 

47.1 

4.2 

47.21 

13.6 

4.1 

40.86 

65.6 

4.0 

41.39 

56.3 

4.9 

49.03 

46.8 

5.2 

46.95 

13.3 

5.1 

40.79 

65.3 

5.0 

41.48 

56.0 

5.9 

49.38 

46.5 

6.1 

46.70 

13.1 

6.1 

40.70 

65.1 

6.0 

41.57 

55.7 

6.9 

49.76 

46.2 

7.1 

46.46 

12.9 

7.1 

40.60 

64.8 

7.0 

41.68 

55.3 

7.9 

50.17 

45.9 

8.1 

46.21 

12.7 

8.1 

40.49 

64.5 

8.0 

41.81 

55.0 

8.9 

50.60 

45.6 

9.1 

45.94 

12.6 

9.1 

40.37 

64.2 

9.0 

41.96 

54.7 

9.9 

51.03 

45.4 

10.1 

45.65 

12.4 

10.1 

40.27 

63.9 

10.0 

42.14 

54.3 

10.9 

51.46 

45.2 

11.1 

45.35 

12.2 

11.1 

40.20 

63.6 

11.0 

42.35 

54.0 

11.9 

51.87 

45.0 

12.1 

45.04 

12.0 

12.0 

40.15 

63.2 

12.0 

42.58 

53.6 

12.9 

52.25 

44.8 

13.1 

44.73 

11.7 

13.0 

40.14 

62.8 

13.0 

42.83 

53.3 

13.9 

52.62 

44.6 

14.1 

44.44 

11.5 

14.0 

40.15 

62.5 

14.0 

43.09 

53.0 

14.9 

52.97 

44.4 

15.1 

44.17 

11.2 

15.0 

40.19 

62.2 

15.0 

43.34 

52.7 

15.9 

53.31 

44.1 

16.1 

43.93 

10.9 

16.0 

40.24 

61.9 

16.0 

43.57 

52.5 

16.9 

53.66 

43.9 

17.1 

43.72 

10.6 

17.0 

40.28 

61.6 

17.0 

43.78 

52.2 

17.9 

54.02 

43.6 

18.1 

43.54 

10.3 

18.0 

40.31 

61.3 

18.0 

43.97 

51.9 

18.9 

54.40 

43.4 

19.1 

43.38 

10.1 

19.0 

40.33 

61.0 

18.9 

44.14 

51.6 

19.9 

54.82 

43.1 

20.1 

43.22 

9.8 

20.0 

40.33 

60.7 

19.9 

44.32 

51.3 

20.9 

55.27 

42.9 

21.1 

43.05 

9.6 

21.0 

40.31 

60.4 

20.9 

44.51 

51.0 

21.9 

55.74 

42.7 

22.1 

42.87 

9.3 

22.0 

40.28 

60.1 

21.9 

44.72 

50.7 

22.9 

56.23 

42.4 

23.1 

42.66 

9.1 

23.0 

40.26 

59.8 

22.9 

44.96 

50.4 

23.8 

56.72 

42.3 

24.1 

42.44 

8.9 

24.0 

40.26 

59.5 

23.9 

45.24 

50.1 

24.8 

57.21 

42.1 

25.1 

42.21 

8.6 

25.0 

40.28 

59.1 

24.9 

45.55 

49.7 

25.8 

57.69 

41.9  , 

26.1 

41.98 

8.4 

26.0 

40.34 

58.8 

25.9 

45.88 

49.4 

26.8 

58.15 

41.8 

27.1 

41.72 

8.1 

27.0 

40.43 

58.4 

26.9 

46.22 

49.1 

27.8 

58.59 

41.6 

28.1 

41.55 

7.8 

28.0 

40.55 

58.1 

27.9 

46.57 

48.9 

28.8 

59.01 

41.4 

29.1 

41.37 

7.4 

29.0 

40.68 

57.7 

28.9 

46.91 

48.6 

29.8 

59.44 

41.3 

30.1 

41.22 

7.1 

30.0 

40.84 

57.4 

29.9 

47.24 

48.4 

30.8 

59.87 

41.1 

31.1 

41.12 

6.8 

31.0 

40.99 

57.1 

30.9 

47.55 

48.1 

31.8 

60.32 

40.9 

32.1 

41.04 

6.5 

32.0 

41.14 

56.8 

31.9 

47.84 

47.9 

32.8 

60.79 

40.7 
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APPARENT  PLACES  OF  51  CEPHEl 

,  (Hec.,)  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date 

Jh^W  v^* 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

^^^%mWm 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Jh^SBW* 

Ill 

Declina- 
tion 
KorUu 

A>^flVW» 

Right 

Aacen- 

eicm. 

tion 
NorUL 

h    m 

6  42 

+87  13 

h    m 

6  42 

+87  13 

h    m 
6  42 

+87  13 

h    m 

642 

1 

0         f" 

+87  13 

1.8 

0.79 

// 
40.7 

1.7 

s 
16.47 

37.4 

1.7 

33.13 

38.7 

1.6 

46.21 

ti 

44.3 

8.8 

1.29 

40.5 

2.7 

17.08 

37.4 

2.7 

33.64 

38.9 

2.6 

46.50 

44.5 

3.8 

1.81 

40.3 

3.7 

17.68 

37.4 

3.7 

34.12 

39.0 

3.6 

46.77 

44.8 

4.8 

2.35 

40.1 

4.7 

18.27 

37.4 

4.7 

34.57 

39.2 

4.6 

47.05 

45.0 

5.8 

2.90 

39.9 

6.7 

18.83 

37.4 

5.6 

35.00 

39.3 

5.6 

47.33 

45.2 

6.8 

3.46 

39.8 

6.7 

19.36 

37.4 

/>.6 

35.42 

39.5 

6.6 

47.63 

45.5 

7.8 

4.00 

39.7 

7.7 

19.87 

37.5 

7.6 

35.85 

39.6 

7.6 

47.95 

45.7 

8.8 

4.51 

39.6 

8.7 

20.37 

37.5 

8.6 

36.30 

39.7 

8.6 

48.28 

45.9 

9.8 

5.00. 

.39.5 

9.7 

20.85 

37.5 

9.6 

36.77 

39.8 

9.6 

48.62 

46.2 

10.8 

5.46 

39.4 

10.7 

21.33 

37.5 

10.6 

37.25 

39.9 

10.5 

48.97 

46.5 

11.8 

5.91 

39.3 

11.7 

21.82 

37.5 

11.6 

37.75 

40.1 

11.5 

49.30 

46.8 

12.8 

6.36 

39.2 

12.7 

22.33 

37.4 

12.6 

38.25 

40.2 

12.5 

49.61 

47.1 

13.8 

6.82 

39.0 

13.7 

22.87 

37.4 

13.6 

38.76 

40.4 

13.3 

49.89 

47.4 

14.8 

7.29 

38.8 

14.7 

23.43 

37.4 

14.6 

39.26 

40.6 

14.5 

50.15 

47.7 

15.8 

7.79 

38.7 

15.7 

24.01 

37.4 

15.6 

39.74 

40.8 

15.5 

50.38 

48.0 

16,8 

8.33 

38.6 

16.7 

24.60 

37.5 

16.6 

40.19 

41.0 

16.5 

50.58 

48.3 

17.8 

8.89 

38.4 

17.7 

25.19 

37.5 

17.6 

40.61 

41.2 

17.5 

50.77 

4a6 

18.8 

9.47 

38.3 

18.7 

25.77 

37.6 

18.6 

41.01 

41.5 

18.5 

50.96 

48.8 

19.8 

10.05 

38.2 

'19.7 

26.33 

37.7 

19.6 

41.39 

41.7 

19.5 

51.16 

49.1 

20.8 

10.63 

38.2 

20.7 

26.86 

37.8 

20.6 

41.77 

41.9 

20.5 

51:37 

49.3 

21.8 

11.19 

38.1 

21.7 

27.36 

37.9 

21.6 

42.16 

42.0 

21.5 

51.60 

49.6 

22.8 

11.73 

38.  L 

22.7 

27.84 

37.9 

22.6 

42.56 

42.2 

22.5 

51.84 

49.9 

23.8 

12.25 

38.0 

23.7 

28.32 

38.0 

23.6 

42.98 

42.4 

23.5 

52.08 

50.2 

24.8 

12.75 

38.0 

24.7 

28.80 

33.1 

24.6 

43.42 

42.5 

24.5 

52.31 

60.5 

25.8 

13.24 

37.9 

25.7 

29.30 

38.1 

25.6 

43.86 

42.7 

25.5 

52.52 

.50.8 

26.8 

13.74 

37.9 

26.7 

29.82 

38.2 

26.6 

44.31 

42.9 

26.5 

52.71 

51.1 

27.8 

14.25 

37.8 

27.7 

30.36 

.38.2 

27.6 

44.74 

43.2 

27.5 

52.86 

51.5 

28.7 

14.77 

37.7 

28.7 

30.91 

38.3 

28.6 

45.15 

43.4 

28.5 

52.98 

51.8 

29.7 

15.31 

37.6 

29.7 

31.48 

38.3 

29.6 

45.53 

43.7 

29.5 

53.07 

52.21 

30.7 

15.88 

37.5 

30.7 

32.05 

38.4 

30.6 

45.89 

44.0 

30.5 

53.13 

52.5  1 

31.7 

16.47 

37.4 

31.7 

32.60 

38.6 

31.6 

46.21 

44.3 

31.5 

53.18 

52.8 

32.7 

17.08 

37.4 

32.7 

33.13 

38.7 

32.6 

46.50 

44.5 

32.5 

53.24 

53.1 
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APPARENT  PLACES  OF  6  URS^  MINORIS,  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 


Mean 
Solar 
Date. 


1.0 
8.0 
3.0 
4.0 

5.0 
6.0 
7.0 
8.0 

9.0 
10.0 
10.9 
11.9 

12.9 
13.9 
14.9 
15.9 

16.9 
17.9 
18.9 
19.9 

20.9 
21.9 
22.9 
23.9 

24.9 
25.9 
26.9 
27.9 

28.9 
29.9 
30.9 
31.9 


JANUARY. 


Biglit 
Ascen- 
sion. 


h    m 

18  11 

8 

13.87 
13.82 
13.79 
13.77 

13.77 
13.78 
13.82 
13.88 

13.96 
14.05 
14.14 
14.23 

14.31 
14.38 
14.44 
14.49 

14.55 
14.62 
14.71 
14.82 

14.96 
15.12 
15.29 
15.46 

15.63 
15.80 
15.96 
16.11 

16.26 
16.41 
16.57 
16.74 


Declina- 
tion 
North, 


+86  36 

II 
21.3 

21.0 

20.7 

20.3 

20.0 
19.6 
19.2 

18.8 

18.5 
18.2 
17.9 
17.6 

17.3 
17.0 
16.7 
16.4 

16.1 
15.7 
15.4 
15.0 

14.7 
14.4 
14.0 
13.7 

13.5 
13.2 
13.0 
12.7 

12.5 
12.2 
11.9 
11.6 


Mean 
Solar 
Date. 


FEBRUARY. 


1.9 
2.9 
3.9 
4.9 

5.9 
6.9 

7.9 
8.9 

9.9 
10.9 
11.9 
12.9 

13.9 
14.9 
15.9 
16.9 

17.8 

18.8 
19.8 
20.8 

21.8 

22.8 
23.6 
24.8 

25.8 
26.8 

27.8 
28.8 

29.8 
30.8 
31.8 
32.8 


Bight 
Ascen- 
sion. 


h    m 

18  11 

s 
16.93 

17.15 

17.40 

17.66 

17.93 
18.20 
18.46 
18.71 

• 

18.95 
19.19 
19.42 
19.65 

19.89 
20.14 
20.40 
20.69 

21.00 
21.32 
21.65 
21.97 

22.28 
22.58 
22.88 
23.17 

23.45 
23.74 
24.04 
24.35 

24.68 
25.03 
25.40 
25.78 


Declina- 
tion 


+86  36 

#/ 

11.3 
11.0 
10.7 
10.4 

10.2 
t.9 
9.7 
9.5 

9.3 
9.1 

8.9 
8.7 

8.4 
8.2 
8.0 
7.7 

7.5 
7.3 
7.1 
6.9 

6.8 
6.7 
6.5 
6.4 

6.3 
6.1 
6.0 

5.8 

5.6 
5.5 
5.3 
5.2 


Mean 
Solar 
Date. 


1.8 
2.8 
3.8 
4.8 

5.8 
6.8 

7.8 
8.8 

9.8 
10.8 
11.8 
12.8 

13.8 
14.8 
15.8 

16.8 

17.8 
18.8 
19.8 
20.8 

21.8 
22.8 
23.8 
24.7 

25.7 
26.7 
27.7 

28.7 

29.7 
30.7 
31.7 
32.7 


MARCH. 


Bight 
Ascen- 
sion. 


h    u 

18  11 

24.68 
25.03 
25.40 

25.78 

26.15 
26.52 
26.88 
27.23 

27.56 
27.88 
28.20 
28.51 

28.83 
29.17 
29.53 
29.90 

30.28 
30.67 
31.05 
31.42 

31.79 
32.13 
32.47 
32.79 

33.11 
33.44 
33.78 
34.13 

34.49 
34.87 
35.26 
35.64 


Declina- 
tion 
North, 


+86  36 


// 


5.6 
5.5 
5.3 
5.2 

6.1 
5.0 
5.0 
4.9 

4.9 
4.8 
4.8 
4.7 

4.6 
4.5 
4.4 
4.4 

4.3 
4.3 
4.3 
4.3 

4.4 
4.4 
4.4 
4.5 

4.5 
4.5 
4.5 
4.5 

4.5 
4.6 
4.6 
4.7 


Mean 
Solar 
Date. 


1.7 
2.7 
3.7 
4.7 

6.7 
6.7 

7.7 
8.7 

9.7 
10.7 
11.7 
12.7 

13.7 
14.7 
15.7 
16.7 

17.7 
18.7 
19.7 
90.7 

21.7 
22.7 
23.7 
24.7 

26.7 
26.7 
27.7 
28.7 

29.7 
30.6 
31.6 
32.6 


APRIL. 


Bight 
Ascen- 
sion. 


h    u 

18  11 

s 
35.64 

36.02 

36.39 

36.75 

37.08 
37.40 
37.70 
37.99 

38.29 
38.60 
38.92 
39.25 

39.59 
39.94 
40.28 
40.62 

40.94 
41.24 
41.52 

41.78 

42.04 
42.30 
42.56 
42.83 

43.11 
43.40 
43.70 
44.01 

44.31 
44.59 
44.85 
45.09 


Declina- 
tion 
North, 


+86  36 

// 

4.7 
4.8 
4.9 
5.0 

6.1 
5.3 
5.4 
5.5 

5.6 
5.7 
5.7 

5.8 

5.9 
6.1 
6.2 
6.4 

6.6 
6.8 
7.0 
7.2 

7.4 
7.6 

7.7 
7.9 

8.0 
8.2 
8.4 
8.6 

8.8 
9.1 
9.4 
0.6 


2T0 
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APPARENT  PLACES  OF  6  URSiE  MINORIS,  FOR  THE  UPPER  TRANSIT              j 

AT  WASHINGTON. 

MAY. 

JUNE. 

JULY. 

AUGUST. 

Mean 
Solar 
Date 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
SoUr 
Date. 

Ji^ivVv* 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North, 

^L^4vWl 

Bight 
Ascen- 
sion. 

Declina- 
tion 
N<yrth, 

Bight 
Ascen- 
sion. 

Declina- 
tion 
Kwth, 

A^OTl^Tw 

Bight 

Ascen- 

aion. 

Declina- 

tion 
North. 

h    m 

18  11 

+86  36 

h     m 

18  11 

+86  3^ 

h    m 

18  11 

+86  36 

h    m 

18  11 

! 

+86  36 

1.6 

8 

44.85 

9.4 

1.6 

8 

49.86 

18.2 

1.5 

8 

48.99 

27.9 

1.4 

8 

42.52 

36.7 

2.6 

45.09 

9.6 

2.6 

49.89 

18.5 

2.5 

48.86 

28.2 

2.4 

42.25 

37.0 

3.6 

45.31 

9.9 

3.6 

49.92 

18.8 

3.5 

48.73 

28.4 

3.4 

41.98 

37.2 

4.6 

45.52 

10.2 

4.6 

49.95 

19.0 

4.5 

48.61 

28.7 

4.4 

41.70 

37.5 

5.6 

45.72 

10.4 

5.6 

49.99 

19.3 

5.5 

48.50 

29.0 

5.4 

41.40 

37.8 

6.6 

45.91 

10.6 

6.6 

50.04 

19.6 

tf.5 

48.38 

29.3 

6.4 

41.07 

38.1 

7.6 

46.11 

10.9 

7.5 

50.10 

19.9 

7.5 

48.26 

29.7 

7.4 

40.73 

38.3 

8.6 

46.31 

11.1 

8.5 

50.16 

20.2 

8.5 

48.12 

30.0 

8.4 

40.37 

38.6 

9.6 

46.52 

11.3 

9.5 

50.21 

20.6 

9.5 

47.95 

30.4 

9.4 

40.01 

38.8 : 

10.6 

46.74 

11.5 

'     10.5 

50.25 

20.9 

10.5 

47.f6 

30.7 

10.4 

39.66 

39.0 

1 

11.6 

46.97 

11.8 

11.5 

50.27 

21.3 

11.5 

47.55 

31.0 

11.4 

39.31 

39.2 

18.6 

47.19 

12.1 

12.5 

50.26 

21.7 

12.5 

47.33 

31.4 

12.4 

38.97 

39.4  ; 

13.6 

47.40 

12.4 

13.5 

50.24 

22.0 

13.4 

47.11 

31.7 

13.4 

38.63 

39.5; 

14.6 

47.60 

12.7 

14.5 

50.20 

22.4 

14.4 

46.89 

31.9 

14.4 

38.31 

39.7 

15.6 

47.78 

13.0 

15.5 

50.15 

22.7 

15.4 

46.67 

32.2 

15.4 

38.01 

39.9 

16.6 

47.94 

13.3 

16.5 

50.09 

23.0 

16.4 

46.46 

32.4 

16.4 

37.70 

40.1  ! 

17.6 

48.08 

13.6 

17.5 

50.03 

23.3 

17.4 

46.27 

32.7 

17.4 

37.38 

40.3  1 

18.6 

48.20 

13.9 

18.5 

49.99 

23.6 

18.4 

46.09 

.   33.0 

18.3 

37.04 

40.5 

19.6 

48.32 

14.2 

19.5 

49.96 

23.9 

19.4 

45.90 

33.2 

19.3 

36.69 

40.7 

30.6 

48.44 

14.5 

20.5 

49.94 

24.2 

20.4 

45.71 

33.5 

20.3 

36.32 

41.0 

21.6 

48.56 

14.7 

21.5 

49.93 

24.5 

21.4 

45.51 

33.9 

21.3 

35.93 

41.2 

22.6 

48.69 

15.0 

22.5 

49.91 

24.8 

22.4 

45.30 

34.2 

22.3 

35.53 

41.3  1 

23.6 

48.84 

15.2 

23.5 

49.87 

25.2 

23.4 

45.07 

34.5 

23.3 

35.12 

41.5 

24.6 

49.00 

15.5 

24.5 

49.82 

25.5 

24.4 

44.81 

34.8 

24.3 

34.70 

41.6 

25.6 

49.16 

15.8 

25.5 

49.75 

25.9 

25.4 

44.52 

35.1 

25.3 

34.29 

41.8 

26.6 

49.31 

16.1 

26.5 

49.66 

26.3 

26.4 

44.21 

35.4 

26.3 

33.90 

41.9 

27.6 

49.45 

16.4 

27.5 

49.55 

26.6 

27.4 

43.90 

35.6 

27.3 

33.53 

42.0 

28.6 

49.58 

16.8 

28.5 

49.43 

27.0 

28.4 

43.60 

35.8 

28.3 

33.16 

42.1  ' 

29.6 

49.68 

17.2 

29.5 

49.29 

27.3 

29.4 

43.32 

361 

29.3 

32.79 

42.2' 

30.6 

49.76 

17.5 

30.5 

49.13 

27.6 

30.4 

43.05 

36.3 

30.3 

32.42 

42.4 

31.6 

49.82 

17.8 

31.5 

48.99 

27.9 

31.4 

42.79 

36.5 

31.3 

32.05 

42.6 

32.6 

49.86 

18.2 

32.5 

48.86 

28.2 

32.4 

42.52 

36.7 

32.3 

31.67 

42.7 

FIXED  STARS,  1878. 


271 


APPARENT  PLACES  OF  6  UHSiE  MINORI& 

1,  FOR  THE  UPPER  TRANSIT 

t 

* 

AT  WASHINGTON. 

1 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Mean 

1  Solar 

Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

h    m 

18  11 

+86  36 

h    m 

18  11 

+86  36 

h     m 

18  10 

+86  36 

h    m 

18  10 

+86  36 

1.3 

8 

31.67 

42.7 

1.2 

18.88 

44.5 

1.1 

65.98 

41.5 

1.1 

56.74 

34.4 

2.3 

31.26 

42.9 

2.2 

18.41 

44.5 

2.1 

65.60 

41.3 

2.1 

56.55 

34.1 

3.3 

30.83 

43.0 

3.2 

17.94 

44.4 

3.1 

65.24 

41.1 

3.1 

56.37 

33.8 

4.3 

30.39 

43.2 

4.2 

17.48 

'  44.4 

4.1 

64.90 

40.9 

•     4.1 

56.19 

33.5 

1 

5.3 

29.94 

43.3 

5.2 

17.03 

44.3 

5.1 

64.58 

40.7 

5.1 

56.02 

33.2 

6.3 

29.50 

43.4 

6.2 

16.59 

44.3 

6.1 

64.27 

40.5 

6.0 

55.84 

33.0 

7.3 

29.06 

43.5 

7.2 

16.17 

44.2 

7.1 

63.95 

40.3 

7.0 

55.65 

32.7 

8.3 

28.63 

43.5 

8.2 

15.77 

44.1 

8.1 

63.62 

40.1 

8.0 

55.45 

32.4 

9.3 

28.22 

43.6 

9.2 

15.38 

44.0 

9.1 

63.28 

40.0 

9.0 

55.24 

32.2 

10.3 

27.83 

43.6 

10.2 

15.00 

44.0 

10.1 

62.93 

39.8 

10.0 

55.03 

31.9 

11.3 

27.45 

43.7 

11.2 

14.61 

43.9 

11.1 

62.58 

39.6 

11.0 

54.83 

31.5 

12.3 

27.07 

43.8 

12.2 

14.21 

43.9 

12.1 

62.22 

39.4 

12.0 

54.64 

31.2 

13.3 

26.68 

43.9 

13.2 

13.79 

43.8 

13.1 

61.85 

39.2 

13.0 

54.47 

30.8 

14.3 

26.28 

44.0 

14.2 

13.35 

43.8 

14.1 

61.49 

38.9 

14.0 

54.32 

30.5 

15.3 

25.87 

44.1 

15.2 

13.91 

43.7 

15.1 

61.15 

38.7 

15.0 

54.20 

30.1 

16.3 

25.44 

44.1 

16.2 

12.47 

43.7 

16.1 

60.83 

38.4 

16.0 

54.10 

29.8 

17.3 

25.00 

44.2 

17.2 

12.02 

43.6 

17.1 

60.53 

38.1 

17.0 

54.00 

29.4 

18.3 

24.55 

44.3 

18.2 

11.57 

43.4 

18.1 

60.25 

37.8 

18.0 

53.91 

29.1 

19.3 

24.08 

44.4 

19.2 

11.14 

43.3 

19.1 

59.98 

37.6 

19.0 

53.81 

28.8 

20.3 

23.61 

44.4 

20.2 

10.73 

43.1 

20.1 

59.71 

37.4 

20.0 

53.71 

28.5 

21.3 

23.15 

44.4 

21.2 

10.33 

43.0 

21.1 

59.44 

37.1 

21.0 

53.60 

28.3 

22.3 

22.71 

44.4 

22.2 

9.95 

42.9 

22.1 

59.17 

36.9 

22.0 

53.48 

28.0 

23.3 

22.28 

44.3 

23.2 

9.5a 

42.7 

23.1 

58.90 

36.7 

23.0 

53.36 

27.7 

24.3 

21.86 

44.3 

24.2 

9.21 

42.6 

24.1 

58.61 

36.5 

24.0 

53.25 

27.3 

25.2 

21.45 

44.3 

25.2 

8.84 

42.5 

25.1 

58.31 

36.2 

25.0 

53.16 

27.0 

26.2 

21.05 

44.4 

26.2 

8.45 

43.4 

26.1 

58.01 

36.0 

26.0 

53.08 

26.6 

27.2 

20.64 

44.4 

27.2 

8.04 

42.3 

27.1 

57.72 

35.7 

27.0 

53.02 

26.2 

28.2 

20.22 

44.4 

28.2 

7.63 

42.2 

28.1 

57.44 

35.4 

28.0 

52.99 

.  25.9 

29.2 

19.79 

44.4 

29.2 

7.21 

42.1 

29.1 

57.18 

35.1 

29.0 

52.98 

25.5 

30.2 

19.34 

44.5 

30.2 

6.79 

41.9 

30.1 

56.95 

34.7 

30.0 

52.99 

25.2 

31.2 

18.88 

44.5 

31.2 

6.38 

41.7 

31.1 

56.74 

34.4 

31.0 

53.00 

24  8 

33.2 

1 
1 

18.41 

44.5 

32.1 

5.98 

41.5 

32.1 

56.55 

34.1 

32.0 

53.02 

24.5 

2T2 


FIXED  STARS,  1878* 


MMH 


N  APPARENT  PLACES  OF  A  URSiE  MINORIS,  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 


Mean 
Solar 
Date. 


1.1 
2.1 
3.1 
4.0 

5.0 
6.0 
7.0 
8.0 

9.0 
10.0 
11.0 
12.0 

13.0 
14.0 
15.0 
16.0 

17.0 
18.0 
19.0 
20.0 

21.0 
22.0 
23.0 
24.0 

25.0 
26.0 
27.0 
28.0 

29.0 
30.0 
31.0 
32.0 


JANUARY. 


Right 

Ascen- 

aioD. 


19  44 

a 
40.16 
39.54 
38.92 
38.32 

37.76 
37.28 
36.89 
36.57 

36.31 
36.10 
35.92 
36.75 

35.55 
35.32 
35.06 
34.77 

34.46 
34.17 
33.93 
33.75 

33.65 
33.64 
33.70 
33.81 

33.94 
34.06 
34.16 
34.22 

34.26 
34.28 
34.32 
34.39 


Declina- 

tioD 
Niyrtk, 


+88  56 

19.4 
19.2 
18.9 
18.6 

18.2 
17.9 
17.5 
17.2 

16.8 
16.5 
16.2 
15.9 

15.7 
15.4 
15.1 
14.8 

14.5 
14.2 
13.8 
13.4 

13.1 
12.7 
12.4 
12.1 

11.8 
11.5 
11.2 
10.9 

10.6 

10.3 

10.0 

9*7 


Mean 
Solar 
Date. 


1.0 
2.0 
3.0 
4.0 

5.0 
6.0 
7.0 
8.0 

8.9 

9.9 

10.9 

11.9 

12.9 
13.9 
14.9 
15.9 

16.9 
17.9 
18.9 
19.9 

20.9 
21.9 
22.9 
23.9 

24.9 
25.9 
26.9 
27.9 

28.9 
29.9 
30.9 
31.9 


FEBRUARY. 


Right 
Ascen- 
sion. 


h    m 

19  44 

34.39 
34.52 
34.73 
35.02 

35.37 
35.79 
36.24 
36.71 

37.17 
37.60 
37.98 
38.32 

38.65 
38.99 
39.35 
39.77 

40.26 
40.83 
41.47 
42.16 

42.88 
43.61 
44.32 
44.99 

45.61 
46.22 
46.83 
47.45 

48.10 
48.83 
49.64 
50.52 


DeoUna* 
tion 


+88  56 

It 
9.7 

9.4 

9.0 

8.6 

8.3 
8.0 
7.7 
7.4 

7.1 
6.9 
6.6 
6.3 

6.1 
5.8 
5.5 
5.2 

4.8 
4.5 
4.2 
4.0 

3.7 
3.5 
3.2 
3.0 

2.8 
2.6 
2.4 
2.1 

1.8 
1.6 
1.3 
1.0 


Mean 
Solar 
Date. 


1.9 
2.9 
3.9 
4.9 

5.9 
6.9 
7.9 
8.9 

9.9 
10.9 
11.9 
12.9 

13.9 
14.9 
15.9 
16.8 

17.8 

18.8 
19.8 
20.8 

21.8 
22.8 

23.8 

24.8 

25.8 
26.8 
27.8 
28.8 

29.8 
30.8 
31.8 
32.8 


MARCH. 


Right 

ABoen> 

sion. 


h    m 

19  44 

B 

48.a3 
49.64 
50.52 
51.45 

52.42 
53.40 
54.37 
55.31 

56.20 
57.05 
57.87 
58.66 

59.47 
60.32 
61.22 
62.18 

63.22 
64.31 
65.43 
66.56 

67.67 
68.73 
69.73 
70.70 

71.65 
72.59 
73.55 
74.55 

75.63 
76.77 
77.96 
79.19 


Declina- 
tion 


+88  55 

61.6 
61.3 
61.0 
60.8 

60.6 
60.4 
60.2 
60.1 

59.9 
59.7 
59.6 
59.4 

59.2 
59.0 

58.8 
58.7 

68.5 
58.3 
58.2 
58.1 

58.0 
57.9 

57.8 
57.8 

57.7 
57.6 
57.5 
57.4 

57.2 
57. 1 
57.0 
57.0 


Mean 
Solar 
Date. 


APRIL. 


1.8 

2.8 
3.8 

4.8 

5.8 

6.8 

7.8 
8.8 

9.8 
10.8 
11.8 
12.8 

13.8 
14.8 
15.8 
16.8 

17.8 
18.8 
19.8 
20.8 

21.7 
22.7 
23.7 
24.7 

25.7 

26.7 
27.7 

28.7 

29.7 
30.7 
31.7 
32.7 


Right 

Asoen- 

aion. 


h    m 

19  45 

8 

19.19 
20.43 
21.65 
22^ 

23.97 
25.04 
26.06 
27.05 

28.03 
29.03 
30.06 
31.15 

32.28 
33.46 
34.67 
35.89 

37.08 
38.22 
39.31 
40.34 

41.33 
42.30 
43.27 
44.26 

45.30 
46.40 
47.54 
48.71 


Deelina. 
tion 


+86  55 

57.0 
56.9 
56.9 
56.9 

56.9 
56.9 
56.9 
56.9 

56.8 
56.8 
56.8 
56.8 

56.7 
56.7 

56.8 
56.8 

56.9 
57.0 
57.1  i 
57.1   I 

57.2 
57.3 
57.4 
57.4 

57.5 
57.5 
67.6 
67.7 


49.90 

57.8 

51.07 

57.9 

52.20 

58.0 

53.27 

58.3 

FIXED  STARS,  1S78* 
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APPARENT  PLACES  OF  \  URSiE  MINOR18,  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

MAY. 

JUNE. 

JULY. 

AUGUST. 

Mflwi 
Solar 

Moan 
Solar 
Date. 

Mean 
Solar 
DatA. 

Mean 
Solar 
Date 

A^Mv»  1 

Biffht 

Asoen- 

sioo. 

DecIiDA* 

Hon 
North, 

A'S*  w« 

Bigbt 
Ascen- 
sion. 

I>eclina- 

tlon 
Nwth, 

A^WKT* 

RifKht 
Ascen- 
sion. 

Declina- 
tion 
North. 

J./i%M7* 

KlRht 
Ascen- 
sion. 

Pecllna- 

lion 
North. 

h    m 

19  45 

+88  55 

h    m 

19  46 

+88  56 

h    m 

19  46 

+88  56 

h    m 

19  45 

+88  56 

1.7 

58.80 

II 

58.0 

1.6 

8 

18.38 

// 
4.4 

1.6 

88.77 

// 
13.6 

1.5 

8 

81.67 

84.0 

2.7 

53.87 

58.8 

2.6 

18.87 

4.6 

8.6 

88.74 

13.9 

8.5 

81.88 

84.3 

3.7" 

54.87 

58.4 

3.6 

19.33 

4.9 

3.6 

88.74 

14.8 

3.5 

80.78 

84.6 

4.7 

65.81 

58.5 

4.6 

19.81 

5.1 

4.5 

.  88.78 

14.5 

4.5 

80.38 

85.0  . 

5.7 

56.09 

58.7 

5.6 

80.31 

5.4 

5.5 

28.86 

14.8 

5.5 

79.81 

25.3 

6.7 

56.94 

58.8 

6.6 

20.85 

5.6 

6.5 

88.96 

15.1 

6.5 

79.24 

25.7 

7.7 

57.78 

59.0 

7.6 

21.48 

5.9 

7.5 

89.04 

15.5 

7.5 

78.59 

26.1 

8.7 

58.65 

59.1 

8.6 

88.01 

6.8 

8.5 

89.08 

15.8 

8.5 

77.87 

26.4 

9.7 

59.56 

59.8 

9.6 

88.68 

6.5 

9.5 

29.07 

16.8 

9.4 

77.10 

26.7 

10.7 

60.51 

59.4 

10.6 

23.81 

6.8 

10.6 

28.98 

16.6 

10.4 

76.31 

27.0 

11.7 

61.50 

59.5 

11.6 

23.76 

7.1 

11.5 

28.81 

17.0 

11.4 

75.58 

87.3 

18.7 

68.58 

59.7 

18.6 

84.84 

7.4 

18.5 

28.57 

17.3 

18.4 

74.75 

87.6 

13.7 

63.54 

59.9 

13.6 

84,64 

7.8 

13.5 

28.30 

17.7 

13.4 

74.08 

27.9 

14.7 

64.54 

60.1 

14.6 

84.97 

8.1 

14.5 

28.01 

18.0 

14.4 

73.34 

28.2 

15.7 

65.49 

0(T.3 

15.6 

85.85 

8.4 

15.5 

27.78 

18.3 

15.4 

78.69 

28.4 

16,7 

66.37 

60.5 

16.6 

85.50 

8.7 

16.5 

27.47 

18.7 

16.4 

78.04 

28.7 

17.7 

67.18 

60.8 

17.6 

85.74 

9.0 

17.5 

27.86 

19.0 

17.4 

71.40 

29.0 

18.7 

67.94 

6J.0 

18.6 

86.00 

9.3 

18.5 

87.09 

19.3 

18.4 

70.72 

29.3 

10.7 

68.66 

61.8 

19.6 

86.30 

9.6 

19.5 

86.94 

19.6 

19.4 

69.98 

29.7 

80,7 

69.36 

61.4 

80.6 

86.64 

9,9 

20.5 

86.79 

19.9 

80.4 

69.17 

30.0 

21.7 

70.06 

61.6 

81.6 

87.01 

10.2 

21.5 

86.63 

80.3 

81.4 

68.89 

30;3 

82.7 

70.79 

61.8 

28.6 

87.39 

10.5 

88.5 

86.48 

20.6 

88.4 

67.34 

30.7 

83.7 

71.57 

68.0 

83.6 

87.77 

10.8 

83.5 

86.14 

21.0 

83.4 

66.34 

31.0 

84.7 

78.40 

68.8 

84.6 

88.18 

11.1 

84.5 

85.78 

21.4 

84.4 

65.31 

31.2 

85.7 

73.86 

68.4 

85.6 

88.48 

11.5 

85.5 

35.34 

21.7 

85.4 

64.88 

31.5 

26.7 

74.13 

68.7 

86.6 

28.64 

11.9 

86.5 

84.83 

28.1 

86.4 

63.87 

31.7 

27.7 

74.97 

68.9 

87.6 

88.77 

12.2 

37.5 

84.88 

88.4 

87.4 

68.30 

38.0 

88.6 

75.79 

63.8 

88.6 

88.83 

12.6 

88.5 

83.71 

83.8 

88.4 

61.37 

32.2 

29.6 

76.56 

63.5 

89.6 

88.84 

12.9 

89.5 

33.15 

83.1 

89.4 

60.48* 

32.5 

30.6 

77.83 

63.8 

30.6 

88.81 

13.2 

80.5 

88.68 

83.4 

85.4 

59.61 

32.7 

31.6 

77.84 

64.1 

31.6 

38.77 

13.6 

31.5 

88.13 

83.7 

31.4 

58.73 

33.0 

33.6 

78.38 

64.4 

38.6 

88.74 

13.9 

38.5 

81.67 

84.0 

38.4 

57.88 

33.3 

18 
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APPARENT  PLACES  OF  A  URSif!  MINORU 

1,  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Mean 
Sohur 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Data 

A^OTt^7* 

Bight 
Ascen- 
sion. 

BecUnA- 

tion 
North, 

A^lVW* 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North, 

mt^9Min0\^m 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

A^OTWa 

Bight 

Asoen- 

siood. 

Declina- 
tion 

JfOftfc. 

1 

h    m 

19  45 

+88  56 

h    m 

19  44 

-1-88  56 

h     m 

19  44 

+88  56 

h    m 

19  43 

+88  56 

1.4 

57.82 

33!3 

1.3 

82.31 

39.5 

1.2 

8 

39.70 

It 
41.4 

• 

1.1 

62.01 

n 

38.4 

2.4 

56.85 

33.6 

2.3 

80.90 

39.7 

2.2 

38.27 

41.4 

2.1 

61.00 

38.2 

3.4 

55.81 

33.9 

3.3 

79.46 

39.8 

3.2 

36.89 

41.3 

3.1 

60.04 

37.9 

4.4 

54.69 

34.2 

4.3 

78.01 

39.9 

4.2 

35.58 

41.2 

4.1 

59.12 

37.8 

1 

5.4 

53.52 

34.4 

5.3 

76.58 

40.0 

5.2 

34.33 

41.2 

5.1 

58.21 

37.6 

6.4 

52.32 

34.7 

6.3 

75.18 

40.1 

6.2 

33.12 

41.1 

6.1 

57.29 

37.4 

7.4 

51.12 

34.9 

7.3 

73.84 

40.2 

7.2 

31.93 

41.0 

7.1 

56.34 

37.2 

8.4 

40.93 

35.1 

8.3 

72.56 

40.2 

8.2 

30.73 

41.0 

8.1 

55.34 

37.0 

1 

1 

9.4 

48.79 

35.3 

9.3 

71.32 

40.3 

9.2 

29.50 

41.0 

9.1 

54.30 

36.9 

10.4 

47.70 

35.5 

10.3 

70.10 

40.4 

10.2 

28.22 

41.0 

10.1 

53.24 

36.7' 

11.4 

46.05 

36.7 

11.3 

68.88 

40.5 

11.2 

26.89 

40.9 

11.1 

52.16 

36.5 

12.4 

45.63 

35.9 

12.3 

67.64 

40.6 

12.2 

25.52 

40.9 

12.1 

51.09 

36.2 

13.4 

44.61 

36.1 

13.3 

66.36 

40.7 

13.2 

24.12 

40.8 

13.1 

50.07 

36.0 

14.3 

43.58 

36.4 

14.3 

65.01 

40.9 

14.2 

22.70 

40.7 

14.1 

49.13 

35.7 

15.3 

42.51 

36.6 

15.3 

63.59 

41.0 

15.2 

21.29 

40.6 

15.1 

48.23 

35.4 

16.3 

41.38 

36.8 

16.3 

62.12 

41.1 

16.2 

19.93 

40.5 

16.1 

47.42 

35.2, 

17.3 

40.17 

37.1 

17.3 

60.62 

41.1 

17.2 

18.64 

40.3 

17.1 

46.67 

34.9 

18.3 

38.89 

37.3 

18.3 

59.11 

41.2 

18.2 

17.41 

40.2 

18.1 

45.96 

34.6 

19.3 

37.56 

37.5 

19.3 

57.62 

41.2 

19.2 

16.23 

40.1 

19.1 

45.25 

34.4 

20.3 

36.20 

37.7 

20.2 

56.17 

41.2 

20.2 

15.09 

39.9 

20.1 

44.55 

34.2 

21.3 

34.84 

37.9 

21.2 

54.78 

41.2 

21.2 

13.98 

39.8 

21.1 

43.79 

34.0 

22.3 

33.50 

38.0 

22.2 

53.44 

41.2 

22.2 

12.86 

39.7 

22.1 

43.02 

33.8 

23.3 

32.20 

38.2 

23.2 

52.15 

41.2 

23.2 

11.71 

39.6 

23.1 

42.20 

33.5 

24.3 

30.95 

38.3 

24.2 

50.89 

41.2 

24.2 

10.52 

39.5 

24.1 

41.37 

33.3 

25.3 

29.73 

38.5 

25.2 

49.62 

41.3 

25.2 

9.29 

39.4 

25.1 

40.56 

33.0; 

26.3 

28.55 

38.6 

26.2 

48.33 

41.3 

26.2 

8.03 

39.3 

26.1 

39.78 

32.7 

27.3 

27.38 

38.8 

27.2 

46.99 

41.4 

27.2 

6.75 

39.2 

27.1 

39.07 

32.4 

28.3 

26.19 

39.0 

28.2 

45.59 

41.4 

28.1 

5.49 

39.0 

28.1 

38.43 

32.0 

29.3 

24.95 

39.1 

29.2 

44.14 

41.5 

29.1 

4.26 

38.8 

29.1 

37.88 

31.7 

30.3 

23.66 

39.3 

30.2 

42.66 

'  41.5 

30.1 

3.00 

38.6 

30.1 

37.39 

31.4 

31.3 

22.31 

39.5 

31.2 

41.17 

41.4 

31.1 

2.01 

38.4 

31.1 

36.96 

31.1 

32.3 

20.90 

39.7 

32.2 

39.70 

41.4 

32.1 

1.00 

38.2 

32.1 

36.57 

30.8 

FIXED  STARS,  1878. 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON 

Xeao 
Solar 
Bate. 

a  Andromede 

• 

y  Pegasi. 
(Mgenib.) 

« 

'0  Hydri. 

• 
a  Cassiopeas 

Sight 
Ajcensiou. 

DeclinatioD 
North, 

Eight. 
ABcension. 

DeoHnatioD 
iforth. 

Right 
Ascensifm. 

Declination 
South. 

Right 
Aacension. 

Declination 
ITorth. 

h 

0 

2 

+28  25 

h 

0 

m 

6 

+14  30 

h 

0 

m 

19 

o 

-77 

55 

h     m 

0  33 

+55  52 

(Dec.  30.3) 

B 

5.15- 

-.13 

13'9 

-0.7 

57.61  ■ 

-.11 

/I 
27.7 

-0.7 

20.88- 

-.94 

108.0  +0.8 

35.59- 

-.36 

25.'6 

-0.1 

Jan.     9.2 

5.02 

.13 

13.0 

1.0 

57.51 

.10 

26.9 

0.8 

19.96 

.89 

106.9 

1.4 

35.33 

.97 

25.2 

0.6 

19.2 

4.90 

.19 

11.9 

1.3 

57.41 

.10 

26.0 

0.9 

19.11 

.89 

105.3 

9.0 

35.06 

.37 

24.3 

1.1 

29.2 

4.79 

.10 

10.6 

1.4 

57.31 

.08 

25.1 

i.o' 

18.33 

.73 

103.0 

9.5 

34.80 

.95 

23.0 

1.6 

Feb.    8.1 

4.70 

.06 

9.1 

1.5 

57.24 

.07 

24.1 

1.0 

17.66 

.61 

100.3 

9.9 

34.57 

.31 

21.2 

1.9 

18.1 

4.63 

.05 

7.5 

1.6 

57.18 

.04 

23.1 

0.9 

17.11 

.48 

97.2 

3.3 

34.37 

.17 

19.1 

3.3' 

28.1 

4.60- 

-.08 

5.9 

1.5 

57.16  ■ 

-.01 

22.2 

0.8 

16.70 

.34 

,93.8 

3.6 

34.23 

.13 

16.8 

3.4 

Mar.  10.0 

4.60  +.03 

4.4 

1.4 

57.16  +.09 

21.5 

0.7 

16.43 

.19 

90.2 

3.8 

34.14- 

-.OS 

14.4 

9.5  i 

20.0 

4.64 

.06 

3.1 

1.3 

57.20 

.06 

20.9 

0.5 

16.31 

-.04 

86.3 

3.9 

34.12  +.09 

11.9 

1 
3.5 

30.0 

4.73 

.11 

1.9 

1.0 

57.28 

,10 

20.5 

-0.9 

16.35  +.19 

82.4 

3.9 

34.17 

.09 

9.4 

8.3 

Apr.    9.0 

4.86 

.15 

1.1 

0.7 

57.4a 

.14 

20.5  +0.1 

16.55 

.28 

78.6 

3.8 

34.30 

.16 

7.2 

8.1 

19.0 

5.04 

.90 

0.5 

-0.3 

57.56 

.18 

20.7 

0.4 

16.91 

.43 

74.8 

3.7 

34.50 

.84 

5.2 

1.8 

28.9 

5.26 

.34 

0.4 

0.0 

67.76 

.23 

21.2 

0.7 

17.41 

.58 

71.2 

3.5 

34.77 

.30 

3.6 

1.4 

May    8.9 

5.53 

.28 

0.6  +0.4 

58.00 

.26 

22.1 

1.0 

18.06 

79 

67.8 

3.9 

35.10 

.36 

2.4 

1.0! 

18.9 

5.82 

.31 

1.2 

0.8 

58.27 

.28 

23.2 

1.3 

18.84 

.84 

64.8 

9.9 

35.49 

.43 

1.6  -0.5  1 

28.8 

6.15 

.33 

2.2 

1.9 

58.57 

.31 

24.7 

1.6 

19.73 

.94 

62.1 

9.4 

35.93 

.46 

1.3 

0.0; 

Juoe   7.8 

6.49 

.35 

3.6 

1.5 

58.89 

.32 

26.4 

1.8 

30.71 

1.03 

59.9 

9.0 

36.40 

.48 

1.6  +0.5  II 

17.8 

6.84 

.35 

5.2 

1.8 

59.21 

.30 

28.3 

9.0 

21.76 

1.07 

58.2 

1.5 

36.89 

.60 

2.3 

1.0  i 

27.7 

7.19 

.35 

7.2 

9.1 

59.54 

.33 

30.3 

9.1 

22.85 

1.10 

57.0 

0.9 

37.39 

.50 

3.5 

1.4 

July    7.7 

7.54 

.34 

9.4 

9.3 

59.87 

.33 

32.5 

9.9 

23.96 

1.10 

56.4  +0.3 

37.88 

.46 

5.1 

1.9 

17.7 

7.87 

.33 

11.8 

9.4 

60.18 

.30 

34.7 

9.9 

25.04 

1.06 

56.4  -0.9 

38.36 

.46 

7.2 

3.3 

27.7 

8.17 

.99 

14.3 

9.5 

60.47 

.26 

36.9 

9.9 

26.08 

1.00 

56.9 

0.8 

38.80 

.43 

9.6 

8.6 

Aug.  6.0 

8.44 

.26 

16.8 

9.6 

60.73 

J35 

39.1 

9.1 

27.03 

.90 

58.0 

1.3 

39.22 

.30 

12.3 

9.8 

16.6 

8.68 

.29 

19.4 

9.5 

60.96 

.91 

41.1 

9.0 

27.88 

.78 

59.6 

1.8 

39.58 

.34 

15.2 

3.0 

26.6 

8.88 

.18 

21.9 

9.5 

61.15 

.17 

43.0 

1.8 

28.58 

.63 

61.6 

3.3 

39.90 

.39 

18.3 

3.3 

Sept.   5.6 

9.04 

.14 

24.3 

9.4 

61.31 

.14 

44.8 

1.6 

29.13 

.46 

64.1 

9.6 

40.16 

.33 

21.6 

3.3 

15.5 

9.16 

.10 

26.6 

9.2 

61.43 

.10 

46.3 

1.4 

20.50 

.38 

66.8 

9.9 

40.37 

.18 

24.8 

3.3 

25.5 

9.23 

.06 

28.7 

9.0 

61.50 

.06 

47.6 

1J3 

29.68  +.09 

69.8 

3.0 

40.51 

,13 

28.1 

3.3 

Oct.     5.5 

9.27  +.08 

30.6 

1.8 

61.55 +.01 

48.8 

1.0 

29.68- 

-.10 

72.8 

3.0 

40.00 

.06 

31.3 

3.1 

15.4 

9.27- 

-.01 

32.3 

1.5 

61.56 

.00 

49.6 

0.8 

29.48 

.99 

75.8 

9.9 

40.64  +.01 

34.3 

3.9 

25.4 

9.25 

.04 

33.7 

1.3 

61.54- 

-.03 

50.3 

0.5 

29.09 

.47 

78.7 

9.7 

40.62  - 

-.04 

37.2 

3.7 

Nov.    4.4 

9.19 

.07 

34.8 

1.0 

61.50 

.05 

50.7 

0.3 

28.55 

.09 

81.2 

9.4 

40.55 

.09 

39.8 

3.4 

14.4 

9.11 

.09 

35.7 

0.7 

61.44 

.07 

50.9  +0.1 

27.86 

.75 

83.4 

1.9 

40.44 

.14 

42.0 

3.1 

24.3 

9.01 

.11 

36.2  +0.4 

61.36 

.09 

50.9  -0.1 

27.05 

.85 

85.1 

1.4 

40.28 

.18 

43.9 

1.6 

Dec.    4.3 

8.90 

.19 

36.4 

0.0 

61.26 

.10 

50.7 

0.3 

26.17 

.99 

86.2 

0.9 

40.08 

.31 

45.3 

1.3 

14.3 

8.78 

.13 

36  3  -0.3| 

61.16 

.11 

50.3 

0.5 

25.23 

.95 

86.8  -0.9 

39.86 

.34 

46.2 

0.7 

24.3 

8.65 

.13 

35.9 

0.6 

61.05 

.11 

49.7 

0.6 

24.27 

.96 

86.7  +0.4 

39.61 

.96 

46.7  -1^.3 

34.2 

8.52- 

-.13 

35.1  . 

-0.9 

60.94- 

-.11     49.0  -0.8 1 

23.32 

-.93 

86.0  +1.0 

39.34  - 

-.37 

46.6  -0.3 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

pCeti. 

*21 

CaBsiopea 

). 

e 

Piscium. 

^  Cell. 

Mean 
Solar 
Date. 

Sight 
Afloenaion. 

Deolinatton 
South, 

Bight 
Ascension. 

BeclinatioD 
North, 

Bight 
Ascension. 

Declination 
North, 

Bight 
Ascension. 

DecUnatiOD 
Sottlh 

h     m 

0  37 

o 

-18 

38 

h     m 

0  37 

o 

+74 

19 

h     m 

0  56 

o 

+7 

14 

h 
1 

m 

17 

O          1 

-8  48 

(Dec.  30.3) 

28.62- 

-.19 

85.8  -0.5 

36.24- 

-.68 

37.3  -fO.3 

8 

37.45  • 

-.10 

5.7  -0.6 

8 

56.46 

-.10 

45.1  -0.7 , 

Jan.    9.2 

28.50 

.19 

86.2 

0.3 

35.56 

.69 

37.3  -0.3 

37.34 

.11 

5.1 

0.7 

56.35 

.11 

45.8    0.6 

19.2 

28.39 

.11 

86.4 

-0.1 

34.88 

.69 

36.8 

0.9 

37.24 

.11 

4.4 

0.7 

56.23 

.19 

46.3    0.4, 

29.2 

28.28 

.10 

86.3  -fO.9 

34.23 

.69 

35.6 

1.4 

37.13 

.11 

3.8 

0.6 

56.11 

.19 

46  6  -0.2 

F6b.    8.1 

28.18 

.09 

86.0 

0.5 

33.64 

.55 

33.9 

1.9 

37.03 

.10 

3.1 

0.6 

56.00 

.11 

46.8    0.0 

18.1 

28.10 

.07 

85.4 

0.7 

33.13 

.45 

31.7 

9.4 

36.94 

.06 

2.6 

0.5 

55.89 

.09 

46.7  -fO-S 

28.1 

28.04 

.04 

84.5 

1.0 

32.74 

.33 

29.2 

9.7 

36.87 

.06 

2.1 

0.4 

55.81 

.07 

46.4    0.4 1 

Mar.  10.1 

28.01- 

-.01 

83.3 

1.3 

32.47 

.90 

26.4 

9.9 

36.83- 

-.03 

1.8  -0.9 

55.74 

.05 

45.9    0.6 1 

20.0 

28.02  +.09 

81.9 

1.5 

32.35- 

-.05 

23.5 

9.9 

36.82  +.01 

1.7 

0.0 

55.71  - 

-.09 

45.1    0.9 

30.0 

28.06 

.06 

80.3 

1.8 

32.38  +.10 

20.6 

9.9 

36.85 

.05 

1.8  +0.9 

55.71  +.09 

44.1    1.1 

Apr.    9.0 

28.14 

.10 

78.4 

9.0 

32.56 

.96 

17.7 

9.7 

36.91 

.09 

2.1 

0.4 

55.75 

.06 

42.8    1.4 

19.0 

28.27 

.14 

76.4 

9.1 

32.89 

.41 

15.1 

9.5 

37.02 

.13 

2.6 

0.7 

55.84 

.10 

41.4    1.6 

28.9 

28.43 

.19 

74.1 

9.3 

33.36 

•54 

12.8 

9.1 

37.18 

.17 

3.5 

1.0 

55.96 

.15 

39.7     1.8; 

Maj    8.9 

28.64 

.99 

71.8 

9.4 

33.96 

.66 

10.9 

1.7 

37.37 

.91 

4.6 

1.9 

56.13 

.19 

37.8    2.0! 

18.9 

28.88 

.96 

69.4 

9.4 

34.67 

.78 

9.5 

1.9 

37.60 

.95 

5.9 

1.4 

56.34 

.93 

35.8    9.1 

28.8 

29.16 

.99 

67.0 

9.4 

35.47 

.83 

8.5 

0.7 

37.87 

.98 

7.4 

1.6 

56.58 

.96 

33.6    9.2; 

June   7.8 

29.46 

.31 

64.6 

9.3 

36.33 

.86 

8.1  -0.1 

38.16 

.30 

9.2 

1.8 

56.86 

JIS 

31.4    3.2' 

17.8 

29.78 

.39 

62.3 

9.9 

37.23 

.91 

8.3  -fo.4 

38.47 

.39 

11.0 

1.9 

57.15 

.31 

29.2    2.2! 

27.8 

30.10 

.33 

60.2 

9.0 

38.15 

.91 

9.0 

1.0 

38.79 

.39 

13.0 

9.0 

57.47 

.39 

27.1    2.1, 

Julj    7.7 

30.43 

.33 

58.2 

1.8 

39.06 

.90 

10.2 

1.5 

39.11 

.39 

15.0 

9.0 

57.79 

.39 

25.0    9.0  i 

17.7 

30.76 

.39 

566 

1.5 

39.93 

.86 

12.0 

9.0 

39.43 

.31 

17.0 

9.0 

58.10 

.31 

23.1      L8; 

27.7 

31.07 

.30 

55.2 

1.9 

40.76 

.80 

14.2 

9.4 

39.74 

.30 

19.0 

1.9 

58.41 

.30 

21.4    1.6 

Aug.   6.7 

31.35 

.97 

54.1 

0.9 

41.52 

.79 

16  8 

9.8 

40.02 

.97 

20.8 

1.8 

58.71 

.98 

20.0    1.3 1 

16.6 

31.61 

J94 

53.4 

0.5 

42.20 

.63 

19.7 

3.1 

40.28 

.95 

22.5 

1.6 

oo.9o 

.96 

18.8    1.0 

26.6 

31.83 

.91 

53.1  -fO.9 

42.79 

.53 

23  0 

3.4 

40.52 

.91 

24.1 

1.4 

59.22 

.93 

17.9    0.7  i 

Sept.  5.6 

32.02 

.17 

53.1 

-0.9 

43.27 

.43 

26.4 

3.5 

40.71 

.18 

25.4 

1.9 

59.44 

.90 

17.4  -W.4 

15.5 

32.17 

.13 

53.5 

0.5 

43.64 

.39 

30.0 

3.7 

40.88 

.15 

26.4 

1.0 

59.62 

.16 

17.2    0.0 

25.5 

32.28 

.09 

54.1 

0.8 

43.90 

.90 

33.7 

3.7 

41.01 

.11 

27.3 

0.7 

59.77 

.13 

17.3-0.9; 

Oct.    5.5 

32.35 

.05 

55.0 

1.0 

44.04  +.08 

37.4 

3.7 

41.10 

.08 

27.9 

0.5 

59.88 

.09 

17.7    0.5' 

15.5 

32.38  +.09 

56.1 

1.9 

44.06- 

-.03 

41.1 

3.6 

41.16 

.05 

28.3 

0.3 

59.96 

.06 

18.3    0.7 

25.4 

32.38- 

-.01 

57.3 

1.3 

43.97 

.15 

44.6 

3.4 

41.20 +.09 

28.6  -fo.i 

60.00  +.03 

19.0    0.9, 

Nov.   4.4 

32.35 

.04 

58.6 

1.3 

43.76 

.96 

47.8 

3.1 

41.20- 

-.01 

28.6  H).i 

60.02 

.00 

20.0    1.0' 

14.4 

32.30 

.07 

60.0 

1.3 

43.45 

.37 

50.8 

9.8 

41.18 

.03 

28.4 

0.9 

60.01- 

-.09 

21.0    1.0 

24.3 

32.22 

.09 

61.3 

1.9 

43.03 

.46 

53.3 

9.3 

41,13 

.05 

28.1 

0.3 

50.97 

.05 

22.1    1.1 

Dee.    4.3 

32.13 

.10 

62.4 

1.1 

42.53 

.54 

55.4 

1.8 

41.07 

.07 

27.7 

0.5 

59.91 

.07 

23.1    1.0 

14.3 

32.02 

.11 

63.4 

0.9 

41.95 

.61 

57.0 

1.3 

40.99 

.09 

27.2 

0.5 

59.84 

.06 

24.1    1.0* 

24.3 

31.91 

.19 

64.3 

0.7 

41.31 

.66 

68.0 

0.7 

40.90 

.10 

26.7 

06 

59.74 

.10 

25.0    0.9 

34.2 

31.79- 

-.19 

64.9  -0.5 1  40.64  - 

-.68 

58.4  +0.1 1 

40.79- 

-.11 

26.0  -0.6 1 

59.64- 

-.11 

25.8  -0.7. 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 

Mean 
Solar 
Date. 

*38 

CassiopefB 

• 

V 

Pisciuin. 

a  Eridani. 
{Achemar.) 

0 

Piscium. 

Bight 
Aaoenaion. 

DMlinatioD 
Nwrfh, 

Bight 
Aaoensioii. 

DeolinatioD 
Nwth. 

Bight 
Afloeosion. 

DeolinatioD 

Bight 
AjBoension. 

Declination 
Ncrth, 

li     m 

1  22 

+69  38 

h     m 

1  24 

+14  43 

h     m 

1  33 

o 

-57 

50 

h     m 

1  38 

o 

+8 

32 

(Dec.  30.3) 

10.99- 

-.46 

33.5  +0.8 

58.16- 

-.10 

10.0  -0.4 

B 

11.67- 

-.39 

95.2  -0.7 

58.16- 

-.10 

43.3  -0.6 

Jan.     9.3 

10.51 

.49 

34.0  +0.3 

58.05 

.11 

9.5 

0.6 

11.35 

.33 

95.6  -0.1 

58.06 

.11 

42.7 

0.6 

19.2 

10.01 

.51 

33.9 

-0.4 

57.93 

.19 

8.8 

0.7 

11.01 

.33 

95.4  +0.5 

57.94 

.19 

42.1 

0.6 

29.2 

9.51 

.50 

33.2 

0.9 

57.81 

.19 

8.1 

6.7 

10.68 

.39 

94.6 

1.0 

57.82 

.19 

41.5 

0.6 

Feb.    8.2 

9.02 

.46 

32.0 

1.5 

57.69 

.19 

7.3 

0.8 

10.37 

.30 

93.4 

1.5 

67.70 

.19 

40.9 

0.6 

J8.1 

8.58 

.41 

30.3 

1.9 

57.58 

.10 

6.6 

0.7 

10.08 

.97 

91.6 

9.0 

57.59 

.11 

40.4 

0.5 

28.1 

8.21 

.34 

28.2 

S.3 

57.49 

.06 

5.9 

0.7 

9.83 

sa 

89.4 

9.4 

57.49 

.09 

39.9 

0.4 

Mar.  10.1 

7.92 

.94 

25.8 

9.6 

57.42 

.05 

5.2 

0.6 

9.61 

.19 

86.7 

9.8 

57.41 

.06 

39.6 

0.3 

20.1 

7.73 

.14 

23.1 

9.7 

57.38  ■ 

-.09 

4.7 

0.5 

9.45 

.13 

83.8 

3.1 

57.36- 

-.03 

39.4  -0.1 

30.0 

7.65- 

-.08 

20.4 

9.8 

57.38  +.09 

4.3 

0.3 

9.35- 

-.07 

80.5 

3.4 

57.36  +.01 

39.4  +0.1 

Apr.    9.0 

7.69  +.10 

17.6 

9.7 

57.42 

.06 

4.1 

-0.1 

9.31 

.00 

77.1 

3.5 

57.38 

.05 

39.5 

0.3 

19.0 

7.85 

SSI 

15.0 

9.5 

57.51 

.11 

4.2  -H).9 

9.35  +.07 

73.5 

3.6 

57.45 

.09 

40.0 

0.5 

29.0 

8.13 

.34 

12.6 

9.3 

57.64 

.15 

4.5 

0.5 

9.45 

.14 

69.9 

3.6 

57.56 

.14 

40.6 

0.8 

May    8.9 

8.53 

.45 

10.5 

1.9 

57.81 

.90 

5.1 

0.7 

9.62 

.90 

66.3 

3.6 

57.72 

.18 

41.5 

1.0 

18.9 

9.02 

.54 

8.8 

1.5 

58.03 

.94 

6.0 

1.0 

9.86 

.97 

62.8 

3.4 

57.92 

.99 

42.7 

1.9 

28.9 

9.60 

M 

7.5 

1.0 

58.29 

.97 

7.1 

1,9 

10.16 

.33 

59.4 

3.9 

58.16 

.95 

44.0 

1.5 

Jane    7.8 

10.25 

.68 

6.7  -0.5 

58.57 

.30 

8.4 

1.5 

10.52 

.38 

56.4 

9.9 

58.42 

.98 

45.6 

1.6 

17.8 

ia96 

.79 

6.4 

0.0 

58.88 

.33 

10.0 

1.6 

10.92 

.43 

53.6 

9.5 

58.72 

.30 

47.3 

1.8 

27.8 

11.69 

.74 

6.6  +0.5 1 

59.20 

.33 

11.7 

1.8 

11.37 

.46 

51.3 

9.1 

S9.02 

.39 

49,1 

1.8 

July    7.8 

12.44 

.75 

7.3 

1.0 

59.53 

.33 

13.6 

1.9 

11.83 

.48 

49.4 

1.6 

59.35 

.39 

51.0 

1.9 

17.7 

13.19 

.74 

8.6 

1.5 

59.86 

.39 

15.5 

1.9 

12.31 

.48 

48.0 

1.1 

59.68 

.33 

52.9 

1.9 

27.7 

13.91 

.71 

10.3 

1.9 

60.18 

.31 

17.4 

1.9 

12.79 

.47 

47.2  -fo.5 1 

59.99 

.31 

54.7 

1.8 

Aug.   6.7 

14.60 

.67 

12.4 

9.3 

60.48 

.99 

19.3 

1.9 

13.25 

.45 

46.9 

0.0 

60.30 

.30 

56.5 

1.7 

16.6 

15.24 

.61 

14.8 

9.6 

60.77 

SI 

21.2 

1.8 

13.69 

.49 

47.2  -0.6 1 

60.58 

.97 

58.2 

1.6 

26.6 

15.82 

.55 

17.6 

9.9 

61.02 

.94 

22.9 

1.7 

14.09 

.37 

48.1 

1.1 

60.84 

.95 

59.7 

1.4 

Sept.   5.6 

16.34 

.47 

20.7 

3.9 

61.25 

.91 

24.5 

1.5 

14.43 

.39 

49.5 

1.6 

61.07 

.93 

61.0 

1.9 

15.6 

16.77 

.39 

24.0 

3.3 

61.44 

.18 

25.9 

1.3 

14.73 

.96 

51.4 

9.1 

61.28 

.19 

62.0 

1.0 

25.5 

17.12 

.31 

27.4 

3.4 

61.61 

.14 

27.2 

1.1 

14.95 

.19 

53.7 

9.5 

61.45 

.15 

62.9 

0.7 

Oct.     5.5 

17.39 

.S3 

30.8 

3.5 

61.73 

.11 

28.2 

0.9 

15.11 

.13 

56.3 

9.7 

61.59 

.19 

63.5 

0.5 

15.5 

17.56 

.13 

34.3 

3.4 

61.83 

.08 

29.0 

0.7 

15.19  +.05 

59.1 

9.9 

61.69 

.09 

64.0 

0.3 

25.5 

17.65 +.04 

37.7 

3.3 

61.89 

.05 

29.6 

0.5 

15.21  ■ 

-.09 

62.0 

9.9 

61.77 

.06 

64.2  +0.1  1 

Nov.    4.4 

17.64- 

-.05 

41.0 

3.1 

61.92 +.09 

30.1 

0.3 

15.16 

.09 

64.9 

9.9 

61.81 +.03 

64.2 

0.0 

14.4 

17.55 

.14 

44.0 

9.9 

61.93- 

-.01 

30.3  +0.9 

15.04 

.15 

67.7 

9.7 

61.83 

.00 

64.1 -0.9  II 

24.4 

17.36 

.S3 

46.7 

9.5 

61.91 

.03 

30.4 

0.0 

14.86 

.90 

70.3 

9.4 

61.82- 

-.09 

63.9 

0.3 

Dec.    4.3 

17.10 

.30 

49.1 

9.1 

61.87 

.05 

30.3  -0.9 

14.64 

.95 

72.5 

9.0 

61.79 

.04 

63.5 

0.4 

14.3 

16.75 

.38 

51.0 

1.6 

61.80 

.08 

30.1 

0.3 

14.38 

.98 

74.3 

1.5 

61.73 

.07 

63.0 

0.5 

24.3 

16.35 

.43 

52.4 

1.1 

61.72 

.10 

29.7 

0.4 

14.08 

.31 

75.5 

1.0 

61.66 

.09 

62.5 

0.5 

34.3 

15.89- 

-.47 

53.2  +0.6  i 

61.61  • 

-.11 

29.3  -0.5 

13.76  - 

-.33 

76.3  -0.5 1 

61.56- 

-.10 

61.9  -0.5  J 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

P 

Arietifl. 

•50  < 

Caasiopee 

> 

a 

Arietia. 

fiCeU. 

1 

Mean 
Solar 
Date. 

Rigbt 
Asoenaion. 

Declination 
Nwrth, 

Right 
Ascension. 

Declination 
North, 

Bight 
Ascension. 

DeoUnatiou 
North, 

Right 
Asoousion. 

DeoUnatloii 
North. 

li     m 

1  47 

+20 

12 

h     m 

1  52 

0 

+71 

49 

h 

2 

m 
0 

+22  53 

h 

2 

m 

6 

0 

+8 

16 

(Dec.  30.3) 

55.11- 

-.10 

52.5  -0.3 

64.05- 

-.49 

70.5  +1.9 

8 

18.94  - 

-.10 

18.8  -0.9 

33.14- 

-.00 

If 
33.4 

1 

Jan.    9.3 

55.00 

.19 

52.2 

0.5 

63.53 

.64 

71.4 

0.7 

18.84 

.19 

18.5 

0.4 

33.04 

.11 

32.8 

0.6 

19.8 

54.88 

.13 

51.6 

0.6 

62.97 

.57 

71.8  +0.1 

18.71 

.13 

18.1 

0.5 

32.93 

.19 

32.3 

0.6, 

29.2 

54.75 

.13 

51.0 

0.7 

62.40 

.58 

71.6 

-0.5 

18.57 

.14 

17.4 

0.7 

32.80 

.13 

31.7 

0.6 

Feb.    8.2 

54.61 

.13 

50.2 

0.8 

61.82 

.56 

70.8 

1.1 

18.43 

.14 

16.7 

0.8 

32.67 

.13 

31.1 

0.5 

18.2 

54.49 

.13 

49.4 

0.9 

61.28 

.53 

69.4 

1.6 

18.30 

.13 

15.9 

0.9 

32.55 

.19 

30.6 

0.5' 

28.2 

54.37 

.10 

48.5 

0.9 

60.80 

.45 

67.6 

9.0 

18.17 

.11 

14.9 

0.9 

32.43 

.11 

30.2 

0.4. 

Mar.  10.1 

54.28 

.08 

47.6 

0.8 

60.40 

.35 

65.4 

9.4 

18.07 

.09 

14.0 

0.9 

32.33 

.09 

29.9 

0J9| 

20.1 

54.22- 

-.04 

46.9 

0.7 

60.10 

.94 

62.9 

9.6 

18.00 

.06 

13.1 

0.8 

32.26 

.06 

29.7  -0.1  '■■ 

30.1 

54.20 

.00 

46.2 

0.6 

59.92- 

-.19 

60.3 

9.7 

17.96  - 

-.01 

12.4 

0.7 

32.22- 

-.09 

29.7  +0.1 

Apr.    9.0 

54.22  +.04 

45.7 

0.4 

59.87  +.09 

57.5 

9.8 

17.97  +.03 

11.7 

0.6 

32.22 +.09 

29.9 

0.3 

19.0 

54.28 

.09 

45.4 

-0.9 

59.95 

.15 

54.8 

9.7 

18.02 

.08 

11.2 

0.4 

32.26 

.06 

30.3 

0.5 

29.0 

64.40 

.14 

45.3 

+0.1 

60.17 

.99 

52.2 

9.5 

18.13 

.13 

10.9  -0.1 

32.35 

.11 

30.9 

0.7 

May    8.9 

54.56 

.18 

45.5 

0.3 

60.52 

.41 

49.8 

9.9 

18.28 

.17 

10.9  -W.l 

32.48 

.15 

31.7 

1.0 

18.9 

54.76 

J23 

46.0 

0.6 

60.99 

.53 

47.8 

1.9 

18.48 

.99 

11.2 

0.4 

32.66 

.90 

32.8 

1.9 

28.9 

55.01 

.96 

46.7 

•0.9 

61.57 

.09 

46.1 

1.4 

18.71 

.96 

11.8 

0.7 

32.87 

.93 

34.1 

1.4; 

June   7.9 

55.28 

.99 

47.7 

1.1 

62.24 

.71 

44.9 

1.0 

18.99 

.99 

12.6 

0.9 

33.12 

sn 

35.6 

1.5 

17.8 

55.59 

.39 

49.0 

1.3 

62.98 

.77 

44.1  -0.5 

19.29 

.39 

13.6 

1.9 

33.40 

jao 

37.2 

1.7 

27.8 

55.91 

T33 

50.4 

1.5 

63.77 

.81 

43.9 

0.0 

19.62 

.33 

14.9 

1.4 

33.70 

.31 

38.9 

1.8 

July    7.8 

56.25 

.34 

52.1 

1.7 

64.59 

.83 

44.1  -K).5 

19.96 

.34 

16.4 

1.6 

34.02 

.39 

40.7 

1.8 

17.8 

56.59 

.34 

53.8 

1.8 

65.42 

.83 

44.9 

1.0 

20.30 

.34 

18.1 

1.7 

34.34 

.39 

42.5 

1.8 

27.7 

56.92 

.33 

55.7 

1.9 

66.25 

.89 

46.1 

1.4 

20.64 

.33 

19.8 

1.8 

34.66 

.39 

44.3 

1.7 

Aug.   6.7 

57.24 

.31 

57.5 

1.0 

67.06 

.78 

47.8 

1.9 

20.97 

.39 

21.6 

1.8 

34.97 

.30 

46.0 

1.6 

1 

1C.7 

57.54 

SQ 

59.4 

1.8 

67.82 

.74 

49.9 

9.3 

21.28 

.30 

2:).5 

1.8 

35.26 

.99 

47.5 

1.5 

26.6 

57.82 

.96 

61.2 

1.8 

68.53 

.68 

52.3 

9.6 

21.57 

.98 

25.3 

1.8 

35.54 

JS» 

49.0 

1.3 

Sept.  5.6 

58.07 

.93 

62.9 

1.6 

69.17 

.61 

55.1 

9.9 

21.84 

.95 

27.0 

1.7 

35.79 

.94 

50.2 

1.1 

15.6 

58.29 

.90 

64.5 

1.5 

69.74 

.53 

58.1 

3.1 

22.07 

.99 

28.6 

1.6 

36.02 

.91 

51.2 

0.9 

25.6 

58.48 

.17 

65.9 

1.4 

70.23 

.44 

61.3 

3.3 

22.28 

.19 

30.2 

1.4 

36.21 

.18 

52.0 

0.7 

Oct.     5.5 

58.63 

.14 

67.2 

1.9 

70.02 

.35 

64.7 

3.4 

22.45 

.15 

.31.5 

1.3 

36.38 

.15 

52.5 

0.4 

15.5 

58.76 

.11 

68.3 

1.0 

70.92 

.95 

68.1 

3.4 

22.59 

.19 

32.8 

1.1 

36.51 

.19 

52.9 

0J9 

25.5 

58.85 

.07 

69.2 

0.8 

71.11 

.14 

71.5 

3.4 

22.69 

.09 

33.8 

1.0 

36.61 

.00 

53.0 

+0.1 

Nov.    4.5 

58.91 

.04 

70.0 

0.6 

71.20  +.04 

74.9 

3.3 

22.77 

.06 

34.7 

0.8 

36.69 

.06 

53.0 

-0.1 

14.4 

58.94  +.03 

70.5 

0.5 

71.19  ■ 

-.07 

78.1 

3.1 

22.81  +.03 

35.4 

0.6 

36.73  +.03 

52.8 

0.9 

24.4 

58.94- 

-.01 

70.9 

0.3 

71.07 

.17 

81.0 

9.8 

22.83 

.00 

35.9 

0.4 

36.75 

.00 

52.5 

0.4 

Dec.    4.4 

58.92 

.04 

71.1  +0.1 

70.85 

.97 

83.7 

9.5 

22.81- 

-.03 

36.3 

0.3 

36.73- 

-.03 

52.1 

0.4 

14.3 

58.86 

.06 

71.1 

-0.1 

70.53 

.36 

85.9 

9.0 

22.77 

.06 

36.5  40.1 

36.70 

.05 

51.6 

0.5 

24.3 

58.70 

.09 

71.0 

0J2 

70.12 

.44 

87.7 

1.5 

22.70 

.08 

36.4 

-O.l 

36.63 

.07 

51.1 

0.6 

34.3 

58.68- 

-.11 

70.7  -0.4 1 

69.64- 

-.51 

89.0  +1.0 

22.60  - 

-.11 

36.2  -0.3 

36.55- 

-.10 

50.5 

-0.6 
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*i  CaBsiopeaB. 

yCeti. 

a  Ceti. 

•48  Cephei  (H.) 

Moan 
Solar 
Bate. 

' 

Right 
Aao^aioii. 

Declination 
North. 

Right 
Asoenaion. 

Declination 
North. 

Right 
Aacension. 

Declination 
North. 

Right 

Declination 
North, 

h     m 

2  19 

•1-66  51 

h     m 

2  36 

O           1 

+2  43 

h     HI 

2  55 

+3  36 

h     m 

3    4 

+77  16 

(Dec.  30.3) 

8 

3.49- 

-.33 

3l"2  +1.4 

8 

60.11- 

-.07 

2h9 

-0.7 

a 
55.56- 

-.06 

43.4 

-0.7 

a 
57.86  -.54 

83.0  -H).l 

jian.     9.3 

3.13 

.30 

32.3 

0.8 

60.02 

JO 

21.2 

0.7 

55.49 

.09 

42.7 

0.7 

67.26    .66 

84.9    1.6 

19.2 

2.73 

.4d 

32.9  +0  3 

59  91 

.19 

20.5 

0.6 

55.38 

.11 

42.1 

0.6 

5654    .77 

86.3    1.1 

29.2 

2.30 

.44 

32.9- 

-0.3 

59.79 

.13 

19.9 

0.5 

55.26 

.13 

41.5 

0.5 

55.74    .83 

87.1  -W.5 

Feb.    8.2 

1.85 

.44 

32.4 

0.8 

59.65 

.14 

19.5 

0.4 

55.13 

.14 

41.0 

0.4 

54.88    .86 

87.3-0.1 

18.2 

1.42 

.49 

31.3 

1.3 

59.52 

.14 

19.1 

0.3 

54.98 

.14 

40.6 

0.3 

54.02    .86 

86.9    0.7 

28.2 

1.02 

..38 

29.8 

1.7 

59.38 

.13 

18.9  -0.9 

54.84 

.14 

40.3 

0.9 

53.18    .81 

86.0    1.9 

Mar.  10.1 

0.67 

.31 

27.9 

9.1 

59.26 

.11 

18.8 

0.0 

54.71 

.19 

40.2 

-0.1 

52.41    .79 

84.5    1.7 

20.1 

0.40 

.93 

25.7 

9.3 

59.17 

.06 

18.8  +0.9 

54.60 

.10 

40.2  40.1 

51.74    .60 

82.6    9.1 

30.1 

0.21 

.1-4 

23.3 

9.5 

59.10 

.05 

19.1 

0.3 

54.52 

.07 

40.4 

0.3 

51.21    .46 

80.3    9.5 

Apr.    9.1 

0.13- 

-.03 

20.7 

9.6 

59.07  - 

-.01 

19.5 

0.6 

54.47- 

-.03 

40.8 

0.5 

50.84    .99 

77.7.   9.7 

19.0 

0.15 +.07 

18.1 

9.5 

59.08  +.03 

20.2 

0.8 

54.47  +.01 

41.4 

0.7 

50.64  -.10 

75.0    9.8 

29.0 

0.28 

.18 

15.6 

9.4 

59.13 

.06 

21.1 

1.0 

54.50 

.06 

42.2 

0.9 

50.63  +.09 

72.1    9.8 

May    9.0 

0.52 

J» 

J  3.3 

9.9 

59.23 

.19 

22.2 

1.9 

54.58 

.10 

43.2 

1.1 

50.81    .98 

69.4    9.7 

18.9 

0.86 

.39 

11.3 

1.9 

59.38 

.17 

23.5 

1.4 

54.71 

.15 

44.4 

1.3 

51.18     .46 

66.7    9  5 

28.9 

1.29 

.47 

9.6 

1.5 

59.56 

.91 

24.9 

1.6 

54.88 

.19 

45.7 

1.4 

51.72    .63 

64.3    9.3 

June    7.9 

1.80 

.55 

8.3 

1.1 

59.79 

JM 

26.6 

1.7 

55.09 

.93 

47.2 

1.6 

52.43    .78 

62.2    1.9 

17.9 

2.38 

.61 

7.4 

0.6 

60.04 

.97 

28.3 

1.8 

55.34 

.96 

48.9 

1.7 

5:^.27    .91 

60.5    1.5 

27.8 

3.01 

.65 

7.0  -0.2 

60.32 

.99 

30.1 

1.8 

55.61 

.98 

50.6 

1.7 

54.23  1.01 

59.1    1.1 

July    7.8 

3.68 

.66 

7.0  -M-S 

60.62 

.31 

31.9 

1.8 

55.90 

.30 

52.4 

1.7 

55.29  1.09 

58.2    0.6 

17.8 

4.37 

.69 

7.5 

0.7 

60.94 

.31 

33.7 

1.8 

56.21 

.31 

54.1 

1.7 

56.41  1.15 

57.8  -0.9 

27.7 

5.05 

.66 

8.5 

1.9 

61.25 

.31 

35.4 

1.7 

56.52 

.31 

55.8 

1.6 

57.57  1.18 

57.9  +0.3 

Aug.    6.7 

5.73 

.67 

9.8 

1.6 

01.56 

.31 

37.0 

IJS 

56.83 

.31 

57.3 

1.5 

58.75  1.18 

58.4    0.7 

16.7 

6.3S 

.64 

11.6 

1.9 

61.86 

.29 

38.4 

1.3 

57.14 

.30 

58.7 

1.3 

59.92  1.16 

59.4     1.9 

26.7 

7.00 

.60 

13.7 

9.3 

62.15 

.98 

39.7 

1.1 

57.43 

.28 

59.9 

1.1 

61.07  1.19 

60.8    1.6 

Sept.  5.6 

7.58 

.55 

16.1 

9.6 

62.41 

.95 

40.6 

0.8 

57.70 

.96 

60.9 

0.8 

62.17  1.07 

62.6    9.0 

15.G 

8.10 

.49 

18.8 

9.8 

62.65 

.93 

41.3 

0.6 

57.96 

.94 

61.6 

0.6 

63.20    .99 

64.8    9.4 

S5.G 

8.55 

.43 

21.7 

3.0 

62.87 

.90 

41.8 

0.3 

58.19 

.29 

62.0 

0.3 

64.14    .90 

67.4    9.7 

Oct.     5.6 

8.95 

.35 

24.8 

3.1 

63.06 

.17 

42.0 

+0.J 

58.40 

.19 

62.2  +0.1 1 

64.99    .79 

70.2    9.9 

15.5 

9.26 

.S8 

27.9 

3.9 

63.22 

.16 

42.0 

-0.1 

58.58 

.17 

62.2 

-0.1 

65.72    .66 

73.2    3.1 

25.5 

9.50 

.90 

31.1 

3.9 

63.35 

.19 

41.7 

0.4 

58.73 

.14 

61.9 

0.3 

66.31    .59 

76.4    3.3 

JNov.    4.5 

9.66 

.19 

34.3 

3.1 

63.45 

.09 

41.3 

0.5 

58.85 

.11 

61.5 

0.5 

66.76    .37 

79.8    3.3 

14.4 

9.74  -H.03 

37.3 

9.9 

63.52 

.06 

40.7 

0.6 

58.94 

.08 

60.9 

0.6 

67.06    .91 

83.1     3.3 1 

24.4 

9.73- 

-.05 

40.1 

9.7 

63.57  +.03 

40.0 

0.7 

59.00 

.04 

60.2 

0.7 

67.19 +.05 

86.4    3J3 

Dec.    4.4 

9.63 

.13 

42.7 

9.4 

63.58 

.00 

39.2 

0.8 

59.03  +.01 

59.5 

0.8 

67.15 -.19 

89.5    3.0 

14.4 

9.46 

.21 

45.0 

9.1 

63.56- 

-.03 

38.4 

0.8 

59.02- 

-.09 

58.7 

0.8 

66.94    .29 

92.4    9.8 

24.3 

9.20 

.99 

46.8 

1.6 

63.51 

.06 

37.6 

0.8 

58.99 

.05 

57.9 

0.8 

66.58    .45 

95.0    9.4 

1 

34.3 

8.88- 

-.35 

48.2+1 .9 1 

63.44  - 

-.09 

36.9  -0.8 1 

58.93- 

-.08 

57.2  -0.7 1 

66.06  -.59 

97.1  +1.9 
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APPAKENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 
1 

{^  Ariotis. 

0 

( Peraei. 

d  Peraei. 

1 

7  Tauri. 

Mean 
Sohur 
Date. 

1 

Bight 
Aaoeusion. 

DecUnatioD 
North. 

Bight 
Aacenaion. 

Declinatian 
North, 

Bight 
Aacenfiioii. 

DeclinattoD 
North. 

Bight 
AsceDsioii. 

DedinatioD 
North. 

3 

m 

7 

+20  35 

h 

3  : 

m 

L5 

+49  25 

h     m 

3  34 

+47  23 

h     m 

3  40 

O           *   1 

+23  43 i 

(Dec.  30.4) 

B 

54.93- 

-.06 

41.3-0.1 

38.97- 

-.10 

49.2  +1.9 

a 
16.47 

-.06 

614 

+1J8 

a 
15.70- 

-.03 

47.7  -H>.1 

Jan.    9.3 

54.86 

.09 

41.1 

0.9 

38.84 

.15 

50.3 

0.8 

16.36 

.13 

62.4 

0.9 

15.65 

.07 

47.8    0.0 

19.3 

54.75 

.11 

40.9 

0.3 

38.67 

.19 

50.9 

0.5 

16.22 

.17 

63.1 

0.6 

15.56 

.11 

47.7  H).i : 

29.3 

54.63 

.14 

40.5 

0.4 

38.46 

.99 

51.2  +0.1 

16.03 

.90 

63.6 +0J3 

15.44 

.13 

47.6    0.9 

Fab.    8J2 

54.48 

.15 

40.1 

0.5 

38.23 

.94 

51.1  -0.3 

15.81 

.93 

63.6 

-0.1 

15.29 

.15 

47.3    OJ 

18.2 

54.33 

.15 

39.6 

0.6 

37.98 

.95 

50.7 

0.6 

15.58 

.94 

63.3 

0.4 

15.13 

.16 

46.9    0.4 

1 

28.2 

54.17 

.15 

39.0 

0.6 

37.74 

.94 

49.8 

1.0 

15.34 

S3 

62.7 

0.8 

14.97 

.17 

46.4    0.5 

Mar.  10.2 

54.03 

.13 

38.4 

0.6 

37.51 

JB 

48.7 

1.3 

15.11 

.99 

61.7 

l.I 

14.80 

.16 

45.8    OJ 

1 

20.1 

53.91 

.11 

37.8 

0.6 

37.31 

.18 

47.3 

1.5 

14.91 

.10 

60.5 

1.3 

14.66 

.13 

45.2    0.6 

30.1 

53.81 

.08 

37.2 

0.5 

37.15 

.13 

45.7 

1.7 

14.74 

.14 

59.1 

1.5 

14.54 

.10 

44.6    0.6 

Apr.    9.1 

53.76- 

-.04 

36.7 

0.4 

37.05 

.07 

43.9 

1.8 

14.62 

.09 

57.5 

1.6 

14.45 

.07 

44.0    0.6 

19.1 

53.74  +.01 

36.3 

0.3 

37.00- 

-.01 

42.1 

1.8 

14.56- 

-.03 

55.8 

1.7 

14.41  - 

-.69 

43.5    0.5 

29.0 

53.77 

.06 

36.1 

-0.1 

37.03  +.06 

40.3 

1.7 

14.56  +.03 

54.2 

1.6 

14.41  +.03 

43.1    0.3 

Maj    9.0 

53.86 

.11 

36.1  -W.i 

37.12 

.13 

38.7 

1.6 

14.63 

.10 

52.6 

1.5 

14.46 

.08 

42.8  -o.i 

19.0 

53.99 

.15 

36.2 

0.3 

37.28 

.19 

37.2 

1.4 

14.76 

.16 

51.2 

1.4 

14.56 

.13 

42.7    0.0 

28.9 

54.16 

jao 

36.6 

0.5 

37.51 

.96 

35.9 

1.1 

14.95 

JO 

49.9 

1J3 

14.71 

.17 

42.8  40.1 ! 

June   7.0 

54.38 

.94 

37.2 

0.7 

37.79 

.31 

34.9 

0.9 

15.21 

.98 

48.9 

0.9 

14.91 

J» 

43.0    0.3 

17.9 

54.64 

.97 

38.0 

0.9 

38.13 

.36 

.  34.2 

0.6 

15.52 

.33 

48.1 

0.6 

15.14 

Jt5 

43.4    0.5 

27.9 

54.93 

.30 

38.9 

1.0 

38.51 

.40 

33.8 

-0.9 

15.87 

.37 

47.6 

-0.3 

15.41 

J98 

44.1    0.7 

July    7.8 

55.24 

.39 

40.1 

IJt 

38.92 

.43 

33.7 

■H).l 

16.26 

.40 

47.5 

0.0 

15.71 

.31 

44.8    0.9 

17.8 

55.56 

.33 

41.3 

1.3 

39..36 

.44 

34.0 

0.4 

16.67 

.49 

47.6  +0.3 

16.03 

.39 

45.8    10 

27.8 

55.89 

.33 

42.6 

1.4 

39.80 

.45 

34.6 

0.7 

17.10 

.43 

48.0 

0.6 

16.36 

.33 

46.8    1.1 ' 

Aug.   6.8 

56.22 

.33 

44.0 

1.4 

40.26 

.45 

35.5 

1.0 

17.53 

.44 

48.7 

0.8 

16.70 

.34 

47.9    1.1 

16.7 

56.55 

.39 

45.4 

1.4 

40.71 

.45 

36.6 

1.3 

17.97 

.43 

49.7 

1.1 

17.03 

.33 

49.1     1.9 

26.7 

56.87 

.31 

46.8 

1.3 

41.15 

.43 

38.1 

1.5 

18.40 

.49 

50.8 

1.3 

17.37 

.33 

SOJZ    1.1 

Sept.  5.7 

57.17 

.99 

48.1 

U9 

41.57 

.41 

39.7 

1.7 

18.82 

.41 

52.2 

1.5 

17.69 

.31 

51.4    1.1 

15.6 

57.45 

.»7 

49.3 

1.1 

41.96 

J8 

41.5 

1.9 

19.21 

.38 

53.8 

1.6 

17.99 

.99 

52.4    1.0 

25.6 

57.71 

.35 

50.4 

1.0 

42.33 

.35 

43.4 

9.0 

19.59 

.36 

55.5 

1.8 

18.28 

.98 

53.4    1.0 

Oct.     5.6 

57.94 

.99 

51.3 

0.9 

42.G6 

.31 

45.4 

9.1 

19.93 

.33 

57.3 

1.8 

18.54 

.95 

54.4    0.9, 

15.6 

58.15 

.19 

52.2 

0.6 

42.96 

.96 

47.6 

9.1 

20.24 

.99 

59.2 

1.9 

18.78 

.93 

55.2    0.8 

25.5 

58.33 

.16 

52.9 

0.6 

43.21 

.93 

49.7 

9.9 

20.51 

.95 

61.1 

1.9 

19.00 

.90 

55.9    0.7 1 

Nov.    4.5 

58.47 

.13 

53.4 

0.5 

43.43 

.19 

51.9 

9.1 

20.75 

jai 

63.1 

1.9 

19.18 

.17 

56.5    0.6 

14.5 

58.59 

.10 

53.9 

0.4 

43.59 

.14 

54.0 

9.1 

20.93 

.17 

65.0 

1.9 

19.34 

.14 

57.0    0.5 1 

24.5 

58.67 

.07 

54.2 

0.3 

43.71 

.09 

56.0 

9.0 

21.08 

.12 

66.9 

1.8 

19.46 

.10 

57.5    0.4, 

Dec.    4.4 

58.72  +.03 

54.4 

0.9 

43.77  +.03 

57.9 

1.8 

21.17 

.06 

68.6 

1.7 

19.54 

.07 

1 
57.8    0.3 

14.4 

58.74 

.00 

54.5  +0.1 1 

43.78  - 

-.09 

59.6 

1.6 

21.20 +.01 

70.3 

1.5 

19.59  +.03] 

58.1    0.2 

24.4 

58.72- 

-.04 

54.5 

0.0 

43.73 

.07 

61.1 

1.3 

21.18- 

-.04 

71.7 

1.3 

19.60- 

-.01 

58.3  +0.1 

34.4 

58.66- 

-.07 

54.4  -0.2 1 

43.63  - 

-.19    62.2 +1.0 1 

21.11- 

-.09 

72.9 +1.1 1 

19.57  - 

-.05    58.4     0.0  1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

^Pereei. 

/ 

Eridani. 

y  Tauri. 

1 

^  Tauri. 

Meao 
Solar 
Date. 

1 

AflcenaioD. 

Declination 
North, 

Bight 
Ascension. 

Declination 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North, 

b     m 

3  46 

0 

+31 

31 

h     m 

3  52 

-13  60 

h     m 

4  12 

+15  20 

h     m 

4  21 

+18   54 

(Dec.  30.4) 

8 

29.71- 

-.03 

24.9  +0.5 

21.94  - 

-.05 

79.5- 

-1.6 

B 

52.87 . 

-.01 

4.1 

-0.3 

31.46 

.00 

4L1  -0.1 

Jan.    9.3 

29.65 

.08 

25.4 

0.3 

21.88 

.08 

81.0 

1.3 

52.84 

.05 

3.8 

0.3 

31.44  • 

-.04 

41.0    0.1 

19.3 

29.56 

.11 

25.6  +0.1 

21.78 

.11 

82.2 

1.1 

52.77 

.06 

3.5 

0.3 

31.37 

.06 

40.8    0.9 

29.3 

29.43 

.14 

25.7 

0.0 

21.65 

.14 

83.2 

0.8 

52.67 

.11 

3.2 

0.3 

31.28 

.11 

40.6    0.9 

Feb.    8.3 

29.27 

.17 

25.5  -0.9 

21.51 

.16 

83.9 

0.6 

52.55 

.14 

2.8 

0.3 

31.15 

.14 

40.4    0.3 

18.2 

29.10 

.18 

25.2 

0.4 

21.34 

.17 

84.3  -0.3 

52.40 

.16 

2.5 

0.3 

31.00 

.16 

40.1     0.3 

28.2 

28.91 

.18 

24.7 

0.6 

21.17 

.17 

84.4 

0.0 

52.24 

.16 

2.2 

0.3 

30.84 

.17 

39.8    0.3 

Mar.  10.2 

28.74 

.17 

24.1 

0.7 

21.01 

.16 

84.2  -H).3 

52.07 

.16 

1.9 

0.3 

30.67 

.16 

39.5    0.3 

20.2 

28.57 

.15 

23.3 

0.8 

20.85 

.15 

83.7 

0.6 

51.92 

.14 

1.6 

0.3 

30.51 

.15 

39.1    0.3 

30.1 

28.44 

•12 

22.4 

0.0 

20.72 

.19 

83.0 

0,9 

£11.79 

.19 

1.3 

0.9 

30.37 

.13 

38.8    0.3 

Apr.    9.1 

28.34 

.06 

21.5 

0.0 

20.61 

.09 

81.9 

1.9 

51.68 

.09 

1.1  -0.1 

30.26 

.10 

38.5    0.3 

19.1 

28.29- 

-.03 

20.6 

0.9 

20.54 

.05 

80.6 

1.4 

51.61 

.05 

1.1 

0.0 

30.18 

.06 

38.3    0.9 

29.0 

28.28  +.09| 

19.8 

0.9 

20.51- 

-.01 

79.0 

1.7 

51.58- 

-.01 

1.1  +0.1 

30.14- 

-.OJ 

38.1  -0.1 

May    9.0 

28.33 

.07 

19.1 

0.7 

20.52  +.04 

77.2 

1.9 

51.60  +.04 

1.2 

0.9 

30.15  +.03 

38.0    0.0 

19.0 

28.43 

.13 

18.5 

0.5 

20.59 

.06 

75.3 

S.1 

51.67 

.09 

1.5 

0.4 

30.21 

.08 

38.1  +0.1 

29.0 

28.59 

.18 

18.0 

0.3 

20.69 

.13 

73.1 

9.9 

51.78 

.13 

2.0 

0.5 

30.32 

.13 

38.3    0.3 

June   7.9 

28.79 

.99 

17.8  -0.1 

20.84 

.17 

70.9 

9.3 

51.93 

.18 

2.6 

0.7 

30.47 

.17 

38.7    0.4 

17.9 

29.03 

.96 

17.8  +0.1 

21.03 

.91 

68.6 

9.3 

-52.13 

.91 

3.3 

0.8 

30.66 

.91 

39.2    0.6 

27.9 

29.31 

.30 

18.0 

0.3 

21.25 

.94 

.66.3 

9.3 

52.36 

.95 

4.2 

0.9 

30.89 

.94 

39.9    0.7 

July    7.9 

29.63 

.33 

18.4 

0.5 

21.51 

.96 

64.1 

2S 

52.62 

.97 

5.2 

1.0 

31.15 

jao 

40.6    0.6 

17.8 

29.96 

.34 

19.0 

0.7 

21.78 

.98 

62.0 

9.0 

52.90 

.99 

6.2 

1.1 

31.44 

.99 

41.5    0.9 

27.8 

30.31 

.36 

19.8 

0.6 

22.07 

.30 

60.1 

1.8 

53.21 

.31 

7.3 

1.1 

31.74 

.31 

42.4    0.9 

Aug.   6.8 

30.67 

.36 

20.7 

1.0 

22.37 

.30 

58.5 

1.5 

53.52 

.39 

8.4 

1.0 

32.06 

.39 

43.3    0.9 

16.7 

31.03 

.36 

21.7 

1.1 

22.68 

.30 

57.2 

1.9 

53.84 

.39 

9.4 

1.0 

32.38 

.38 

44.2    0.9 

26.7 

31.38 

.35 

22.8 

1.1 

22.98 

.30 

56.2 

0.8 

54.15 

.31 

10.4 

0.9 

32.70 

.39 

45.1    0.8 

Sept.  5.7 

31.73 

.34 

23.9 

1.9 

23.27 

.99 

55.6  +0.4 

54.46 

.31 

11.3 

0.8 

33.02 

.31 

45.9    0.8 

15.7 

32.06 

.39 

25.1 

1.9 

23.55 

.97 

55.4 

0.0 

54.77 

.30 

12.0 

0.6 

33.33 

.30 

46.7    0.7 

25.6 

32.37 

.30 

26.3 

1.9 

23.82 

.95 

55.6  -0.4 

55.06 

.96 

12.5 

0.5 

33.63 

.99 

47.3    0.5 

Oct.     5.6 

32.66 

.98 

27.5 

1.1 

24.06 

.93 

56.2 

0.8 

55.33 

.96 

13.0 

0.3 

33.91 

.27 

47.7    0.4 

15.6 

32.92 

.95 

28.6 

1.1 

24.28 

.9] 

57.2 

l.l 

55.58 

.94 

13.2 

0.9 

34.18 

.25 

48.1    0.3 

25.6 

33.16 

.99 

29.7 

1.1 

24.47 

.18 

58.4 

1.4 

55.82 

.99 

13.3  -K).l 

34.42 

.93 

48.4    0.9 

Nov.    4.5 

33.36 

.19 

30.7 

1.0 

24.64 

.15 

60.0 

1.6 

56.02 

.19 

13.3  -0.1 

34.64 

Jkl 

48.5  +0.1 

14.5 

33.54 

.16 

31.7 

0.9 

24.78 

.19 

61.7 

1.8 

56.20 

.16 

13.2 

0.2 

34.83 

.16 

48.6    0.0 

24.5 

33.67 

.19 

32.6 

0.9 

24.88 

.06 

63.5 

1.9 

56.35 

.13 

13.0 

0.9 

34.99 

.14 

48.6    0.0 

Dec.    4.4 

33.77 

.08 

33.4 

0.8 

24.94 

.05 

65.4 

1.9 

56.46 

.09 

12.8 

0.3 

35.12 

.11 

48.5  -0.1 

14.4 

33.82  +.03 

34.1 

0.7 

24.97  +.01 

67.2 

1.8 

56.53 

.06 

12.5 

0.3 

35.21 

.07 

48.4    0.1 

24.4 

33.83  - 

-.01 

34.8 

0.5 

24.97  - 

-.09 

69.0 

1.7 

56.57  +.09 

12.2 

0.3 

35.25  +.09 

48.3    O.l 

34.4 

33.80- 

-.05 

35.2  +0.4 

24.93- 

-.06 

70.6 

-1.5 

56.57- 

-.03 

11.8  -0.3 

35.26- 

-.09|  48.2  -0.1  jl 
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Mean 
Solar 
Date. 


(Dec.  30.4) 

Jan.     9.4 

19.4 

29.3 

Feb.    8.3 

]8.3 
28.3 
Mar.  10.2 
20.2 
30.2 

Apr.  9.1 
19.1 
29.1 

May    9.1 

19.0 

29.0 

June   8.0 

17.9 

27.9 

July    7.9 

17.9 
27.8 
Aug.  C.8 
16.8 
26.8 

Sept.  5.7 
15.7 
26.7 

Oct.  5.6 
15.6 

25.6 

Nov.   4.6 

14.5 

^     24.5 

Dec.  4.5 
14.5 
24.4 
34.4 


a  Tauri. 
(/lldebaran.) 


Right 
Ascension. 


li     m 

4  28 


57.13  +.01 
57.11 -.04 
57.06  .07 
56.97  .11 
56.84    .14 


56.70 
56.53 
56.37 
56.21 
56.06 


.16 
.17 
.16 

.15 
.13 


55.95    .10 
55.87    .06 

55.82  -.03 

55.83  +.09 
55.87    .07 


55.97 
56.11 
56.29 
56.51 

56.77 

57.04 
57.34 
57.65 
57.96 

58.28 


.IS 
.16 
.90 
.94 
.96 

.99 
.30 
.31 
.39 
.39 


Declination 
North. 


+16  15 

55.4  -0.3 

55.1  0.3 
54.9    0.3 

54.6  0.3 

54.3  0.» 

54.0    0.3 

53.7  0.3 

53.4  0.3 

53.2  0.3 
52.9    0.9 

52.7  0.9 
52.6  -0.1 

52.5  0.0 

52.6  +0.1 

52.8  0.3 


58.59  .31 

58.90  .30 

59.20  .99 

59.48  .97 

59.75  .96 

59.99  .93 

60.22  .91 

60.41  .18 

60.58  .15 

60.71  .11 

60.80  .07 
60.85  +.03 


53.2 
53.7 
54.3 
55.0 
55.9 

56.8 

57.8 
58.7 
59.6 
60.5 


0.4 
0.6 
0.7 
0.8 
0.9 

0.0 
1.0 
0.9 
0.0 
0.8 


*9  Camelopardalia. 


61.3  0.7 
61.9    0.6 

62.4  0.4 

62.8  0.3 
63.0  +0.1 

63.0    O.b 

63.0  -0.1 

62.9  0.9 
62.7    0.9 

62.4    0.3 

62.1  0.3 
61.9    0.3 

60.86 -.Oil  61.6  -0.3 


Bigbt 
Ascension. 


h     m 

4  41 


59.56  -.05 
59.46  .15 
59.27  JA 
58.99  .33 
58.64    .38 


Declination 
North, 


58.23 
57.79 
57.34 
56.90 
56.51 


.43 
.45 
.45 
.49 
.87 


56.17  .30 
55.90     .29 

55.72  .13 
55.65  -.03 
55.67  +.08 

55.80  .18 

56.03  .98 

56.36  .37 

56.77  .45 

57.26  .59 


57.81 
58.42 
59.07 
59.74 
60.43 

61.12 
61.81 
62.48 
63.12 
63.73 


.98 
.63 
.66 
.68 
.69 


.68 
.66 
.63 

.58 


64.29  .53 

64.79  .47 

65.23  .39 

65.58  .31 

65.84  .99 
66.01  .19 
66.08  +.03 
66.04  -.09 


+66    7 


f/ 


73.7  +fl.3 
75.9    9.1 

77.8  1.8 

79.4  1.4 
80.6    0.9 

81.3  +0.5 

81.5  0.0 
81.2  -0.5 

80.4  1.0 
79.2    1.4 


77.6 
75.7 
73.6 
71.3 
69.0 

66.6 
64.3 
62.2 
60.3 

58.7 


1.8 
9.0 
9.9 
9.3 
9.4 

9.3 
9.9 
9.0 
1.8 
1.5 


57.4  1.9 
56.4  0.8 
55.7    0.5 

55.4  -0.1 

55.5  +0.9 

55.9  0.6 

56.6  0.9 

57.7  1.9 
59.1  1.5 

60.8  1.8 

62.8  9.1 

64.9  9.3 

67.3  S.4 

69.8  S.5 

72.4  9.6 

74.9  9.5 
77.4    9.4 

79.8  +9.9 


I  Aurigs. 


Bight 
Ascension. 


Declination 
North, 


h     m 

4  49 


5.14  +.09 
5.14  -.09 
5.09  .07 
5.00  .11 
4.86    .15 

4.70  .18 

4.51  .19 

4.32  .19 

4.13  .18 

3.96  .16 

3.81  .13 
3.70  .09 
3.63  -.04 
3.61  +.01 
3.65    .06 


3.74 
3.88 
4.06 
4.29 
4.56 

4.86 
5.18 
5.52 
5.88 
6.24 

6.60 
6.95 
7.30 
7.63 
7.95 


.11 
.16 

.91 
.95 
.98 

.31 
.33 
.35 
.36 
.36 

.36 
.35 
.34 
.33 
.31 


8.25  .99 

8.53  .96 

8.77  .93 

8.98  .19 

9.15  .15 

9.28  .10 
9.36  +.05 

9.39  .00 


+32  58 

28.1  +0.7 
28.7  0.6 

29.3  0.5 
29.7  0.3 
29.9  +0.9 

30.0  0.0 

29.9  -0.9 

29.6  0.3 

29.2  0.5 

28.7  0.6 

28.0  0.7 

27.2  0.8 

26.4  0.8 
25.6  0.8 

24.8  0.7 

24.2  0.6 

23.6  0.5 

23.2  0.4 

22.9  -0.9 
22.8  0.0 

22.8  +0.1 
23.0  0.9 

23.3  0.4 

23.7  0.4 

24.2  0.5 

24.7  0.6 

25.3  0.6 
26.0  0.7 

26.6  0.7 

27.3  0.7 

28.0  0i7 

28.7  0.7 

29.4  0.7 

30.1  0.7 

30.9  0.7 
31.6  0.7 
32.3  0.7 
32.9  +0.6 


11  Orionis. 


Right 
Ascension. 


h     m 

4  57 

s 
37.92  +.09| 

37.92  -.01 

37.89    .05 

37.81    .09 

37.70    .13 


Dedinatian 
North. 


37.56 
37.41 
37.24 
37.07 
36.92 


.15 
.16 
.17 
.16 
.14 


36.79  .19 

36.68  .08 
36.62  -.04 
36.60  .00 
36.62  +.04 

36.69  .09 

36.80  .13 
36.96  .17 
37.15  .21 
37.38  .94 


37.63 
37.91 
38.20 
38.51 
38.82 

39.13 
39.44 
39.75 
40.04 
40.32 


.27 
.99 
.30 
.31 
.31 

.31 
.31 
.30 
.99 
J97 


40.69  .26 

40.84  .93 

41.06  M 

41.25  .18 

41.41  .14 

41.53  .10 

41.60  .06 
41.64 +.01 


+15  14 

6.6-0.3 

6.3  0.3 
6.0  0.3 
5.7    0.3 

5.4  QA 


5.2 
5.0 
4.7 
4.5 
4.4 


0.9 
0.9 
0.9 
0.S 
0.1 


4.2  -0.1 
4.2    0.0 

4.2  +0.1 

4.3  0J2 
4.5    0.3 


4.9 

0.4 

5.3 

0.5 

5.9 

0.6 

6.6 

0.7 

7.4 

0.8 

8.2 

9.0 

9.9 

10.6 

11.3 


0,8 
OJ 
0.8 
0.7 
0.6 


11.9     0.5 

12.4  0.4 

12.7  0.9 

12.9  +0.1 
12.9    0.0 

12.8  -0.9 
12.6  0.3 
12.3    0.4 1 

11.9  0.4' 

11.5  0.4; 

11.1  0.4, 

10.6  0.4; 

10.2  -0.4 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON 

"Wajiw 

a  Aurigie. 
(Capella.) 

P  OrioniB. 
(Rigel.) 

• 

/3  Tauri. 

*^Groombridge  966. 

Solar 
Dftte. 

lti«rbt 
Aaoensiou. 

DeclinatioD 
North, 

Right 
Afloension. 

Declination 
South, 

lUgbt 
Aaoension. 

Declination 
North, 

Right 
Ascension. 

Declination 
North. 

h 

5 

m 

7 

+45  52 

h 

5 

ID 

8 

O           / 

-8  20 

h     m 

5  18 

+28  30 

h     m 

5  23 

+74  57 

(Dec.  30.4) 

8 

43.31  +.05 

30.3  +1.4 

8 

42.38  +.03 

32.9  • 

-1.7 

8 

37.00  +.05 

18.7  +0.4 

8 

31.92 +.09 

n 

44.4  -KI.8 

Jan.     9.4 

43.32- 

-.oa 

31.7 

1.3 

42.38- 

-.09 

34.5 

1.5 

37.03  +.01 

19.0 

0.4 

31.85- 

-.15 

47.2    9.6 

19.4 

43.27 

.08 

32.9 

1.1 

42.34 

.06 

35.9 

1.3 

37.01  - 

-.04 

19.4 

0.3 

31.63 

.30 

49.7    9.4 

29.4 

43.16 

.13 

33.9 

0.9 

42.26 

.10 

37.1 

1.1 

36.94 

.09 

19.7 

0.3 

31.25 

.45 

51.9    9.0 

Feb.    8.3 

43.01 

.18 

34.7 

0.6 

42.14 

.13 

38.1 

0.8 

36.83 

.13 

19.9 

0.9 

30.75 

.56 

53.7    1.6 

18.3 

42.81 

.91 

35.2 

0.4 

42.00 

.15 

38.8 

0.6 

36.69 

.16 

20.1- 

+0.1 

30.13 

.66 

55.0    1.1 

28.3 

42.58 

.94 

35.4  +0.1 

41.84 

.17 

39.3 

0.4 

36.52 

J8 

20.1 

0.0 

29.44 

.71 

55.9  +0.6 

1 

Mar.  10.2 

42.34 

.94 

35.3  -0.9 

41.66 

.18 

39.5  -0.1 

36.34 

.19 

20.0  -0.9 

28.72 

.74 

56.2    0.0 

20.2 

42.10 

.93 

34.9 

0.5 

41.49 

.17 

39.5  +0J9 

36.15 

.18 

19.8 

0.3 

27.98 

.73 

55.9  -0.5 

30.2 

• 

41.88 

Jtl 

34.2 

0.8 

41.32 

.16 

39.2 

0.4 

35.97 

.17 

19.4 

0.4 

27.28 

.68 

55.1    1.0 

Apr.    9.2 

41.68 

.18 

33.3 

1.0 

41.18 

.13 

38.6 

0.7 

35.82 

.14 

19.0 

0.5 

26.64 

.60 

53.8    1.5 

19.1 

41.52 

.13 

32.2 

IJk 

41.06 

.10 

37.8 

0.9 

35.69 

.11 

18.5 

0.5 

26.09 

.49 

52.1     1.9 

29.1 

41.42 

.08 

30.9 

1.3 

40.97 

.07 

36.8 

1.1 

35.61 

.06 

18.0 

0.5 

25.66 

.36 

50.0     9.3 

Maj    9.1 

41.37- 

-.09 

29.5 

1.4 

40.93  - 

-.09 

35.6 

1.3 

35.57- 

-.09 

17.4 

0.5 

25.37 

.99 

47.6    9.5 

19.1 

41.38 +.04 

28.0 

1.4 

40.92  +.09 

34.2 

1.5 

35.57  +.03 

16.9 

0.5 

25.22- 

-.07 

45.1     9.6 

29.0 

41.45 

.10 

26.6 

1.3 

40.96 

.06 

32.6 

1.7 

35.63 

.08 

16.4 

0.4 

25.23  +.09 

42.4    9.7 

June   8.0 

41.58 

.16 

25.3 

1.3 

41.04 

.10 

30.8 

1.8 

35.73 

.13 

16.1 

0.3 

25.39 

.94 

39.7    9.7 

]8.0 

41.77 

.93 

24.0 

1.9 

41.17 

.14 

29.0 

1.9 

35.88 

.17 

15.8 

0.9 

25.71 

.39 

37.0    9.6 

27.9 

42.02 

jsn 

22.9 

1.0 

41.33 

.18 

27.1 

1.9 

36.07 

.91 

15.6  -0.1 

26.16 

.59 

34.5    9.4 

July    7.9 

42.31 

.31 

22.0 

0.8 

41.53 

.91 

25.2 

1.9 

36.30 

.95 

15.5 

0.0 

26.75 

.65 

32.2    9.9 

17.9 

42.64 

.35 

21.2 

0.6 

41.75 

.94 

23.4 

1.8 

36.57 

.98 

15.6  +0.1 

27.46 

.76 

30.1     1.9; 

27.9 

43.00 

.38 

20.7 

0.4 

42.00 

.96 

21.6 

1.6 

36.86 

.30 

15.7 

0.9 

28.26 

.85 

28.3    1.61 

Aug.  6.8 

43.39 

.40 

20.3 

0.9 

42.27 

.97 

20.1 

1.4 

37.17 

.39 

15.9 

0.9 

29.16 

.93 

26.8    1.3 

16.8 

43.80 

.41 

20.1 

-0.1 

42.55 

.99 

18.8 

1.9 

37.50 

.33 

16.1 

0.3 

30.12 

.99 

25.7    0.9 

26.8 

44.22 

.49 

20.2  +0.1 

42.84 

.99 

17.8 

0.9 

37.83 

.34 

16.4 

0.3 

31.13 

1.03 

25.0    0.5 

Sept.   5.8 

44.64 

.49 

20.5 

0.3 

43.14 

M 

17.1 

0.5 

38.17 

.34 

16.7 

0.3 

32.17 

1.05 

24.7  -O.l 

15.7 

45.07 

.49 

20.9 

0.5 

43.43 

.99 

16.7  +0.9 

38.52 

.34 

17.1 

0.3 

33.22 

1.06 

24.8  +0.3 

25.7 

45.49 

.41 

21.4 

0.6 

43.72 

.99 

16.7  -0.9 

38.86 

.34 

17.4 

0.3 

34.28 

1.05 

25.2    0.7 

Oct.     5.7 

45.90 

.40 

22.1 

0.8 

44.00 

.98 

17.1 

0.6 

39.19 

.33 

17.7 

0.3 

35.31 

1.09 

26.1     1.1 

15.6 

46.29 

.38 

23.0 

0.9 

44.27 

.96 

17.9 

0.9 

39.51 

.39 

17.9 

0.3 

36.31 

.97 

27.3    1.4 

256 

46.66 

.36 

24.0 

1.1 

44.52 

.94 

18.9 

1.9 

39.82 

.30 

185 

0.3 

37.24 

.90 

28.9    1.8 

Nov.    4.6 

47.00 

.33 

25.1 

1.9 

44.75 

.99 

20.3 

1.5 

40.11 

.98 

18.5 

0.3 

38.11 

.89 

30.9    9.1 

14.6 

47.31 

.99 

20.3 

1.3 

44.96 

.90 

21.9 

1.7 

40.37 

.95 

18.7 

0.3 

38.87 

.71 

33.1     9.4 

24.5 

47.58 

.95 

27.6 

1.4 

45.14 

.16 

23.6 

1.8 

40.60 

.99 

19.0 

0.3 

39.52 

.58 

35.6    9.6 

Dec.    4.5 

47.81 

.90 

29.0 

1.4 

45.29 

.13 

25.4 

1.8 

40.80 

.18 

19.3 

0.3 

40.03 

.44 

38.3    9.8 

J  4.5 

47.98 

.14 

30.5 

1.4 

45.40 

.09 

27.3 

1.8 

40.96 

.13 

19.7 

0.3 

40.40 

.99 

41.2    9.9 1 

24.5 

48.01) 

.08 

31.9 

1.4 

45.47  +.05 

29.1 

1.8 

41.07 

.08 

20.0 

0.4 

40.60  +.19 

44.0    9.8 

34.4     48.14 +.01 

33.3  +1.3 1 

45.49 

.00 

30.8- 

-1.6 

41.13 +.04 

20.4  +0.4 

40.64  • 

-.05 

46.8 +9.7 1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

d  Orionis. 

a 

Leporia. 

e 

OrioniB. 

a  Colnmbe. 

Ill 

1 

Right 
Aflcenaioii. 

Declinatioi] 
South, 

Right 
Aaoensioo. 

DeclinatloD 
South, 

Right 
Aaofflwiop. 

DeclinatioD 
South, 

Right 
Aac^sion. 

DeoUnatimi 

h     m 

5  25 

0           / 

-0  23 

h     m 

5  27 

o         / 

-17  54 

h     m 

5  30 

o 

-1 

16 

h     m 

5  35 

o 

-34 

7 

(Dec.  30.4) 

8 

48.40  -l-.os 

21.6 

-1.3 

8 

22.97  +.03 

34.2  -9J2 

8 

3.31  +.05 

II 

46.7 

-1.4 

a 
16.02  +.01 

1 

80.5 -S.9  1 

Jan.    9.4 

48.43 

.00 

22.9 

1.2 

22.98- 

-.09 

36.3 

9.0 

3.34 

.00 

48.0 

1.9 

16.00- 

-.04 

83.3 

9.6. 

19.4 

48.41  - 

-.04 

24.0 

1.0 

22.94 

.06 

38.2 

1.8 

3.32- 

-.04 

49.1 

1.1 

15.93 

.09 

85.7 

9.3 

29.4 

48.35 

.08 

25.0 

0.9 

22.86 

.10 

39.8 

1.5 

3.26 

.08 

50.2 

0.9 

15.81 

.14 

87.9 

9.0 

Feb.    8.3 

48.25 

.12 

25.8 

0.7 

22.74 

•14 

41.2 

1.2 

3.16 

.11 

51.0 

0.7 

15.65 

.18 

89.7 

1.6 

]8.3 

48.12 

.14 

26.4 

0.5 

22.59 

.16 

42.2 

0.8 

3.03 

.14 

51.6 

0.5 

15.46 

.91 

91.0 

1.1 

28.3 

47.96 

.16 

26.8 

0.3 

22.41 

.18 

42.8 

0.5 

2.88 

.16 

52.1 

0.4 

15.24 

.93 

92.0 

0.7 

Mar.  10.3 

47.80 

.17 

27.0 

-0.1 

22.22 

.19 

43.2  -0.2 

2.72 

.17 

52.4  -oji 

15.01 

.94 

92.4 -«Jl 

20.2 

47.63 

.17 

27.1 

0.0 

22.03 

.19 

43.2  +0.2 

2.55 

.17 

52.4 

0.0 

14.77 

.34 

92.4  +0.9 

30.2 

47.46 

.16 

27.0  +0.2 

21.85 

.18 

42.8 

0.5 

2.38 

.16 

52.3  +0.9 

14.54 

.93 

92.0 

0.6 

Apr.    9.2 

47.32 

.13 

26.7 

0.4 

21.68 

.16 

42.2 

0.8 

2.23 

.14 

52.0 

0.4 

14.32 

J20 

91.1 

1.1 

19.1 

47.20 

.11 

26.3 

0.5 

21.54 

.13 

41.2 

1.1 

2.11 

.11 

51.5 

0.6 

14.13 

.17 

89.8 

1.5 

29.1 

47.11 

.07 

25.6 

0.7 

21.43 

.09 

39.9 

1.4 

2.02 

.07 

50.9 

0.8 

13.98 

.14 

88.2 

1.6 

May    9.1 

47.06- 

-.03 

24.8 

0.9 

21.36 

.05 

38.4 

1.7 

1.96- 

-.03 

50.0 

0.9 

13.86 

.09 

86.2 

9.1 

19.1, 

47.05  +.01 

23.8 

1.1 

21.33- 

-.01 

36.6 

I.O 

1.95 +.01 

49.0 

1.1 

13.79- 

-.05 

83.9 

9.4 

29.0 

47.08 

.05 

22.7 

1J2 

21.34 +.03 

34.6 

2.1 

1.97 

.05 

47.8 

1.9 

13.76 

.00 

81.4 

9.6 

June   8.0 

47.15 

.00 

21.4 

1.3 

21.39 

.06 

32.5 

2.2 

2.04 

.09 

46.5 

1.4 

13.79  +.05 

78.6 

9.8 

18.0 

47.27 

.13 

20.0 

1.4 

21.49 

.19 

30.3 

9.3 

2.15 

.13 

45.1 

1.4 

13.86 

.09 

75.8 

99 

28.0 

47.42 

.17 

18.6 

1.5 

21.63 

.16 

28.0 

2.3 

2.30 

.16 

43.7 

1.5 

13.97 

.14 

72.9 

9.9  j 

July    7.9 

47.61 

.90 

17.1 

1.5 

21.80 

.19 

25.7 

9J3 

2.48 

jao 

42.2 

1.5 

14.13 

.18 

70.1 

3.8 

17.9 

47.82 

.33 

15.7 

1.4 

22.01 

.29 

23.5 

9.1 

2.70 

ja3 

40.7 

1.4 

14.33 

.99 

67.4 

9.6 

27.9 

48.07 

.25 

14.3 

1.3 

22.24 

.35 

21.5 

1.9 

2.94 

.95 

39.3 

1.3 

14.57 

J95 

64.8 

2.4' 

Aug.   6.8 

48.33 

.87 

13.0 

1.9 

22.50 

J87 

19.7 

1.7 

3.19 

.97 

38.0 

1J9 

14.83 

.97 

62.6 

S.1 

16.8 

46.60 

.38 

12.0 

1.0 

22.77 

.28 

18.1 

1.4 

3.47 

.98 

36.9 

1.0 

15.12 

.30 

60.7 

1.7 

26.8 

48.89 

J» 

11.1 

0.8 

23.06 

.29 

16.9 

1.0 

3.75 

.99 

36.0 

0.8 

15.42 

.31 

59.3 

1J9 

Sept.  5.8 

49.18 

.30 

10.4 

0.5 

23.36 

.30 

16.1 

0.6 

4.05 

.99 

35.4 

0.5 

15.74 

.39 

58.3 

0.7  1 

15.7 

49.48 

.29 

10.1  +0.3 

23.66 

.30 

15.7  +0.1 

4.34 

.99 

35.0  -H).9 

16.06 

.39 

57.9+0.1  1 

25.7 

49.77 

.29 

10.1 

-0.1 

23.95 

.29 

15.8 

-0.3 

4.63 

.99 

35.0 

-0.1 

16.39 

.39 

58.0 

-0.4 

Oct.     5.7 

50.06 

M 

10.3 

0.4 

24.24 

.29 

16.4 

0.7 

4.92 

.99 

35.3 

0.4 

16.71 

.31 

58,7 

10 

15.7 

50.34 

.27 

10.9 

0.7 

24.52 

.97 

17.3 

1.9 

5.20 

jaB 

35.8 

0.7 

17.02 

.30 

60.0 

1.51 

25.6 

50.61 

.26 

11.7 

0.9 

24.79 

.36 

18.7 

1.6 

5.47 

.96 

36.7 

1.0 

17.31 

.98 

61.7 

9.0 

Nov.   4.6 

50.86 

JM 

12.7 

1.2 

25.04 

.23 

20.4 

1.9 

6.73 

.34 

37.8 

1.9 

17.57 

.95 

63.9 

9.4 

14.6 

51.09 

JBl 

14.0 

1.3 

25.26 

.21 

22.5 

9.1 

5.96 

.99 

39.1 

1.4 

17.81 

JS 

66.5 

8.7 1 

24.5 

51.29 

.18 

15.3 

1.4 

25.45 

.18 

24.7 

9.3 

6.16 

.19 

40.5 

1.5 

18.01 

.18 

69.3 

9.9 

Dec.    4.5 

51.46 

.15 

16.8 

1.5 

25.61 

.14 

27.0 

9.4 

6.33 

.15 

42.0 

1.5 

18.17 

.14 

72.3 

3.1 

14.5 

51.59 

.11 

18.2 

1.4 

25.73 

.10 

29.4 

9.4 

6.47 

.19 

43.6 

1.5 

18.28 

.09 

75.4 

3.1 

24.5 

51.68 

.07 

19.7 

1.4 

25.81 

.05 

31.8 

9.3 

6.56 

.08 

45.0 

1.5 

18.34  +.04 

7a5 

3.0 

34.4 

51.73 +.03 

21.0 

-1.3 

25.84  +.01 

34.0  -9.1 1 

6.62  +.03 

46.5 

-1.3 

18.36- 

-.01 

81.4 

HI.8 
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• 

APPARENT  PT,AC!F-8  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Bate. 

a 

Ononis. 

*22  Camelop.  (H.) 

ft  Geminorum. 

a  ArgUB. 
{CanoptLS.) 

Bighl 
ABoensi 

t 
on. 

Declination 
North, 

Bight 
AaceDBlon. 

Deeliiiatlon 
NortK, 

Bight 
Aaoension. 

Declination 
North, 

Bight 
Ascenaiosi. 

Declination 
SwOh. 

li     m 

&  48 

O           1 

+7  33 

h 

6 

m 

5 

+69  21 

h     m 

6  15 

+22  34 

h     m 

6  21 

o 

-52 

37 

(Dec.  30.5} 

S     ' 

36.04  +.07 

4.4  -1.0 

8 

28.97  +.15 

42.8  -K.6 

37.04  +.11 

34.5  -0.1 

8 

17.17 +.09 

42.1 

-3.5 

Jan.    9.5 

36.09  +.03 

3.5    0.8 

29.06  +.03 

45.3    9.5 

37.13 

.oe 

34.5    0.0 

17.15  - 

-.05 

45.6 

3.4 

19.4 

36.10- 

-.08 

2.7    0.7 

29.03- 

-.10 

47.8    9.4 

37.16  +.0] 

34.5  -FO.l 

17.06 

.19 

48.9 

3.1 

29.4 

36.06 

.06 

2.0    0.6 

28.87 

j» 

50.1    9.9 

37.15- 

-.04 

34.6    0.1 

16.91 

.19 

51.8 

9.8 

Feb.    8.4 

35.98 

.10 

1.5     0.5 

28.60 

.39 

52.1    1.8 

37.08 

.06 

34.7    0.1 

16.69 

.94 

54.4 

9.3 

18.3 

35.86 

.13 

1.0     0.4 

28.23 

.41 

53.7    1.4 

36.98 

.19 

34.8    0.] 

16.42 

.99 

56.5 

1.0 

28.3 

35.71 

.IS 

0.7     0.3 

27.78 

.48 

55.0    1.0 

36.84 

.15 

35.0    0.1 

16.11 

.39 

58.1 

1.4 

Mar.  10.3 

35.55 

.17 

0.6  -0.1 

27.28 

.58 

55  7+0.5 

36.68 

.17 

35.0  -FO.l 

15.78 

.35 

59.2 

0.9 

20.3 

35.38 

.17 

0.4     0.0 

26.76 

.53 

66.0    0.0 

36.50 

.18 

35.1     0.0 

15.42 

.36 

59.8  -0.3 

30.2 

35.22 

.16 

0.4    0.0 

26.23 

.51 

55.7  -0.5 

36.33 

.17 

35.1    0.0 

15.06 

.35 

59.9  +0.9 

Apr.    9.2 

36.07 

.14 

0.5  +0.9 

25.74 

.47 

55.0    1.0 

36.16 

.16 

35.0  -0.1 

14.72 

.34 

59.4 

1 
0.7 

19.2 

34.94 

.19 

0.7    0.3 

25.29 

.41 

63.8    1.4 

36.01 

.13 

34.9    0.1 

14.39 

.31 

58.5 

1.9 

29.2 

34.84 

.08 

1.1     0.4 

24.92 

.33 

52.2    1.8 

35.89 

.10 

34.7    0.9 

14.10 

.97 

57.1 

1.6 

May    9.1 

34.78- 

-.04 

1.5     0.5 

24.63 

.93 

50.3    9.1 

35.81 

.06 

34.5    0.9 

13.85 

jaa 

55.2 

9.1 

19.1 

34.75 

.00 

2.1     0.6 

24.45 

.13 

48.1    9.3 

35.77- 

-.09 

34.4    0.9 

13.64 

.18 

53.0 

9.4 

29.1 

34.77 +.04 

2.7    0.7 

24.38- 

-.09 

45.7    9.4 

35.77  +.09 

34.2    0.1 

13.50 

.19 

50.4 

9.7 

June   8.0 

34.83 

.06 

3.5    0.8 

24.41  +.09 

43.2    9.5 

35.81 

.07 

34.1    0.1 

13.41  - 

-.06 

47.6 

3.0 

18.0 

34.93 

.IS 

4.4    0.9 

24.56 

SO 

40.7    9.5 

35.90 

.11 

34.0  -0.1 

13.38 

.00 

44.5 

3.1 

28.0 

35.07 

.16 

5.3    1.0 

24.82 

.31 

38.2    9.5 

36.03 

.15 

33.9    0.0 

13.41  +.06 

41.4 

3.9 

July    8.0 

35.25 

.19 

6.3    1.0 

25.17 

.40 

35.8    9.3 

36.20 

.18 

33.9    0.0 

13.50 

.19 

38.2 

3.9 

17.9 

35.45 

J» 

7.2    LO 

25.62 

.49 

33.5    9.9 

36.40 

J» 

33.9    0.0 

13.65 

.18 

35.0 

3.1 

27.9 

35.68 

.94 

8.2    0.9 

26.16 

.67 

31.5    1.9 

36.63 

.94 

34.0  +0.1 

13.85 

.93 

32.0 

9.9 

Aug.   6.9 

35.94 

.96 

9.1     0.8 

26.76 

.64 

29.7    1.7 

36.89 

.97 

34.1    0.0 

14.11 

.98 

29.3 

9.6 

16.9 

36.21 

.96 

9.9    0.7 

27.43 

.69 

28.1    1.4 

37.17 

.99 

34.1    0.0 

14.41 

.39 

26.9 

9.9 

26.8 

36.49 

.99 

10.5    0.5 

28.15 

.74 

26.9    1.1 

37.46 

.30 

34.1    0.0 

14.75 

.36 

24.9 

1.7 

Sept.  5.8 

36.79 

.30 

10.9    0.3 

28.90 

.77 

26.0    0.7 

37.77 

.31 

34.1  -0.1 

15.12 

.38 

23.5 

1.9 

15.8 

37.09 

.30 

lh2  40.1 

29.68 

.79 

25.4  -0.4 

38.09 

.39 

34.0    0.1 

15.51 

.40 

22.6  +0.6 

25.7 

37.39 

.30 

11.2-0.1 

30.47 

.80 

25.2    0.0 

38.41 

.33 

1 

33.8    0.9 

15.92 

.41 

22.3  -0.1 

Oct.     6.7 

37.69 

.30 

11.0     0.3 

31.27 

.79 

25.3  40.3 

38.74 

.33 

33.6    0.3 

16.33 

.41 

22.7 

0.7 

15.7 

37.98 

.29 

10.5    0.5 

32.06 

.77 

25.8    0.7 

39.07 

.33 

33.2    0.3 

16.74 

.40 

23.7 

1.3 

25.7 

38.27 

.96 

9.9    0.7 

32.82 

.74 

26.7    l.l 

39.39 

.39 

32.9    0.4 

17.13 

.38 

25.4 

1.9 

Not.   4.6 

38.54 

.96 

9.1     0.9 

33.54 

.69 

28.0    1.4 

39.70 

.30 

32.5    0.4 

17.50 

.35 

27.6 

9JS 

14.6 

38.79 

.94 

8.2    1.0 

34.20 

.63 

29.5    1.7 

40.00 

.98 

32.1    0.4 

17.83 

.31 

30.3 

9.9 

24.6 

39.02 

.91 

7.1    1.1 

34.80 

.55 

31.4    9.0 

40.27 

.96 

31.7    0.4 

18.11 

.96 

33.4 

3.3 

Dee.    4.6 

39.22 

.18 

6.0    1.1 

35.30 

.46 

33.6    9.3 

40.51 

.93 

31.3    0.3 

18.34 

.90 

36.8 

3.5 

14.5 

39.38 

.14 

5.0    1.1 

35.71 

.35 

35.9    9.4 

40.72 

.19 

31.1      0.9 

18.50 

.13 

40.4 

3.6 

24.5 

39.50 

.10 

3.9    1.0 

36.00 

.93 

36.4    9.5 

40.88 

.14 

30.9    09 

18.60  +.06 

44.0 

3.6 

34.5 

39.58  +.06 

3.0  -0.9 

3417 +.11 

41.0  49.7 

41.00  +.09 

30.7  -0.1 

16.63 

.00 

47.6 

-3.5 
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APPABENT  PLAOESi  FOR  'J'HE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

y  Geminorum. 

a  Canis  Majoris. 
(.Siriiw.) 

e  Canis  Majoris. 

1 
6  Canis  Majoria.      i 

Mean 
Solar 
Date. 

1 

Bight 
AjBceoaion. 

Deolination 

Kigbt 
Aacension. 

DeclinotioD 
JShntth. 

Right 
Ascension. 

Declination 
South. 

Sight 
AflCrf^nfiion. 

Derlini 

itkm 
A 

&nU 

h     m 

6  30 

+16  30 

h     Qi 

6  39 

-16  32 

h     m 

6  53 

-28  48 

h 
7 

m 

3 

o 

-26 

1 
11 

(Dec.  30.5) 

8 

42.00  +.19 

12.1  -OJJ 

8 

48.18  +.10 

56.7  -9.4 

8 

51.92 +.10 

20'.2 

-3.0 

8 

27.85  +.19 

55.1  -9.9 

Jan.     9.5 

42.10 

.07 

11.7     0.4 

48.26  +.05 

59.1     9.3 

52.00  +.05 

23.2 

9.9 

27.94 

.06 

5ao 

9^ 

19.4 

42.15  +.0S 

11.3     0.3 

48.28 

.00 

61.3  .9.1 

52.02 

.00 

26.0 

9.7 

27.98  +.01 

60.7 

9.6 

29.4 

42.15  • 

-.OS 

11.1     0.9 

48.26- 

-.04 

63.3    1.9 

51.99- 

-.05 

28.5 

9.4 

27.96- 

-.04 

63.2 

9.4 

Feb.    8.4 

42.10 

.07 

11.0    0.1 

48.19 

.09 

65.1     1.6 

51.92 

-.10 

30.8 

9.1 

27.90 

.09 

65.5 

9.1 

18.4 

42.01 

.11 

10.9  -0.1 

48.09 

.13 

66.5    1.3 

51.79 

.14 

32.7 

1.7 

27.79 

.13 

67.4 

1.7 

28.3 

41.88 

.14 

10.8    0.0 

47.94 

.16 

67.6    1.0 

51.63 

.18 

34.2 

1.3 

27.65 

.16 

68.9 

*-^l 

Mar.  10.3 

41.73 

.16 

10.8    0.0 

47.78 

.17 

68.4    0.7 

51.44 

.90 

35.4 

0.9 

27.47 

.19 

70.1 

1.0  1 

20.3 

41.56 

.17 

10.9    0.0 

47.60 

.19 

68.9  -0.3 

51.24 

.91 

36.1 

0.5 

27.28 

JS» 

70.9 

0.6, 

30.3 

41.39 

.17 

10.9    0.0 

47.41 

.19 

69.1    0.0 

51.03 

.91 

36.5  -0.1 

27.07 

.90 

71.2  -0.9 1| 

Apr.    9.2 

41.23 

.16 

10.9    0.0 

47.23 

.18 

68.9  +0.3 

50.82 

.91 

36.4  +0.3 

26.87 

.90 

71.2 

I 
W.9 

19.2 

41.08 

.14 

11.0    0.0 

47.06 

.16 

68.5    0.6 

50.62 

.19 

35.9 

0.7 

26.68 

.16 

70.8 

0.6' 

29.2 

40.96 

.11 

11.0  +0.1 

46.91 

.13 

67.7    0.9 

50.44 

.16 

35.0 

1.0 

26.51 

.16 

70.1 

0.9, 

May    9.2 

40.87 

.07 

11.1     0.1 

46.80 

.10 

66.7    1.9 

50.29 

.13 

33.8 

1.4 

26.36 

.13 

690 

1.3  ' 

19.1 

40.82- 

-.03 

11.2    0.1 

46.71 

.07 

65.4    1.4 

50.17 

.10 

32.3 

1.7 

26.24 

.10 

67.5 

1.6 

29.1 

40.80  +.01 

11.3     0.9 

46.67  - 

-.03 

63.8    1.6 

50.09 

.06 

30.4 

9.0 

26.16 

.06 

65.8 

1.8' 

June   8.1 

40.83 

.05 

11.5     0.9 

46.66  +.01 

62.1    1.8 

50.05- 

-.09 

28.3 

9.9 

26.12- 

-.09 

63.9 

9.1! 

18.0 

40.90 

.09 

11.8     0.9 

46.69 

.05 

60.3    1.9 

50.05  +.09 

26.0 

9.4 

26.12  +.09j 

61.7 

9.9 

28.0 

41.01 

.13 

12.0     0.3 

46.76 

.09 

58.3    9.0 

50.09 

.06 

23.6 

9.5 

26.15 

.06 

59.4 

9.4 

July    6.0 

41.16 

.16 

12.3    0.3 

46.87 

.19 

56.3    9.0 

50.18 

.10 

21.1 

9.5 

26.23 

.09 

57.0 

9.4 

18.0 

41.33 

.19 

12.6    0.3 

47.01 

.16 

54.3    1.9 

50.30 

.14 

18.6 

9.5 

26.34 

.13 

54.7 

^\ 

27.9 

41.54 

.99 

12.9    0.3 

47.18 

.19 

52.4    1.8 

50.46 

.17 

16.2 

9.3 

26.49 

.17 

52.3 

9.9< 

Aug.  6.9 

41.78 

.95 

13.2    0.9 

47.39 

.91 

50.7    1.7 

50.65 

.90 

13.9 

9.1 

26.68 

JBO 

50.2 

9.1 

16.9 

42.04 

.97 

13.4     0.9 

47.61 

.94 

49.1     1.4 

60.87 

J» 

11.9 

1.8 

26.89 

.99 

48.3 

1.8 

26.8 

42.31 

.98 

13.6  +0.1 

47.86 

JW 

47.9    1.1 

51.11 

.96 

10.2 

1.5 

27.12 

.95 

46.6 

1.4 

Sept.   5.8 

42.60 

.30 

13.6 .  0.0 

48.13 

sn 

47.0    0.7 

51.39 

.98 

9.0 

1.0 

27.39 

.97 

45.4 

1.0 

15.8 

42.90 

.31 

13.5  -0.9 

48.41 

jao 

46.5  +0.3 

51.68 

.30 

8.2 

0.6 

27.67 

.99 

44.6 

0.6 

25.8 

43.21 

.31 

13.3    0.3 

48.70 

.30 

46.4  -0.1 

51.98 

.31 

7.8  +0.1 

27.97 

.30 

44.3  +0.1  1 

Oct.     5.7 

43.53 

.39 

12.9    0.4 

49.00 

.30 

46.8    0.6 

52.30 

.39 

8.0-0.5 

28.28 

.31 

44.4 

-0.4 

15.7 

43.85 

.39 

12.4    0.5 

49.30 

.30 

47.6    1.0 

52.62 

.39 

8.8 

1.0 

28.59 

.39 

45.1 

0.9 

25.7 

44.16 

.31 

11.8     0.6 

49.60 

.30 

48.9    1.4 

52.94 

.39 

10.1 

1.5 

28.91 

.31 

46.3 

1.4 

Not.    4.7 

44.47 

.30 

11.1     0.7 

49.89 

.98 

50.5    1.8 

53.25 

.30 

11.8 

9.0 

29.22 

.31 

48.0 

1.9 

14.6 

44.76 

.96 

10.3     0.8 

50.17 

.97 

52.5    9.1 

53.54 

.96 

14.0 

9.4 

29.52 

M 

50.1 

9.3  ! 

24.6 

45.04 

.96 

9.6    0.8 

50.42 

JM 

54.7    9.3 

53.81 

.96 

16.6 

9.7 

29.79 

M 

52.6 

9.6 

Dec.    4.6 

45.28 

.93 

8.8    0.7 

50.65 

.91 

57.1    9.6 

54.05 

.99 

19.4 

9.9 

30.04 

.83 

55.3 

9.6 

14.5 

45.49 

.19 

8.1     0.7 

50.84 

.17 

59.6    9.6 

54.26 

.18 

22.4 

3.0 

30.25 

.19 

58.2 

3.0 

24.5 
34.5 

45.66 

.16 

7.5    0.6 

50.99 

.13 

62.2    9.6 

54.41 

.13 

25.4 

3.1 

30.43 

.15 

61J2 

3.0 

45.79  +.10 

6.9  -0.5 

51.09 +.08 

64.7  -9.4 

54.52 +.08 

28.5 -3.0 1 

30.55 +  io|  64.1-9.9'! 
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APPABENT  PTiAOER  POR  THP,  TTPPF.Tl  TRANSIT  AT  WASHINGTON. 

TtXt^H 

6  Geminonim. 

> 

•  Piazzi  vii.  67 

• 

a  Geminorum 
(Castor.) 

■ 

a  Canis  Minoris. 
(Procyan.) 

8oIiir 
Bate. 

1 

Bight 
ABcension. 

Deolfnatioii 
North, 

Right 
AfloenHion. 

• 

Deolinatloii 
North. 

Bight 
ABoension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

h     m 

7  12 

+22 

12 

h     m 

7  18 

+68  42 

h     m 

7  26 

+32 

1 

9 

h     m 

7  32 

+5  32 

(Dec.  30.5) 

8 

52.44  +.18 

22.0  -0.3 

8 

15.71  +.34 

42.7  +«.3 

8 
51.01  +.90 

16.8  -H>.9 

8 

56.98  +.17 

13.0  -1.4 

Jan.    9.5 

52.59 

.19 

22.4 

0.1 

15.99 

.» 

45.1 

9.5 

51.18 

.15 

17.2 

0.4 

57.13 

.19 

11.7     1.3 

19.5 

52.68 

.07 

22.3 

-fl.i 

16.14  +.09 

47.6 

9.5 

51.30 

.09 

17.7 

0.6 

57.23 

.07 

10.5     1.1 

29.5 

52.72  +.0] 

22.4  +0.1 

16.17  - 

-.04 

50.1 

9.5 

51.36  +.03 

18.3 

0.7 

57.28  +.09 

9.4    0.9 

Feb.    8.4 

52.71- 

-.04 

22.5 

0.9 

16.06 

.16 

52.5 

9.3 

51.36- 

-.03 

19.0 

0.7 

57.28- 

-.09 

8.6    0.7 

18.4 

52.65 

.08 

22.8 

0.9 

15.85 

.97 

54.6 

9.1 

51.31 

.08 

19.8 

0.7 

57.24 

.07 

8.0    0.6 

28.4 

52.54 

.IS 

23.0 

0.3 

15.53 

.36 

56.6 

1.7 

51.21 

.19 

20.5 

0.7 

57.15 

.10 

7.5    0.4 

Mar.  10.3 

52.41 

.15 

23.3 

0.3 

15.12 

.43 

58.1 

1.3 

51.07 

.16 

21.1 

0.6 

57.03 

.13 

7.2    0.9 

20.3 

52.25 

.17 

23.6 

0.9 

14.66 

.48 

59.2 

0.9 

50.90 

.18 

21.7 

0.5 

56.88 

.15 

7.0  -0.1 

30.3 

52.08 

.17 

23.8 

0.9 

14.17 

.50 

59.9  +0.4 

50.72 

.19 

22.1 

0.3 

56.73 

.16 

7.0    0.0 

Apr.    9.3 

51.91 

.17 

23.9 

0.1 

13.67 

.50 

60.1 

-0.1 

50.53 

.19 

22.3  +0.9 

56.56 

.16 

7.0  +0.1 

19.2 

51.74 

.15 

24.0 

+0.1 

13.18 

.47 

59.7 

0.6 

50.35 

.17 

22.4 

0.0 

56.41 

.15 

7.2    0.9 

29.2 

51.60 

.13 

24.1 

0.0 

12.73 

.49 

58.9 

1.0 

50.18 

.15 

22.3  -0.9 

56.27 

.13 

7.5    0.3 

May    9.2 

51.49 

.10 

24.0 

0.0 

12.34 

.36 

57.7 

1.4 

50.04 

.19 

22.1 

0.3 

56.15 

.10 

7.9    0.4 

19.1 

51.40 

.06 

24.0 

-0.1 

12.02 

.98 

56.1 

1.8 

49.94 

.09 

21.7 

0.4 

56.06 

.08 

8.3    0.5 

29.1 

1 

51.36- 

-.03 

23.9 

0.1 

11.79 

.18 

54.1 

9.1 

49.87  - 

-.05 

21.3 

0.5 

56.00 

.04 

8.9    0.6 

June    8.1 

51.35  +.01 

23.7 

0.1 

11.65- 

-.09 

51.9 

9.3 

49.85 

.00 

20.7 

0.6 

55.97- 

-.01 

9.4    0.0 

18.1 

51.38 

.06 

23.6 

0.1 

11.61  +.01 

49.4 

9.5 

49.87  +.04 

20.0 

0.7 

55.98  +.03 

10.1     0.7 

28.0 

51.45 

.09 

23.4 

0.9 

11.68 

.11 

46.8 

9.6 

49.93 

.08 

19.2 

0.8 

56.03 

.06 

10.8    0.7 

July    8.0 

51.57 

.13 

23.3 

0.9 

11.84 

.91 

44.2 

9.6 

50.03 

.19 

18.4 

0.8 

56.10 

.09 

11.5     0.7 

18.0 

51.71 

.16 

23.1 

0.9 

12.10 

.31 

41.5 

9.6 

50.16 

.16 

17.6 

0.8 

56.21 

.19 

12.2    0.7 

28.0 

61.89 

.10 

22.9 

0.9 

12.45 

.39 

38.9 

9.6 

50.34 

.19 

16.8 

0.8 

56.35 

.15 

12.9    0.6 

Aug.   6.9 

52.09 

.ss 

22.6 

0.3 

12.88 

.47 

36.5 

9.4 

50.55 

.93 

15.9 

0.9 

56.52 

.18 

13.5    0.5 

16.9 

52.33 

.94 

22.3 

0.3 

13.39 

.54 

34.1 

9.3 

50.79 

.95 

15.1 

0.9 

56.72 

.91 

13.9    0.4 

26.9 

52.58 

.37 

22.0 

0.4 

13.96 

.61 

32.0 

9.0 

51.06 

.98 

14.2 

0.9 

56.93 

.93 

14.2  +0.9 

Sept.  5.9 

52.86 

.99 

21.6 

0.4 

14.60 

.66 

30.0 

1.8 

51.34 

.30 

13.3 

0.9 

57.17 

.95 

14.3    0.0 

15.8 

53.16 

.30 

21.1 

0.5 

15.28 

.71 

28.4 

1.6 

51.66 

.39 

12.4 

0.9 

57.43 

.97 

14.2  -0.9 

25.8 

53.47 

.39 

20.5 

0.6 

16.01 

.74 

27.1 

1.9 

51.98 

.34 

11.5 

0.9 

57.71 

.98 

13.9    0.5 

Oct.     5.8 

53.79 

.33 

19.8 

0.7 

16.76 

.76 

26.0 

0.8 

52.33 

.35 

10.6 

0.9 

58.00 

.30 

13.3    0.7 

15.7 

54.12 

.33 

19.1 

0.8 

17.53 

.78 

25.4 

0.5 

52.69 

.36 

9.7 

0.8 

58.30 

.31 

12.5    1.0 

25.7 

54.45 

.33 

18.3 

0.8 

18.31 

.78 

25.1  -0.1 

53.05 

.36 

8.9 

0.8 

58.61 

.31 

11.4     1.9 

Nov.    4.7 

54.79 

.33 

17.4 

0.8 

19.08 

.76 

25.3  +0.4 

53.41 

.36 

8.2 

0.7 

59.93 

.31 

lO.l      1.4 

14.7 

55.11 

.39 

16.6 

0.8 

19.82 

.79 

25.8 

0.8 

53.78 

.36 

7.6 

0.6 

59.23 

.30 

87    1.5 

24.6 

55.42 

.30 

15.8 

0.7 

20.51 

.67 

26.8 

1.9 

54.12 

.34 

7.1 

0.4 

59.53 

.99 

7.1     1.6 

Dec.    4.6 

55.71 

.97 

15.1 

0.6 

21.15 

.60 

28.2 

1.5 

54.45 

.31 

6.7- 

-0.9 

59.81 

.96 

5.5    1.6 

14.6 

55.97 

.94 

14.5 

0.5 

21.71 

.61 

29.9 

1.9 

54.74 

.97 

6.6 

0.0 

60.06 

.93 

3.9    1.6 

24.6 

56.19 

.90 

14.1 

0.4 

22.17 

.41 

31.9 

9.1 

54.99 

.93 

6.6  +0.1 

60.27 

.90 

2.4    1.5 

34.5 

56.36  +.15 

13.8  -0.9 

22.52  +.99 

34.2  +9.4 

55.20  +  18 

6.9  +0.3 

60.45  +.15 

0.9  -1.4 
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APPARENT  PLACES  FOE  THE  UPPEE  TEANSIT  AT  WASHINGTON. 

jd  Geminorum 
(Pollux.) 

1 

^  Geminorum. 

•3Ur8iBMajori8(H.) 

15 

Argus  (t) 

Mean 
Solar 
Date. 

X 

1 

1 

Biffht 
Ascension. 

Declination 
North. 

Right 
Ascenfiion. 

Deelinatioii 
North. 

Right 
Ascenaion. 

Declination 
North. 

Right 
AjBO^aion. 

DedinatiflD 
South. 

h       TQ 

7  37 

+28 

18 

h     m 

7  46 

+27 

1 
4 

h 

8 

m 

0 

+68  49 

h 
8 

m 

2 

-23  57 

(Dec.  30.5) 

8 

53.30  +.ao 

70.9  -0.1 

8 

4.13  +.91 

48.6  -0.9 

8 

44.50  +.44 

46.0  +9.0 

8 

22.79  +.18 

6.5  -9.9 

Jan.    9.5 

53.48 

.15 

70.9  +0.1 

4.32 

.16 

48.5  +0.1 

44.89 

.39 

46.2    9.3 

22.95 

.13 

9.4     9.9 

19.5 

53.61 

.10 

71.2 

0.3 

4.45 

.10 

48.7 

0.9 

45.15 

.90 

50.6    9.5 

23.06 

.08 

12.2    9.8 

99.5 

53.67  +.04 

71.5 

0.4 

4.53  +.05 

49.0 

0.4 

45.29  +.07 

53.1     9.5 

23.11  +.03 

14.9     9.6 

Feb.    8.4 

53.68- 

-.OS 

72.0 

0.5 

4.55- 

-.01 

49.4 

0.5 

45.29- 

-.06 

55.6    9.5 

23.11- 

-.09 

17.4     9.3 

18.4 

53.64 

.07 

72.6 

0.6 

4.52 

.06 

49.9 

0.5 

45.17 

.18 

58.1    S.4 

23.06 

.07 

19.5    9.0 

28.4 

53.55 

.11 

73.2 

0.6 

4.44 

.10 

50.5 

0.6 

44.93 

.99 

60.3    9.1 

22.97 

.11 

21.4    1.7 

Afar.  10.3 

53.42 

.15 

73.8 

0.5 

4.32 

.14 

51.0 

0.5 

44.59 

.38 

62.3    1.8 

22.84 

.14 

22.9    1.3 

20.3 

53.26 

.17 

74.3 

0.5 

4.17 

.16 

51.6 

0.5 

44.16 

.44 

63.9    1.4 

22.68 

.17 

24.1    1.0 

30.3 

53.09 

.18 

74.7 

0.4 

4.00 

.17 

52.0 

0.4 

43.72 

.48 

65.0    0.9 

22.51 

.18 

24.8    0.6 

Apr.    9.3 

52.91 

.18 

75.0 

0.9 

3.82 

.17 

52.3 

0.3 

43.23 

.50 

65.7  +0.4 

22.32 

.18 

25.3-0.9 

19.2 

52.74 

.17 

75.2 

+0.1 

3.65 

.16 

52.6  +0.1 

.  42.73 

.49 

65.9    0.0 

22.14 

.18 

25.3  -hO.i 

29.2 

52.58 

.15 

75.2 

0.0 

3.49 

.15 

52.6 

0.0 

42.24 

.46 

65.6  -0.5 

21.96 

.17 

25.0    0  5 

May    9.2 

52.44 

.19 

75.1 

-0.1 

3.36 

.19 

52.6 -0.1 1 

41.80 

.41 

64.8    1.0 

21.61 

.15 

24.4    0.8 ; 

19.2 

52.34 

.09 

74.9 

0.3 

3.25 

.09 

52.5 

0.9 

41.42 

.35 

63.6    1.4 

21.67 

.19 

23.4    1.1 

29.1 

52.27 

.06 

74.6 

0.4 

3.18 

.05 

52.3 

0.3 

41.11 

.97 

62.0    1.8 

21.56 

.09 

22.2    1.4 

June   8.1 

52.24- 

-.01 

74.2 

0.4 

3.15- 

-.09 

51.9 

0.4 

40.88 

.19 

60.0    9.1 

21.48 

.06 

20.7    1.6; 

18.1 

52.24  +.03 

73.7 

0.5 

3.15  +.09 

51.5 

0.4 

40.74  - 

-.09 

57.6    9.4 

21.44  - 

-.03 

18.9    1.8  { 

28.0 

52.29 

.07 

73.2 

0.6 

3.19 

.06 

51.1 

0.5 

40.69 

.00 

55.3    9.6 

21.43  +.01 

17.0     9.0: 

July    8.0 

52.38 

.11 

72.6 

0.6 

3.27 

.10 

50.6 

0.5 

40.74  +.10 

52.6    9.7 

21.45 

.04 

14.9     9.1 

18.0 

52.50 

.14 

72.0 

0.6 

3.39 

.18 

50.0 

0.6 

40.66 

.19 

49.6    9.8 

21.51 

.07 

12.8    S.1 

28.0 

52.66 

.17 

71.4 

0.7 

3.53 

.16 

49.4 

0.6 

41.12 

.98 

47.0     9.6 

21.60 

.11 

10.7    S.1 

Aug.   6.9 

52.85 

.90 

70.7 

0.7 

3.72 

.90 

48.7 

0.7 

41.44 

.37 

44.3     9.8 

21.73 

.14 

8.7    8.0 

16.9 

53.07 

.S3 

69.9 

0.8 

3.93 

.39 

48.0 

0.7 

41.85 

.45 

41.5     9.7 

21.86 

.17 

6.8     1.8 

26.9 

53.32 

.96 

69.1 

0.8 

4.17 

.95 

47.2 

0.8 

42.33 

.59 

39.0    9.5 

22.07 

M 

5.2    1.5 

Sept.  5.9 

53.59 

.96 

68.3 

0.6 

4.43 

.97 

46.4 

0.9 

42.89 

.58 

36.5    9.3 

22.29 

J23 

3.9     1.1 

15.8 

53.88 

.30 

67.4 

0.9 

4.71 

.30 

45.5 

0.9 

43.50 

.64 

34.3    9.1 

22.53 

.96 

2.9    0.7 1 

25.8 

54.20 

.39 

66.5 

0.9 

5.02 

.31 

44.6 

1.0 

44.17 

.69 

32.4    1.8 

22.60 

.98 

2.4  40.3' 

Oct.    5.8 

54.52 

.33 

65.6 

0.9 

5.34 

.33 

43.6 

1.0 

44.86 

.73 

30.7    1.5 

23.09 

.30 

2.3  -0.9 

15.7 

54.86 

.35 

64.6 

1.0 

5.68 

.34 

42.6 

1.0 

45.63 

.76 

29.5    1.1 

23.40 

.31 

2.7    0.7 

25.7 

55.22 

.35 

63.7 

0.9 

6.03 

.35 

41.5 

1.0 

46.40 

.78 

26.5    0.7 

23.72 

.39 

3.7    1.9 

Nov.   4.7 

55.57 

.35 

62.8 

0.9 

6.38 

.35 

40.5 

1.0 

47.17 

.78 

26.0  -0.3 

24.04 

.39 

5.1     l^ 

14.7 

55.92 

.34 

62.0 

0.8 

6.73 

.35 

39.6 

0.9 

47.95 

.76 

26.0  +0.1 

24.37 

.39 

7.0    9.1 

24.6 

56.26 

.33 

61.2 

0.7 

7.07 

.33 

38.8 

0.8 

48.69 

.73 

28.3    0.6 

24.68 

.30 

9.2    S.4 

Dec.    4.6 

56.56 

.31 

60.6 

0.5 

7.39 

.31 

38.0 

0.6 

49.39 

.67 

29.2    1.0 

24.97 

J» 

11.7    9.7 

14.6 

56.87 

.97 

60.2 

0.3 

7.69 

.96 

37.5 

0.5 

50.03 

.60 

30.4    1.4 

25.24 

.95 

14.5    9.9 

24.6 

57.12 

.93 

59.9  -OiS 

7.95 

.94 

37.1 

0.3 

50.56 

.50 

32.0    1.8 

25.47 

J21 

17.4     3.0 

34.5 

57.33  +.18 

59.9 

0.0 

8.16  +.19 

36.9 

-0.1 

51.03  +.39 

34.0  49.1 

25.65  +.16 

20.4  -9.9 
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APPABBNT  PLACES  FOB  THE  UPPER  TEANSIT  AT  WASHINGTON. 

ft 

e 

Hydre. 

<  Urso  Majoria 

1. 

*o*  Vnm  Majoria. 

K 

Cancri. 

Mean 
8<dar 
Bate. 

. 

, 

Bight 
ABoenslon. 

DeoUsatlon 
North. 

Bight 
ABcension. 

Dflolinfttioii 
North. 

Bight 
ABcension. 

DecUiiatiiRi 
North. 

Bight 
Aaoenrion. 

North. 

h     m 

8  40 

o         / 

+6  51 

h     m 

8  50 

+48  90 

h     xn 

8  59 

+67  87 

h 
9 

m 

1 

O            / 

+11    9 

(Dee.  30^) 

s 
20.79 -fJU 

56.1  -1.5 

8 

53.76  K34 

61.7  +OUI 

42.95  +.54 

29a  +1.4 

8 

10.12  +J» 

98A  -1.4 

Jan.    9.5 

21.00 

.19 

54.6    1.4 

54.07 

JUb 

62.5 

1.0 

43.44 

.44 

30.8 

1.9 

10.35 

ja 

27.1    iJi 

19.5 

21.17 

.14 

53.3    IJi 

54.31 

.91 

63.7 

1.3 

43.83 

.33 

32.8 

%st 

10.54 

.17 

26.0    1.0 

29.5 

21.29 

.00 

52.2    1.0 

54.49 

.14 

65.1 

1.5 

44.10 

M 

35.1 

9.4 

10.68 

.11 

25.1    0.8 

Feb.    8.5 

21.35  +.04 

51.3    0.8 

54.59  +.06 

66.7 

1.7 

44.24  +.09 

37.6 

2J& 

10.77 

.06 

24.5    0.5 

18.4 

21.37- 

-.01 

50.7    0.5 

54.62- 

-.01 

68.4 

1.7 

44.27- 

-.03 

40.2 

9.6 

10.81  +.01 

24.1    0.3 

28.4 

21.34 

.05 

50.2    0.4 

54.58 

.07 

70.2 

1.7 

44.18 

.15 

42.7 

9.4 

10.80- 

-.03 

23.9  -0.1 

Mar.  10.4 

21.27 

.09 

50.0  H).9 

54.47 

.13 

71.8 

1.6 

43.98 

.95 

45.0 

9.9 

10.75 

.07 

23.8    0.0 

20.4 

21.17 

.11 

49.8    0.0 

54.32 

.18 

73.4 

1.5 

43.68 

.33 

47.2 

1.9 

10.66 

.10 

23.9  -K).i 

30.3 

2  J  .04 

.13 

49.9  +0.1 

54.12 

Jtt 

74.7 

1.9 

43.32 

.40 

48.9 

1.6 

10.55 

.19 

24.1    OJt 

Apr.    9.3 

20.90 

.14 

50.0    0J3 

53.90 

.93 

75.8 

0.9 

42.90 

.44 

50.3 

\Jt 

10.42 

.14 

24.4    0.3 

19.3 

20.76 

.14 

50.3    0.3 

53.66 

.94 

76.6 

0.6 

42.45 

.46 

51.2 

0.7 

10.28 

.14 

24.7    0.4 

29.3 

20.62 

.14 

50.6    0.3 

53.43 

.93 

77.0  -H).3 

41.98 

.46 

51.7  +0.9 

10.14 

.14 

25.1    0.4 

May    9.2 

20.49 

.19 

51.0     0.4 

53.20 

Jil 

77.1  -0.1 

41.54 

.44 

51.6  -0.3 

10.01 

.19 

25.5    0.^ 

19.2 

20.37 

.10 

51.4    0.5 

53.00 

J9 

76.9 

0.4 

41.12 

.40 

51.1 

0.8 

9.89 

.11 

25.9    0.4 

29.2 

20.28 

.08 

51.9    0.5 

52.83 

.16 

76.3 

0.7 

40.74 

.35 

50.0 

1.9 

9.79 

.09 

26.3    0.4 

June   8.1 

20.22 

.05 

52.4    0.5 

52.69 

.19 

75.4 

1.0 

40.43 

J» 

48.6 

1.6 

9.72 

.06 

26.7    0.4 

18.1 

20.18- 

-.09 

52.9    0.5 

52.60 

.07 

74.2 

1.3 

40.18 

.91 

46.8 

9.0 

9.67 

.04 

27.0    0.3 

28.1 

20.17 

.00 

53.4    0.5 

52.55- 

-.03 

72.8 

IJS 

40.01 

.13 

44.6 

9.3 

9.65- 

-.01 

27.3    0.3 

July    8.1 

20.19  +.03 

53.9    0.5 

52.54  +.09 

71.1 

1.7 

39.91- 

-.06 

42.2 

9.6 

9.65  +.09 

27.6    OS 

18.0 

20.24 

.06 

54.4    0.5 

52.59 

.07 

69.3 

1.9 

39.90  +.03 

39.5 

9.8 

9.68 

•05 

27.8    0.9 

28.0 

20.32 

.09 

54.8    0.4 

52.67 

.11 

67.3 

9.0 

39.97 

.11 

36.6 

9.9 

9.75 

.08 

27.9  +0.1 

Aug.   7.0 

20.43 

.19 

55.2    0.3 

52.81 

.15 

65.3 

9.1 

40.13 

JM 

33.7 

3.0 

9.84 

.10 

28.0    0.0 

17.0 

20.56 

.15 

55.4  +0.1 

52.98 

.90 

63.1 

9.9 

40.36 

sn 

30.7 

3.0 

9.95 

•13 

27.9  -0.1 

26.9 

20.72 

.18 

55.4    0.0 

53.20 

.94 

60.9 

9.9 

40.68 

.35 

27.7 

3.0 

10.10 

.16 

27.7    0.3 

Sept.  5.9 

20.91 

J20 

56.3  H>.9 

53.46 

.98 

58.7 

9.9 

41.07 

.49 

24.8 

9.9 

10.27 

•19 

27.3    0.5 

16.9 

21.13 

.93 

55.0    0.4 

53.75 

.39 

56.5 

9.9 

41.53 

.49 

21.9 

9.7 

10.48 

SBk 

26.7    0.7 

25.8 

21.37 

.95 

54.5    0.7 

54.09 

.35 

54.4 

9.1 

42.05 

.56 

19.3 

9.5 

10.71 

.94 

25.9    0.9 

Oct.     5.8 

21.63 

JUS 

53.7    0.9 

54.46 

.38 

52.4 

9.0 

42.^ 

.61 

16.9 

9.3 

10.96 

sn 

24.9    1.1 

15.8 

21.92 

.90 

58.7    1.1 

54.86 

.41 

50.5 

1.8 

43.28 

.66 

14.7 

S.0 

11J24 

•90 

23.7    1.3 

25.8 

22.22 

.31 

51.4    1.3 

55.28 

.44 

48.8 

1.6 

43.96 

.70 

12.9 

1.6 

11.54 

.31 

22.4    1.4 

Not.    4.7 

22.54 

.39 

50.0    1.5 

55.73 

.45 

47.3 

1.3 

44.67 

.73 

11.5 

1.9 

11.66 

.39 

20.8    1.0 

14.7 

22.86 

.3^ 

48.4    1.7 

56.18 

.46 

46.2 

1.0 

45.41 

.74 

10.5 

0.6 

12.19 

.33 

19.2    1.7 

34.7 

23.19 

.39 

46.7    1.7 

56.64 

.45 

45.3 

0.7 

46.14 

.73 

10.0  -0.3 

12.52 

.33 

17.4    1.7 

Dec.    4.7 

23.60 

.31 

44.9    1.8 

57.09 

.44 

44.7  -0.3 

46.86 

.70 

10.0  +0.9 

12.85 

.39 

15.7    1.7 

14.6 

23.80 

.99 

43.1     1.7 

57.51 

.41 

44.6 

0.0 

47.54 

.65 

10.4 

0.7 

13.16 

.30 

14.1    1.6 

24.6 

24.07 

.95 

41.5    1.6 

57.91 

.37 

44.8  +0.4 

48.16 

.58 

11.4 

\Jk 

13.45 

jn 

12.5    1.5 

34.6 

24.31  +.91 

39.9  -1.5 

58.25  +.39 

45.5  -K).8 

48.70  +.60 

12.8  +1.6 1 

13.71  +.93 

11.0-1.4 

19 
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APPAEENT  PLACES  TOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

( Argus. 

•1  Draconie  (H.) 

a 

;  Hydrs.    . 

*d  Ursae  Bf  ajorU. 

Mean 
Solar 
Date. 

•     1 

^ 

lUglit 
Aacenatoii. 

DeollnatioD 
South. 

Blgbt 
A80«^on. 

Decliiiatio& 
North. 

Bight 
Aacenaion. 

DecUxkaticn 
South. 

Bight 
Asoenakm. 

DecliBatioD 
North. 

h     m 

9  13 

0           / 

-58  45 

9  19 

o 

+81 

51 

h     m 

9  21 

O           / 

-8    7 

h     m 

9  23 

t 

+70  21 

(Dec.  30.6) 

8 

51.14  +.39 

34.5  -3.5 

0 

44.86+1.35 

35.9  +1.7 

8 

37.13  +JW 

47.8  -9.4 

a 
44.93  +.09 

«        1 
41.0  +1 J ; 

Jan.    9.6 

51.43    .S& 

38.2    3.8 

46.09  1 11 

37.9 

9.9 

37.37 

.99 

50.2    9.3 

45.52    .54 

42.5 

1.8 

19.6 

51,63    .17 

42.0    3.9 

47.08    JM 

40.3 

9.6 

37.56 

.17 

52.4    9.1 

46.00    .49 

44J> 

9.1  i 

29.5 

51.76 +.08 

45.9    3.9 

47.77    .54 

43.0 

9.8 

37.71 

.19 

54.4    1.9 

46.36    .99 

46.8 

9.4  ' 

1 

Feb.    8.5 

51.80    .00 

49.8    3.8 

48.15+  .93 

45.9 

3.0 

37.81 

.07 

56.3    1.7 

46.58    .15 

49.4 

9.6 

18.5 

51.76  -.08 

53.4    3.6 

48.22-  .00 

48.9 

3.0 

37.86  +.09 

57.9    1.5 

46.66  +.01 

52.0 

9.7  1 

28.4 

51.64    .15 

56.9    3.3 

47.98    .3fl 

51.9 

9.0 

37.86- 

-.09 

59.3    1.9 

46.61  -.11 

54.7 

9.6 

Mar.  10.4 

51.46    .91 

60.1    3.0 

47.45    .67 

54.6 

9.6 

37.82 

.06 

60.4    1.0 

46.44    J33 

57.3 

9J> 

20.4 

51.22    .96 

62.9    9  6 

46.66    .90 

57.1 

9.3 

37.75 

.09 

61.3    0.7 

46.15    .34 

59.6 

9.9' 

30.4 

50.94    .30 

65.2    9.9 

45.66  1.10 

59.2 

1.0 

37.64 

.11 

61.9    0.5 

45.77    .49 

61.6 

1.9 

Apr.    9.3 

50.62    .33 

67.2    1.7 

44.48  1.94 

60.8 

1.4 

37.52 

.13 

62.3  -0.9 

45.31    .48 

63.3 

1.4 

19.3 

50.27    .35 

68.6    1.9 

43.19  1.33 

61.9 

0.8 

37.39 

.13 

62.4    0.0 

44.81    .51 

64.5 

1.0 

29.3 

49.92    .38 

69.5    0.7 

41.83  1.37 

62.5  +0.3 

37.25 

.13 

62.3  +0.9 

44.29    .53 

65.2 +0.5  1 

May    9.3 

49.56    .35 

70.0  -0.9 

40.47  1.35 

62.5 

-0.3 

37.12 

.13 

62.1    0.4 

43.77    .59 

66.4 

OJH 

19.2 

49.22    .34 

69.9  +0.3 

39.15  1.98 

61.9 

0.9 

37.00 

.19 

61.6    0.5 

43.26    .49 

65.1 

-0.5; 

29.2 

48.89    .39 

69.3    0.8 

37.92  1.17 

60.8 

1.4 

36.89 

.10 

61.0    0.7 

42.80    .44 

64.3 

1 

1.0  1 

Jane   8.2 

48.59    .99 

68.2    1.3 

36.82  1.03 

59.2 

1.9 

36.80 

.08 

60.2    0.9 

42.39    .38 

63.1 

1.5  1 

18.1 

48.32    .95 

66.6    1.8 

35.87    .85 

57.1 

9.3 

36.73 

•06 

59.2    1.0 

42.04    .31 

61.4 

1.9  1 

28.1 

46.10    .90 

64.7    9.1 

35.12    .66 

54.6 

9.7 

36.69 

.03 

58.2    1.1 

41.78    .99 

59.2 

9.3 

July    8.1 

47.92    .15 

62.4    9.5 

34.57    .44 

51.8 

3.0 

36.67- 

-.01 

57.1     1.1 

41.59    .14 

56.8 

9.6 

18.1 

47.80    .09 

59.8    9.7 

34.24  -.sa 

48.7 

3.9 

36.67  +.09 

56.0    1.1 

41.50  -v05 

54.1 

9.8 

28.0 

47.73  -.03 

57.0    9.9 

34.13  +.01 

45.4 

3.4 

36.70 

.04 

54.9    1.] 

41.50 +.04 

51.2 

3.0' 

Aug.   7.0 

47.73  +.03 

54.0    9.9 

34.26    .94 

42.0 

3.5 

36.76 

.07 

53.8    1.0 

41.59    .1^ 

48.1 

3.1, 

17.0 

47.79    .09 

51.1     9.0 

34.62    .47 

38.5 

3.5 

36.85 

.10 

52.8    0.9 

41.77    Jd^ 

45.0 

3.9, 

27.0 

47.92^   .16 

48.3    9.8 

35.20    .69 

35.0 

3.4 

36.97 

•13 

52.0    0.7 

42.04    .39 

41.8 

3JJ, 

Sept.  5.9 

48.12    .93 

45.6    9.5 

35.99    .90 

31.6 

3.3 

37.11 

.16 

51.3    0.5 

42.40    .40 

38.6 

3.1 

15.9 

48.38    .99 

43.3    9.9 

37.00  1.10 

28.3 

3.9 

37.29 

.19 

51.0  +0.9 

42.85    .49 

35.5 

3.0 

25.9 

48.71    .36 

41.3    1.7 

38.19  1.98 

25.3 

9.9 

37.50 

.99 

50.9  -0.1 

43.38    ^ 

32.6 

9.8 

Oct.     5.8 

49.09    .41 

39.9  *  1.9 

39.55  1.44 

22.5 

9.6 

37.73 

.95 

51.2    0.4 

43.98    .64 

29.8 

9.6 

15.8 

49.52    .45 

^.0  +0.6 

41.07  1.58 

20.1 

9.9 

38.00 

.98 

51.8    0.8 

44.65    .70 

27.4 

9.3 

25.8 

49.99    .49 

38.7    0.0 

4^.71  1.69 

18.1 

1.8 

38.28 

.30 

52.7    1.1 

45.37    .75 

25.3 

1.9 

Not.   4.8 

50.49    .50 

39.1  -0.7 

44  44  1.77 

16.6 

1.3 

38.59 

.31 

54.1     1.5 

46.14    .79 

23.5 

1.5 

14.7 

51  .Oa   .51 

40.1    1.3 

46.23  1.80 

15.5 

0.8 

38.91 

.33 

55.7    1.8 

46.95    .81 

22.2 

1.1! 

24.7 

51.50    .50 

41.7    9.0 

48.04  1.79 

15.0  -0.9 

39.24 

.33 

57.6    S.0 

47.76    .81 

21.4 

-0.6 

Dec.    4.7 

51.99    .47 

44.0    9.5 

49.80  1.73 

15.1  +<>.4 

39.56 

.39 

59.8    9.9 

48.57    .79 

21.1 

0.0 

14.7 

52.44    .49 

46.7    3.0 

51.49  l.eQ 

15.7 

0.9 

39.88 

.30 

62.0    9.3 

49.34    .75 

21.3+0.5  1 

24.6 

52.83    .37 

49.9    3.4 

53.04  1.46 

16.9 

1.4 

40.17 

.98 

64.4    9.4 

50.07    .69 

22.1 

1.0  1 

34.6 

( 

53.16  +.99 

53.5  -3.6 

54.4041.96 

18.6  +9.0 

40.43  +.94 

66.8  -«,3 

50.71  +.60 

23.4+1.5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

"Mean 
Solar 
Bate. 

« 

6  Urss  Majorifl 

1. 

e 

LeoniB.   . 

/* 

Leonifl. 

a  Leonis. 
{RegiUtLS.) 

Bight 
Asomnkm. 

DecHsatloD 
JTortiL 

Bight 

DeeUnattoo 
North, 

Bight 
Aacension. 

DeeUnatian 
North, 

Bight 
ABflftiuuon. 

Declination 
North. 

h     m 

9  24 

+52 

13 

h     m 

9  38 

+24 

19 

h     m 

9  45 

+26  34 

h     xn 

10     1 

+12  33 

(Dec.  30.6) 

8 

44.19 +.3S 

45.3  +0.5 

8 

57.39  +.30 

60'.'5  - 

-1.0 

8 

51.24  +.31 

43.4 

-0.9 

8 

54.07 +J» 

42.2  -1.6 

:  Jan.     9.6 

44.56 

.34 

46.0 

0.9 

57.67 

•96 

59.7 

0.6 

51.53 

.97 

42.7 

0.5 

54.35    .96 

40.7 .  1.4 

19.6 

44.86 

.97 

47.2 

1.3 

57.91 

.99 

59.2  -^.Z 

51.78 

.93 

42.3  -0.9 

54.60    .99 

39.5    1.1 

29.5 

45.10 

.19 

48.6 

1.6 

58.10 

.16 

59.0 

0.0 

51.98 

.17 

42.2  +0.1 

54.80    .17 

38.5    0.8 

F©b.    8.6 

45.25 

.11 

50.3 

1.8 

58.24 

.11 

59.1 

0.0 

52.13 

.19 

42.4 

0.3 

54.95    .19 

37.8    0.6 

ia5 

45.32  -f  .03 

52.2 

1.9 

58.32  +.05 

59.4  +0.4 

52.22 

.06 

42.8 

0.6 

55.05    .07 

37.4    0.3 

28.4 

45.32- 

-.04 

54.2 

9.0 

58.35 

.00 

60.0 

0.6 

52.26  +.01 

43.5 

0.7 

55.10  +.03 

37.2  -0.1 

Afar.  10.4 

45.25 

.10 

56.2 

1.9 

58.33- 

-.04 

60.6 

0.7 

52.24- 

-.04 

44.3 

0.9 

55.10  -.01 

37.2  +0.1 

20.4 

45.12 

.16 

58.0 

1.8 

58.27 

.06 

61.4 

0.8 

52.19 

.07 

45.2 

0.9 

55.06    .05 

37.4    0.3 

dO.4 

44.93 

J2l 

59.7 

1.6 

58.17 

.11 

62.2 

0.8 

52.09 

.11 

46.2 

0.9 

55.00    .06 

37,7    0.4 

Apr.    9.3 

44.71 

.94 

61.2 

1.3 

58.05 

.13 

63.1 

0^ 

51.98 

.13 

47.1 

0.9 

54.90    .10 

38.2    0.5 

19.3 

44.46 

.95 

62.3 

0.9 

57.92 

.14 

63.8 

0.7 

51.84 

.14 

48.0 

0.8 

54.79    .19 

38.7    0.5 

29.3 

44.21 

.96 

63.1 

0.6 

57.77 

.14 

64.5 

0.6 

51.69 

.15 

48.7 

0.7 

54.67    ^19 

39.2    0.5 

May    9.3 

43.95 

.95 

63.5  +0.9 

57.63 

.14 

65.1 

0.5 

51.55 

.14 

49.3 

0.5 

54.54    .19 

39.8    0.5 

19.2 

43.72 

.93 

63.5  H>.9 

57.50 

.13 

65.5 

0.4 

51.41 

.13 

49.8 

0.4 

54.42    .19 

40.3    0.5 

29.2 

43.50 

.90 

63.1 

0.6 

57.38 

.11 

65.8+0.9 

51.28 

.19 

50.0  +0.9 

54.31    •lO 

40.8    0.4 

June  8.2 

43.32 

.17 

62.3 

0.9 

57.28 

.09 

65.9 

0.0 

51.18 

.10 

50.1 

0.0 

54.22    .09 

41.2    0.4 

18.1 

43.17 

.13 

61.2 

1.3 

57.20 

.07 

65.9  -0,1 

51.09 

.07 

50.1  • 

-0.9 

54.14    .07 

41.5    0.3 

28.1 

43.06 

.08 

59.8 

1.6 

57.15 

.04 

65.7 

0.3 

51.03 

.05 

49.8 

0.3 

54.08    .05 

41.8    QJi 

July    8.1 

43.00- 

-.04 

58.1 

1.6 

57.12  - 

-.01 

65.3 

0.4 

51.00- 

-.09 

49.4 

0.5 

54.04  -.03 

42.0  +0.1 

18.1 

42.99  +.01 

56.1 

9.0 

57.12  +.01 

64.8 

0.6 

50.99  +.01 

48.7 

0.7 

54.02    .00 

42.1    0.0 

28.0 

43.02 

.06 

54.0 

9.9 

57.15 

.04 

64.2 

0.7 

51.01 

.03 

48.0 

0.8 

54.03  +.09 

42.1  -0.1 

Aug.   7-0 
17.0 

43.10 

.10 

51.7 

9.4 

57.21 

.07 

63.4 

0.9 

51.06 

.06 

47.1 

1.0 

54.06    .04 

42.0    OJa 

43.23 

.15 

49.2 

9.5 

57.29 

.10 

62.4 

1.0 

51.14 

.09 

46.0 

1.9 

54.12    .07 

41.7    OJJ 

27.0 

43.40 

.90 

46.7 

9.6 

57.41 

.13 

61.3 

1J3 

51.25 

.13 

44.7 

1.3 

54.20    .10 

41.3    0.5 

Sept.  5.9 

43.62 

.94 

44.1 

9.6 

57.56 

.16 

60.1 

1.3 

51.39 

.16 

43.3 

1.5 

54.32    .13 

40.7    0.7 

15.9 

43.88 

.99 

41.5 

9.6 

57.74 

•19 

58.7 

1.5 

51.57 

.19 

41.8 

1.6 

54.46    .16 

39.8    0.9 

25.9 

44.19 

.33 

.19.0 

9.5 

57.95 

J23 

57.2 

1.6 

51.78 

.99 

40.1 

1.7 

54.64    .19 

38.8    1.1 

Oct.     6.8 

44.55 

.37 

36.5 

S.4 

58.19 

.96 

55.5 

1.7 

52.02 

.96 

38.3 

1.8 

54.85    .93 

37.6    1.3 

15.8 

44.94 

.41 

34.2 

9.9 

58.47 

jao 

53.8 

1.8 

52.29 

.99 

36.5 

1.9 

55.09    JX 

36.2    IJ^ 

• 

25.8 

45.37 

.44 

32.1 

9.0 

58.77 

.31 

52.0 

1.8 

52.59 

•31 

34.6 

1.9 

55.36    .99 

34.5    1.7 

Not.    4.8 

45.82 

.47 

30.3 

1.7 

59.09 

.34 

50.1 

1.9 

52.92 

.34 

32.7 

1.9 

55.66    .31 

32.8    1.8 

14.7 

46.3a 

.48 

28.7 

1.4 

59.44 

.35 

48.3 

1.8 

53.26 

.35 

30.8 

1.8 

55.98    -33 

30.9    1.9 

24.7 

46.79 

.49 

27.5 

1.0 

59.79 

.36 

46.5 

1.7 

53.62 

•36 

29.0 

1.7 

56.32    .34 

28.9    9.0 

Dec.    4.7 

47.27 

.48 

26.7 

0.6 

60.15 

.36 

44.8 

1.5 

53.99 

.36 

27.3 

1.5 

56.66    .34 

27.0    1.9 

14.7 

47.74 

.46 

'  26.3  -0.9 

60.50 

.34 

43.4 

1.3 

54.35 

.35 

25.9 

1.3 

56.99    .33 

25.1     1.8 

24.6 

48.18 

.43 

26.3  +0.9 

60.84 

.39 

42.2 

1.1 

54.69 

.33 

24.7 

1.1 

57.32    .31 

23.3    1.7 

34.6 

48.58  +.37 

26.8  +0.7 

61.14  +.98 

41.2  -0.8 

55.00  +.99 

23.8  -0.8 

57.62 +.98   21.7-1.5  1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

*33UrMB 

Majoris 

7I  Leonis. 

'*9  Draconis  (H.) 

p  Leonis. 

Heao 
Solar 
Date. 

1 

Bight 
Afloebaioii. 

DedinatloD 
North, 

BIgbt 
Asoension. 

North. 

Bight 
AaoeniBioD. 

DedinatloD 
JITorCfc. 

Bight 

North. 

h     xn 

10    9 

+65  42 

h     m 

10  13 

+30  27 

h     m 

10  24 

+76 

19 

h     m 

10  26 

0       / 

+9  55 

(Dec.  30.6) 

8 

13.11  +.tt> 

40.8  +0.6 

16.33  +.39 

0 
33.4 

-1.8 

B 

46.88 +.98 

67.0  +0.8 

S 

34.71  +.31 

56.9  -1.7 

Jan.    9.6 

13.68    .63 

41.7 

1.1 

16.63    M 

31.3 

1.0 

47.81    .88 

68.1 

1.4 

35.01    M 

55.3    1.6' 

19.6 

14.17     .44 

43.1 

1.6 

16.90    .94 

3(r.4 

0.7 

48.63    .75 

69.7 

1.9 

35.37    JM 

53.8    1.3 

39.6 

14.56    .85 

44.9 

9.0 

17.13    .19 

19.8 

0.4 

49.30    .50 

71.8 

9.3 

35.49    JiO 

53.6    1.1 

Feb.    8.5 

14.86    .94 

47.1 

9.3 

17.39    .14 

19.5  -0.1 

49.80    .41 

74.3 

9.6 

35.66    .1!^ 

51.6    0.8 

18.5 

15.04    .13 

49.5 

9.6 

17.40    .00 

19.6  +0.9 

50.13    M 

77.0 

9.8 

35.78    .10 

51.0    0.6 

d8.5 

15.11 +.03 

53.1 

9.6 

17.47  +.04 

19.8 

0.4 

50.36  +.04 

79.9 

9.9 

35.86    .05 

50.6 -0.3, 

Mar.  10.5 

15.07  -.00 

54.7 

9.6 

17.48  -.01 

30.3 

0.6 

50.31  -.14 

83.8 

9.9 

35.89  +.01 

50.5    0.01 

90.4 

14.94    .18 

57.3 

9.4 

17.46    .04 

31.0 

0.7 

49.98    .31 

85.6 

9.7 

35.87  -.03 

50.5  +0.1 ; 

30.4 

14.71    JU 

50.5 

9.9 

17.40    .06 

31.7 

0.8 

49.59    .46 

88.3 

9.4 

35.83    .06 

50.8    0.3' 

Apr.    9.4 

14.43    .39 

61.6 

1.9 

17.31    .10 

33.5 

0.8 

49.07    .68 

90.5 

9.1 

35.75    .06 

51.1     0.4 

19.3 

14.07    .87 

63.3 

1.6 

17.19    .19 

33.3 

0.8 

48.44    .67 

93.3 

1.7 

35.66    .10 

51.6    0.6 

39.3 

13.68    .40 

64.6 

1.0 

17.07    .13 

34.1 

0.7 

47.74    .74 

93.8 

14) 

35.55    .11 

53.1    0.5' 

May    9.3 

13.38    .41 

65.4 

0.6 

16.94    .13 

34.8 

0.6 

46.98    .77 

94.7 

0.6 

35.44    .11 

53.7    0.5 

19.3 

13.87    .40 

65.7  +0,1 

16.83    .19 

35.3 

0.5 

46.81    .78 

95.1  +0.1 

35.33    .11 

53.3    0.5 

39.3 

13.48    .38 

65.5  H).4 

16.70    .11 

35.8 

0.4 

45.44    .76 

94.9  -0.4 

35.33    .10 

53.7    0.5, 

June  8.3 

13.13     .35 

64.9 

0.9 

16.50    .10 

36.1 

0.3 

44.71    .71 

94.2 

1.0 

35.13    .00 

54.3    0.5 1 

18.3 

11.79    .30 

63.8 

1.3 

16.50    .06 

36.3  +0.1 

44.03    .64 

93.9 

1.6 

35.03    .08 

54.7    0.4 

38.3 

11.53     .95 

63.3 

1.6 

16.43    .06 

36.4 

0.0 

43.43    .56 

91.3 

1.9 

34.96    .06 

56.1    0.4 

July    8.1 

11.30    .19 

60.3 

9.1 

16.39    .04 

36.3  -0.9 

43.93    .46 

89.1 

9.4 

34.90    .04 

55.4    0.3 

18.1 

11.14     .13 

68.0 

9.5 

16.36  -.OS 

36.0 

0.3 

43.51    .35 

86.5 

9.7 

34.87  -.09 

55.6  40.9 

38.1 

11.04  -.06 

55.4 

9.7 

16.35  +.01 

35.6 

0.6 

43.33    .93 

83.6 

3.0 

34.85    .00 

56.8    0.0 

Aug.  7.0 

11.03 +.01 

53.5 

9.9 

16.38    .03 

35.0 

0.7 

43.05  -.11 

80.5 

3.3 

34.86  +.09 

55.7  -0.1 ; 

17.0 

11.06    .08 

49.5 

3.1 

16.43    .06 

34.3 

0.6 

43.00  +.01 

77.1 

3.4 

34.90    .05 

56.6    0.9 

37.0 

11.18     .15 

46.3 

3.9 

16.50    .00 

33.3 

1.0 

43.08    .16 

73.6 

3.6 

34.96    .07 

55.3    0.4 

Sept.  6.0 

11.37     .93 

43.1 

3.3 

16.61    .19 

33.3 

1.9 

43.39    JH 

70.0 

3.6 

2&M    .10 

54.8    0.6 

15.9 

11.63    .30 

39.8 

3.3 

16.76    .16 

30.9 

1.4 

43.63    .41 

66.4 

3.6 

35.17    .14 

54.1    0.8. 

35.9 

11.97     .37 

36.5 

3.9 

16.03    .19 

19.4 

1.5 

43.10    .63 

63.9 

3.6 

35.83    .17 

53.3    1.0: 

Oct.     5.9 

13.37    .44 

33.4 

8.0 

17.13     .99 

17.8 

1.7 

43.70    .66 

59.5 

8.3 

35.51    J90 

53.0    1.3 

15.9 

13.84    .60 

30.5 

9.8 

17.38    .96 

16.0 

1.8 

44.41    .77 

56.3 

3.0 

35.73    JH 

50.6    1.5' 

35  8 

13.38    .56 

37.8 

9.5 

17.66    .99 

14.1 

1.9 

45.34    .68 

53.5 

9.7 

35.98    .97 

49.1     1.7 

Not.    4.8 

13.97    .61 

35.4 

9.9 

17.95    .31 

13.3 

9.0 

46.16    .06 

51.0 

9.3 

36.37    .30 

47.3    1.8 

14.8 

14.60    .65 

33.4 

1.8 

18.38    .34 

10.1 

9.0 

47.16  1.03 

48.9 

1.9 

36.58    .39 

45.4    9.0' 

34.7 

15.36    .67 

31.9 

1.3 

18.63    .35 

8.1 

9.0 

48.31  1.07 

47.3 

1.3 

36.91    .33 

43.4    S.0 

Dec.    4.7 

15.93    .68 

80.8 

0.8 

18.98    .35 

6.3 

1.9 

49.30  1.09 

46.3 

0.8 

37.34    .34 

41.3    9.1 

14.7 

16.60    .66 

80.3  -0.3 

19.33    .35 

4.4 

1.7 

50.39  1.07 

45.8  -0.9 

37.58    .34 

39.3    9.1 

34.7 

17.35    .69 

30.3  +0.3 

19.67    .33 

3.8 

1.6 

51.44  1.09 

45.9  40.4 

37.93    .89 

37.3    1.9- 

34.G 

17.85  +.57 

30.8  +0.8 

19.98  +.30 

1.5 

-1.9 

53.43  +.05 

46.6  +1.0 

38.33 +.8(^ 

35.5  -1.7 
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1 

APPARENT  PT.AOES  FOR  THE  TIPPER  TRANSIT  AT  WASHINGTON. 

n 

t  Argus. 

I  Leonis. 

oUrseMajorifl 

1. 

6  Leonia. 

Menn 
Solar 
Date. 

1 

^     BiRht 

Asoenwioii. 

Right 
Afloension. 

DeoIinatloD 
South. 

Declinatfoo 
North, 

Right 
AsGODSian. 

Deollnation 
North. 

Right 

DeoUnation 
North. 

h     m 

10  40 

-59    2 

h     xn 

10  42 

o         » 

+11  10 

h     xn 

10  56 

+62  23 

h     m 

11    7 

o 

+21 

10 

(Dec.  30.7) 

8 

20.86  +.4e 

19.7  -9.0 

8 

52.00  +.39 

79.8  -1.8 

8 

13.97  +.58 

73.5  -0.1 

8 

38.54 +.34 

81.0 

-1.6 

Jan.     9.6 

21.30 

.40 

22.8    3.3 

52.30    .99 

78.1     1.6 

14.52    .53 

73.7  +0.5 

38.87    .39 

79.6 

1.3 

19.6 

21.67 

.34 

26.2    3.6 

52.58    .95 

76.7    1.3 

15.03    .47 

74.5 

1.0 

39.18    jas 

78.5 

0.9 

S9.6 

21.97 

.S6 

29.9    3.7 

52.81    .91 

75.5     1.0 

15.46    .39 

75.8 

1.5 

39.44    M 

77.7 

0.6 

Feb.    8.6 

22.19 

.18 

33.6    3.8 

53.00    .16 

74.6    0.7 

15.81    ^1 

77.6 

1.9 

39.66    JW 

77.3  -0.9 

18.5 

22.34 

.11 

37.4    3.8 

53.14    .11 

74.0    0.4 

16.07    .91 

79.6 

9.3 

39.83    .15 

77.2  +0.1 

28.5 

22.41  +.03 

41.2    3.7 

53.23    .07 

73.7 -Oja 

16.23    .11 

82.0 

9.5 

39.95    .10 

77.5 

0.4 

Mar.  10.5 

22.40- 

-.04 

44.8    9Ji 

53.27  +.09 

73.6    0.0 

16.30  +.09 

84.6 

9.6 

40.03    .05 

78.0 

0.6 

30.5 

22.33 

.10 

48.2    3J9r 

53.28  -.01 

73.7  +0.9 

16.27  -.07 

87.1 

9.6 

40.05  +.01 

78.7 

0.8 

30.4 

22.20 

.16 

51.3    9.0 

53.25    .05 

74.1     0.4 

16.16    .16 

89.7 

9.5 

40.04  -.03 

79.6 

0.9 

Apr.    9.4 

22.01 

.91 

54.0    9.6 

5.3.19    .07 

74.5    0.5 

15.98    .92 

92.0 

9.3 

40.00    .06 

80.6 

1.0 

19.4 

21.78 

.35 

56.4    9.1 

53.10    .00 

75.0    0.6 

15.73    .97 

94.2 

9.0 

39.93    .08 

81.6 

1.0 

29.3 

21.52 

.37 

58.3    1.7 

53.00    .10 

75.7    0.6 

15.44    .31 

95.9 

1.6 

39.83    .10 

82.7 

1.0 

May    9.3 

21.24 

jao 

59.8    1.9 

52.90    .11 

76.3    0.6 

15.12    .33 

97.3 

1.1 

39.72    .11 

83.6 

0.9 

19.3 

20.94 

.31 

60.8    0.7 

52.78    .11 

76.9    0.6 

14.78    .34 

98.2 

0.7 

39.61    .11 

84.5 

0.8 

29.3 

20.63 

.31 

61.3  -0.9 

52.68    .10 

77.5    0.5 

14.43    .34 

98.7  +0.9 

39.50    .11 

85.2 

0.6 

June    8.2 

20.32 

.30 

61.2  •H>.3 

52.58    .10 

78.0    0.5 

14.10    .38 

98.7  -0.3 

39.38    .11 

85.7 

0.5 

18.2 

20.02 

J» 

60.7    0.7 

52.48    .09 

78.4    0.4 

13.78    .30 

98.1 

0.7 

39.28    .10 

86.1 

0.3 

28.2 

19.74 

.37 

59.7    1.9 

52.40    .07 

78.8    0.3 

13.50    jn 

97.2 

1.9 

39.18    .09 

86.4 

+0.1 

July    8,2 

1948 

.94 

58.3    1.6 

52.34    .05 

79.1    0.9 

13.24    J9 

95.8 

1.6 

39.10    .08 

86.4  -0.1  1 

18.1 

19.26 

.90 

56.5    9.0 

52.30    .04 

79.3  +0.1 

13.02    .19 

93.9 

9.0 

39.03    .06 

86.2 

0.3 

28.1 

19.08 

.16 

54.3    9.3 

52.27  -.09 

79.3    0.0 

12.86    .14 

91.7 

9.4 

38.98    .04 

85.8 

0.5 

Aug.   7.1 

18.94 

.11 

51.8    9.6 

52.26    .00 

79.3  -0.1 

12.74    .09 

89.2 

9.7 

38.95  -.09 

85.2 

0.7 

17.0 

18.86- 

-.05 

49.2    9.7 

52.28  +.03 

79.0    0.3 

12.09  -.03 

86.4 

9.9 

38.94  +.01 

84.5 

0.9 

27.0 

18.84  -l-.Qfi 

46.4    9.8 

52.32    .06 

78.6    0.5 

12.69  +.03 

83.3 

3.1 

38.96    .03 

83.5 

1.1 

Sept.  6.0 

18.90 

.09 

43.6    9.7 

52.40    .09 

78.0    0.7 

12.75    .10 

80.1 

3.3 

39.01    .06 

82.3 

1.3 

16.0 

19.02 

.16 

41.0    9.6 

52  50    .19 

77.2    0.9 

12.88    .16 

76.8 

3.4 

39.09    .10 

80.9 

1.5 

25.9 

19.22 

.93 

38.5    9.3 

52.64    .15 

76.2    1.1 

13.08    .93 

73.4 

3.4 

39.21    .13 

79.2 

1.7 

Oct.     5.9 

19.49 

.31 

36.4    1.9 

52.81     .19 

75.0    1.3 

13.34    .30 

70.0 

3.3 

39.36    .17 

77.4 

1.9 

15.9 

19.83 

.37 

34.7    1.5 

53.02    .93 

73.6    1.6 

13^68    .37 

66.7 

3.9 

39.55    .91 

75.4 

9.1 

25.9 

20.23 

.43 

33.5    0.9 

53.26    .96 

71.8    1.7 

14,08    .43 

63.6 

3.0 

39.79    .95 

73.3 

9.9 

Nov.    4.8 

20.69 

.48 

32.9  +0.3 

53.54    .99 

70.0     1.9 

14.54    .49 

60.7 

9.7 

40.05    .98 

71.1 

9.3 

14.8 

21.19 

.59 

32.9  -0.3 

53.84    .31 

68.0    9.0 

15.05    .51 

58.1 

9.4 

40.35    .31 

68.8 

9.3 

24.8 

21.72 

J» 

33.5    0.9 

54.17    .33 

65.9    9.1 

15.61    .57 

55.9 

9.0 

40.68    .34 

66.5 

9.3 

Dec.    4.7 

22.26 

.54 

34.7    1.5 

54.51    .34 

63.8    9.1 

16.20    .60 

54.1 

1.5 

41.02    .35 

64.3 

9.9 

14.7 

22.79 

.58 

36.6    9.1 

54.85    .34 

61.8    9.0 

16.80    .60 

52.8 

1.0 

41.38    .36 

62.2 

9.0 

24.7 

23.29 

.49 

39.0    9.6 

55.18    .33 

59.8    1.9 

17.40    .50 

52.1  -0.4 

41.73    .35 

60.3 

1.7 

34.7 

23.76  +.44 

41.8  -3.0 

55.50  +.31 

58.0  -1.7 

17.98  +.56 

52.0  +0.1 

42.08  +.33 

58.7  • 

-1.4 
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d  CrateriB. 

r  Leonis. 

*X  DraconiB. 

V  Leonia. 

Mean 
Solar 
Dato. 

I 

t 

mglit 
AjBc^fllon. 

DeeUnation 
South. 

Bight 
ABoenalon. 

DeeUnatiou 
North. 

Bight 
Aaoouion. 

Deelioatiou 
North. 

Bight 
Aacenaioii. 

Dedinalfon 

li     m 

11  13 

o         / 

-14    6 

h     m 

11  21 

O           / 

+3  31 

h     m 

11  24 

+69  59 

h     m 

11  30 

o         « 

-0    9 

(Dec.  30.7) 

8 

15.54  +.33 

65.3  -9.4 

8 

40.91  +.33 

36.'7  -9.1 

8 

11.70  +.75 

51.8  -0.9 

8 

43.19  +.33 

4.9  -4.9 

Jan.    9.7 

15.86    .30 

67.8    9.5 

41.23     .31 

83.7    9.0 

12.44 

.71 

51.9  +0.4 

43.51     .31 

7.0    2.1 

19.6 

16.15    jarr 

70.2    9.4 

41.52    .97 

31.8    1.8 

13.12 

.65 

52.6 

10 

43.81    .38 

9.0    1.9 

39.6 

16.40    .33 

72.6    9.3 

41.78    .94 

30.2    1.5 

13.72 

.56 

53.9 

1.6 

44.07    JSU 

10.8    1.7 

Feb.    8.6 

16.60    .19 

74.9    9.9 

42.00    .19 

^.8    1.3 

14.23 

.45 

65.7 

9.0 

44.29    .90 

12.4    1.5 

18.5 

16.77    .14 

77.0    9.0 

42.17    .15 

27.6    1.0 

14.62 

.33 

68.0 

9.4 

44.47    .16 

13.8    1.9. 

28.5 

16.88    .09 

78.8    1.7 

42.30    .11 

26.8    0.7 

14.89 

JU 

60.5 

9.7 

44.61    .11 

14.8    0.9! 

■ 

Mar.  10.5 

16.96    .05 

80.5    1.5 

42.38    .06 

26.2    0.4 

15.03  +.06 

63.3 

9.8 

44.70    .07 

15.6    0.7 

20.5 

16.99  +.01 

81.8    1.3 

42.43  +.09 

25.9  -0.9 

15.04- 

-.04 

66.1 

9.6 

44.76  +.09 

,  16.2    0.4 

30.4 

16.99  -.08 

83.0    1.0 

42.43  -.01 

25.8    0.0 

14.94 

.16 

68.9 

9.8 

44,77    .00 

16.5  -0.2 

Apr.    9.4 

16.95    .05 

83.8    0.7 

42.41    .04 

25.9  +0.9 

14.73 

.96 

71.6 

9.6 

44.76  -.03 

16.6    0.0 

19.4 

16.89    .07 

84.5    0.5 

42.36    .06 

26.2    0.3 

14.43 

.34 

74.0 

9.3 

44.71    .05 

16  5  -H>.i 

29.4 

16.81    .00 

84.8    0.3 

42.21»    .06 

26.5    0.4 

14.05 

.41 

76.1 

1.9 

44.65    .07 

16.3    0.3 

May    9.3 

16.72    .10 

85.0  -0.1 

42.20    .09 

27.0    0.5 

13.61 

.46 

77.8 

1.4 

44.57    .06 

16.0     0.4 

19.3 

16.62    .10 

85.0  +0.1 

42.11    .09 

27.5    0.6 

13.13 

.49 

79.0 

0.9 

44.49    .09 

15.5    0.5 

29.3 

16.52    .10 

84.7    0.3 

42.02    .10 

28.1    0.6 

12.64 

.50 

79.7  +0.4 

44.39    .00 

15.0    QJi 

June  8.2 

16.41    .10 

84.3    0.5 

41.92    .10 

28.7    0.6 

12.13 

.50 

79.8  -0.1 

44.30    .09 

14.5    0.6 

18.2 

16.31    .10 

83.7    0.7 

41.82    .09 

29.3    0.6 

11.64 

.48 

79.6 

0.6 

44.21    .00 

13.9    0.6 

28.2 

16.22    .00 

82.9    0.8 

41.74    .06 

29.8    0.5 

11.17 

.45 

78.6 

1.1 

44.12    .09 

13.3    0.6 

July    8.2 

16.13    .06 

82.0    0.9 

41.66    .07 

30.4    0.5 

10.75 

.41 

77.3 

1.6 

44.03    .08 

12.7    0.6 

18.1 

16.06    .06 

81.1    1.0 

41.59    .06 

30.8    0.4 

10.36 

.35 

75.5 

9.0 

4.3.96    .07 

12.1     0.5 

28.1 

16.00    .06 

80.0    1.1 

41.53    .05 

31.2    0.3 

10.04 

.99 

73.2 

9.4 

43.90    .05 

11.6     0.5 

Aug.   7.1 

15.96    .03 

78.9    l.l 

41.49    .03 

31.5    0.9 

9.78 

J39 

70.6 

9.8 

43.85    .04 

11.1     0.4 

17.1 

15.94  -.01 

77.9    1.0 

41.48 -.01 

31.7  +0.1 

9.59 

.15 

67.6 

3.1 

43.83 -.08 

10.8    0.3 

27.0 

15.95  +.08 

76.9    0.9 

41.48  +.08 

31.7  -0.1 

9.48- 

-.07 

64.4 

3.3 

43.82  +.01 

10.6  40.1 

Sept.  6.0 

15.99    .05 

76.0    0.8 

41.52    .05 

31.5    0.3 

9.46  +.08 

61.0 

3.5 

43.85    .04 

10.5    0.0 

16.0 

16.06    .09 

75.3    0.6 

41.58    .06 

31.2    0.5 

9.52 

.11 

57.4 

3.6 

43.90    .07 

10.6  -0.3 

25.9 

16.16    aa 

74.9  40.3 

41.67    .11 

30.6    0.7 

9.68 

.90 

53.8 

3.7 

43.99    .11 

II.O     0.5 

Oct.     5.9 

16.31    .16 

74.7    0.0 

41.81    .15 

29.7    1.0 

9.93 

.30 

50.1 

3.6 

44.11    .14 

11.6    03 ! 

15.9 

16.49    .90 

74.8  -0.3 

41.98    .19 

28.6    1.9 

10.27 

.39 

46.5 

9.5 

44.28    .16 

12.5    1.0 

25.9 

16.71    .94 

75.3    0.7 

42.19    .93 

27.3    1.5 

10.71 

.48 

43.1 

9.3 

44.48    .99 

13.7    IJ 

Nov.    4.8 

16.98    .96 

76.2    1.0 

42.44    .96 

25.7    1.7 

11.24 

.57 

39.9 

3.0 

44.72    .96 

15.2    im' 

14.8 

17.27    .31 

77.4    1.4 

42.72    .99 

23.8    1.9 

11.84 

.64 

37.0 

9.7 

45.00     .99 

16-8    1.8' 

24.8 

17.69    .33 

79.0    1.7 

43.03    .39 

21.8    9.1 

12.52 

.70 

34.6 

9.9 

45.30    .38 

18.8    2.0 

Dec.    4.8 

17.93    .34 

80.9    9.0 

43.36    .34 

19.7     9.9 

13.24 

.75 

32.6 

1.7 

45.63    .33 

20.8    2.1 

14.7 

18.27    .34 

83.0    9.9 

43.70    .34 

17.5    9.9 

14.00 

.77 

31.1 

1.9 

45.97    .34 

23.0    9.9 

24.7 

18.61      .34 

85.3    9.4 

44.03    .34 

15.3    9.9 

14.77 

.76 

3a2-0.6| 

46.30    .34 

25.2    2.9 

34.7 

18.94  +.39 

87.7  -9.4 

44.36  +.39 

13.2  -9.0 

15.52  +.73 

30.0 

0.0 1 

46.64  +.38 

27.4  42.2^ 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

P  Leonis. 

7  UrsiB  MajoriA.' 

0  Virginitf. 

M  Draconis  (H.) 

Mean 
Solar 
Date. 

• 

• 

Bight 

AlMWIUrilMl. 

Declination 
Sorth. 

Bight 
Aaceueioo. 

Dediuation 
North. 

Bight 
Aacenaicm. 

Declination 
North, 

Bight 
Ascenalon. 

Declination 
North, 

h     xn 

11  42 

+15  14 

fa     m 

11  47 

+54  21 

h     m 

11  59 

+9  24 

h 

12 

m 

6 

+78 

16 

(Dec.  30.7) 

51.25  +.34 

65*5  -1.9 

8 

26.20  +.50 

62.2  -1.0 

a 
0.62  +.34 

30^4  -9.1 

a 
31.78+1.90 

73.2 

-0.6 

Jan.     9.7 

51.59    .39 

63.7    1.7 

26.69 

.47 

61.5  -<».4 

0.95    .39 

28.4    1.9 

32.97 

1.17 

72.9+0.1,1 

19.6 

51.90    .30 

62.2    1.3 

27.15 

.44 

61.5  +0.9 

1.27    .30 

26.7    1.6 

34.11 

l.U 

73.4 

0.8.' 

29.6 

52.18    .96 

61.0    1.0 

27.56 

.39 

61.9    0.7 

1.55     .97 

25.2    1.3 

35.16 

.9a 

74.4 

1.4! 

Feb.    8.6 

52.42    .93 

60.1    0.7 

27.92 

.33 

63.0    1.9 

1.80    .93 

24.0    1.0 

.36.08 

.84 

76.1 

1.9 

18.6 

52.62    .17 

59.6  -0.3 

28.21 

.96 

64.4    1.7 

2.01    .19 

23.2    0.7 

36.84 

.67 

78.2 

9.3 

28.5 

52.77    .13 

59.5    0.0 

28.43 

.18 

66.3    9.0 

2.18    .14 

22.6    0.4 

37.41 

.48 

80.7 

9.7 

Mar.  10.5 

52.88    .09 

59.6  +0.3 

28.58 

.11 

68.5    9.3 

2.30    .10 

22.4  -0.1 

37.79 

.97 

83.6 

9.9 

20.5 

52.94    .04 

60.0    0.5 

28  65 +.04 

70.9    9.4 

2.38    .06 

22.5  -1-0.9 

37.96+  .07 

86.6 

3.0 

30.4 

52.96  +.01 

60.6    0.7 

28.65- 

-.03 

73.4    9.5 

2.42  +.09 

22.7    0.4 

37.93- 

-.13 

89.6 

3.0 

Apr.    9.4 

52.95 -.03 

61.4    0.8 

28.59 

.09 

75.8    9.4 

2.43  -.01 

23.2    0.5 

37.70 

.39 

92.6 

9.9 

19.4 

52.91    .05 

62.2    0.9 

28.48 

.14 

78.2    9.9 

2.41    .03 

23.8    0.7 

37.29 

.49 

95.3 

9.6 

29.4 

52.85    .07 

63.1    0.9 

28.32 

.18 

80.3    9.0 

2.37    .05 

24.5    0.7 

36.73 

.63 

97.8 

9.3 

May    9.3 

5277    .09 

64.1    0.9 

28.12 

.91 

82.2    1.7 

2.30    .07 

25.3    0.8 

36.03 

.75 

99.9 

1.0 

19.3 

52.68    .10 

65.0    0.9 

27.89 

.93 

83.7    1.3 

2,23    .08 

26.0    0.8 

35.23 

.84 

101.5 

1.4 

29.3 

52.58    .10 

65.8    0.8 

27.65 

.94 

84.8    0.9 

2.14    .09 

26.8    0.7 

34.36 

.90 

102.6 

0.9 

June   8.3 

52.48    .10 

66.5    0.6 

27.41 

.95 

85.5  +0.5 

2.05    .10 

27.5    0.7 

33.44 

.93 

103.2  40.3 1 

18.2 

52,38    .10 

67.1    0.5 

27.16 

.94 

85.7    0.0 

1.95    .10 

28.2    0.6 

32.51 

.93 

103.2  -0.9 

28.2 

52.28    .10 

67.5    0.4 

26.92 

.93 

85.5  -0.4 

1.85    .09 

28.7    0.5 

31^ 

.91 

102.7 

0.8! 

July    8.2 

52.18    .09 

67.8  +0.9 

26.69 

.99 

84.8    0.9 

1.76    .09 

29.2    0.4 

30.68 

.87 

101.7 

1.3 

18.1 

52.10    .06 

68.0    0.0 

26.49 

.19 

83.7    1.3 

1.67    .08 

29.5    0.3 

29.84 

.81 

100.1 

1.8 

28.1 

52.03    .06 

67.9  -0.1 

26.31 

.17 

82.2    1.7 

1.59    .07 

29.7  40.1 

29.08 

.79 

•98.0 

9.3 

Aug.   7.1 

51.97    .05 

67.7    0.3 

26.16 

.13 

80.3    9.1 

.  1.53    .06 

29.8    0.0 

28.40 

.69 

95.5 

9.7 

17.1 

51.93  -.03 

67.2    0.5 

26.04 

.10 

78.1     9.4 

1.48    .04 

29.7  -0.9 

27.83 

.51 

92.7 

3.1 

2^0 

51il2    .00 

66.6    0.7 

25.97 

.05 

75.5    9.7 

1.45  -.09 

29.4    0.4 

27.39 

.38 

89.4 

3.3 

Sept.   6.0 

51.93 +.09 

65.8    1.0 

25.94- 

-01 

72.7    3.0 

1.45 +.01 

28.9    0.6 

27.07 

.94 

86.0 

3.6 

16.0 

5197    .06 

64.7    19 

25.95  +.04 

69.6    3.1 

1.47    .04 

28.1    0.8 

26.90- 

.09 

82.3 

3.8 

26.0 

52.04    .09 

63.4    1.4 

26.03 

.10 

66.4.  3.3 

1.53    .08 

27.2    1.1 

26.69-I- 

.06 

78,5 

3.8 

Oct.     5.9 

52.15    .13 

61.9    1.6 

26.16 

.16 

63.1     3.4 

1.62    .11 

36.0    1.3 

27.03 

.93 

74.6 

3.9 

15.9 

52.31    .17 

60.1    1.8 

26.35 

.99 

59.7    3.4 

.  1.76    .16 

24.6-   1.5 

27.34 

.39 

70.8 

3.8 

25.9 

52.50    .91 

58.2    9.0 

26.60 

.98 

56.3    3.3 

1.94    .90 

22.9    1.8 

27.81 

.55 

67.1 

3.6 

rjov.   4.8 

52.73    .95 

56.1    9.9 

26.92 

.34 

53.1     3.9 

2.15    .94 

21.0     9.0 

28.45 

.71 

63.5 

3.4 

14.8 

53.00    .98 

53.8    9.3 

27.28 

.39 

50.0     9.9 

2.41     .97 

19.0    9.1 

29.23 

.86 

60.3 

30 

24.8 

53.30    .31 

51.5     9.3 

27.70 

.44 

47.2    9.6 

2.70    .30 

16.8     9.9 

30.15 

.98 

57.5 

9.6 

Dec.    4.8 

53.68    .34 

49.2    9.3 

28.16 

.47 

44  7     9.9 

3.02    .33 

14.5     9.3 

31.19 

1.08 

55.1 

9.1 

14.7 

53.97    .35 

47.0    9.9 

28.64 

.49 

42.7     1.8 

3.35    .34 

12.3     9.9 

32.31  ] 

L.15 

53.2 

1.6 

24.7 

54.32    .34 

44.8    9.0 

29.14 

.50 

41.2    1.3 

3.69    .34 

10.1    9.1 

33.49  ] 

1.19 

52.0 

1.0 

34.7 

54.66  +.33 

42.9  -1.8 

29.63  +.49 

40.1  -0.7 

4.03  +.33 

8.0  -9.0 

34.68+1.18 

51.3  -0.3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

*/?Chanisi6onti 

B. 

If  Virginia. 

a}  Cmcis. 

pCoTvi. 

Mean 
Solar 
Bate. 

• 

Blgbt 
Awwnrion. 

South. 

Bight 
AflOQnaion. 

DeoUnatlcn 
North, 

Bight 
Asoenaioii. 

DecUnation 

Bight 
AaoenaloB. 

DecUaatftoD 

12  11 

o         / 

-78  87 

h     m 

12  13 

0           / 

+0    0 

h     m 

12  19 

-62  25 

h     m 

12  27 

O          t 

-22  43 

(Dec.  30.7) 

11.8441.S5 

51.1 

-1.5 

40.65  +.34 

35.6  -8.8 

B 

48.83  +.61 

4.9 

-1.8 

8 

59.35  4.36 

15.2-4.8 

Jan.    9.7 

13.05  1.18 

53.9 

8.1 

40.98    .33 

33.5    8.1 

49.43    .67 

6.9 

8.8 

59.71    .35 

17.5    8^ 

19.7 

14.18  1.07 

55.3 

8.6 

41.30    .30 

31.4    1.9 

49.98    .53 

9.3 

8.7 

60.05    .33 

19.9    8.4 

39.7 

15.19    .95 

58.1 

3.0 

41.59    .87 

39.6    1.7 

50.48    .48 

13.3 

3.0 

60.36    .30 

22.3    8.4 

Feb.    8.6 

16.07    .80 

61.3 

3.4 

41.85    .84 

38.0    1.5 

50.93    .41 

15.3 

3.3 

60.64    J» 

24.7    8.4 

18.6 

16.80    .64 

64.8 

3.6 

43.07    JW 

26.6    1.8 

51.30    .34 

18.7 

3.5 

60.88   ja 

27.1     8.3 

28.6 

17.36    .48 

68.5 

3.8 

43.34    .16 

25.5    0.9 

51.61    .86 

33.3 

3.6 

61.08    .18 

29.3    8.1 

Mar.  10.5 

17.75    .31 

73.4 

3.9 

43.38    .18 

24.7    0.7 

51.83    .10 

25.9 

3.6 

61.34    .14 

31.3    80 

20.5 

17.97+^.14 

76.3 

3.9 

43.48    .08 

24.2    0.4 

51.99    .18 

39.4 

3.5 

61.35    .10 

33.2    1.8 

30.5 

18.03-  .03 

80:1 

3.8 

43.54    .04 

23.9  -0.8 

53.07  +.04 

33.9 

3.4 

61.43    .06 

34.8    1.5 

Apr.    9.5 

17.93    .18 

83.8 

3.6 

43.56  +.01 

23.9    0.0 

53.08  -.08 

36.3 

SJS 

61.47 +.03 

36.3    IJ 

19.4 

17.66    .33 

87.3 

8.4 

43.56  -.08 

34.0  40.8 

53.03    .08 

39.3 

8.9 

61.49    .00 

37.5    1.1 

89.4 

17.36    .47 

90.5 

3.1 

43.53    .04 

34.3    0.3 

51.92    .13 

43.1 

8.6 

61.47  -.03 

38.4    0.8 

May    9.4 

16.74    .50 

93.4 

8.7 

43.48    .05 

34.6    0.4 

51.76    .18 

44.5 

8.3 

61.43    .05 

39.1     0^ 

19.4 

16.09    .00 

95.9 

8.3 

43.43    .07 

35.1    0.6 

51.55    .83 

46.6 

1.9 

61.37    .07 

39.6    0.4 

99.3 

15.35    .78 

98.0 

1.8 

43.34    .06 

35.7    0.6 

51.31    .86 

48.2 

1.4 

61.30    .06 

39.9-01 

June   8.3 

14.53    .85 

99.5 

1.3 

43.36    .09 

36.3    0.6 

51.03    .39 

49.4 

1.0 

61.31    .09 

39.9  +0.1 

18.3 

13.65    .00 

100.6 

0.8 

43.17    .09 

36.8    0.6 

50.73    .31 

50.2  -0.5 

61.11    .10 

39.7    0.3 

28.2 

12.74    .OS 

101.1  -0.3 

43.08    .09 

37.4    0.6 

50.41    .33 

50.4 

0.0 

61.01    .11 

39.3    0.5 

July    8.2 

11.83    .88 

101.0 

40.3 

43.98    .00 

38.0    0.6 

60.08    .33 

50.3  40.5 

60.90    .11 

38.7    0.7 

18.2 

10.93    .88 

100.4 

0.9 

41.89    .09 

38.6    0.5 

49.75    .39 

49.4 

1.0 

60.78    .11 

37.9    0.9 

38.2 

10.06    .8S 

99.3 

1.4 

41.81    .08 

39.1    0.5 

49.44    .30 

48.3 

1.4 

60.68    .10 

36.9    1.0 

Aug.   7.1 

9.29    .73 

97.7 

1.9 

41.74    .07 

39.5    0.4 

49.16    .87 

46.6 

1.8 

60.58    .09 

35.9    ui 

17.1 

8.61    .61 

95.6 

8.3 

41.68    .05 

39.8    0.8 

48.91    .88 

44.6 

8.8 

60.50    .07 

34.7    1.81 

27.1 

8.08    .46 

93.1 

8.6 

41.64  -.03 

30.0  40.1 

48.72    .17 

43.3 

8.4 

60.44    .05 

33.5    1.8 

Sept.  6.1 

7.70    M 

90.4 

8.8 

41.63    .00 

30.0  -0.1 

48.58    .10 

39.8 

8.6 

60.40  -.03 

32.4    1.1 

16.0 

7.51-  .10 

87.5 

3.0 

41.63 +.03 

39.8    0.3 

48.52  -.03 

37.1 

8.7 

60.39  +.01 

31.3    IJH 

26.0 

7.51+  .10 

84.5 

3.0 

41.67    .06 

39.5    0.5 

48.54  +.06 

34.5 

8.6 

60.43    .05 

30.3    0.9 

Oct.    6.0 

7.72    .31 

81.5 

8.9 

41.76    .10 

38.9    0.7 

48.65    .15 

31.9 

8.5 

60.49    .10 

29.6    0.6 

15.9 

8.14     .53 

78.7 

8.7 

41.88    .14 

38.0    1.0 

48.85    .84 

39.5 

8.3 

60.61    .14 

29.1  441.3 

25.9 

8.76    .78 

76.3 

8.3 

43.04    .19 

36.8    1.3 

49.14    .33 

37.4 

1.9 

60.78    .10 

28.9    0.0 

Nov.    4.9 

9.57    .89 

74.1 

1.9 

43.35    SQ 

35.4    1.5 

49.53    .48 

25.7 

1.5 

60.99    .8^ 

29.1  -0.3! 

14.9 

10.54  1.04 

72.5 

1.4 

43.50    sm 

33.8    1.8 

49.97    .49 

245 

1.0 

61.35    .88 

29.6    0.7 1 

24.8 

11.65  1.16 

71.4 

0.8 

43.78    .30 

31.9    8.0 

50.49    .54 

23.8  4<>.4 

61.64    .31 

30.5    1.1 

Dec.    4.8 

12.85  1.84 

70.9  +0.8 

43.09    .38 

19.8    8.1 

51.05    .59 

23.7  -<».8 

61.87    .34 

31.7    1.4 

14.8 

14.11   1.S8 

71.0. 

-0.5 

43.43    .34 

17.7    8.3 

51.65    .61 

24.2 

0.8 

63.33    .36 

33.3    1.7; 

34.8 

15.39  1.87 

71.8 

1.1 

43.76    .34 

15.5     8.3 

53.36    .61 

25.3 

1.4 

63.58    .36 

35.3    8.0 

34.7 

16.6441.88 

73.3- 

-1.7 

44.10  +.34 

13.3  -8.1 

53.87  +.59 

36.9  < 

-1.9 

63.94  +.36 

37.4-8.3 
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APPABENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 


HeoD 
fiusir 


(Dec.  30.7) 

Jan.    9.7 

19.7 

89.7 

Feb.    8.6 

18.6 
28.6 
Mar.  10.6 
ao.5 
30.5 

Apr.  9.5 
19.4 
29.4 

May  9.4 
19.4 

99.3 

June   8.3 

18.3 

28.3 

July    8.2 

18.2 
28.2 

Aug.  ''•1 
17.1 

27.1 

Sept  6.1 
16.0 
26.0 

Oct.  6.0 
10.0 

25.9 

Nov.   4.9 

14.9 

24.8 

Dec.  4.8 
14.8 
24.8 
34.7 


*«  DraconiB. 


Hlght 
Afloenaioii. 


h     m 

12  28 


18.06  +.77 
18.83  .76 
19.58  .78 
20.27  .M 
20.90    .58 

21.44  .48 
21.86    .37 

22.18  S5 
22.36 -h.lS 
22.43    .00 

22.37  -.11 
22.21  .SI 
21.95  .31 
21.60    .38 

21.19  .44 


Deolinatton 
North* 


+70  26 


H 


73.1  -1.0 
72.4  H).4 
72.3  40.fi 
72.9  0.9 
74.0    1.5 


75.8 
78.0 
80.5 
83.3 
86«3 

69.2 
92.1 
94.7 
97.0 
99.0 


S.0 
9.4 

9.7 
9.9 
8.0 

9.9 
9.7 
9.5 
9.1 
1.7 


20.72 
20.22 
19.69 
19.16 
18.64 

18.14 
17.68 
17.25 
16.89 
16.58 


.49 
.59 
.53 
.53 
.51 

.48 
.45 
.40 
.34 


16.35  .19 
16.90  .10 
16.14  -.01 
16.18  +.00 
16.33    .19 

16.58  .301 

16.93  .41 

17.39  .50 

17.93  .59 

18.57  .67 
19.26  .79 
20.00  .75 
20.76  +.76 


100.4  1.9 

101.4  0.7 

101.9  +0.9 

101.9  -0.3 

101.3  0.8 

100.2  1.3 

98.6  1.8 

96.5  9.3 
94.0  9.7 

91.2  3.0 

88.0  3.3 

84.6  3.5 
80.9  3.7 

77.1  3.8 

73.3  3.8 

69.6  3.7 

65.9  3.6 

62.4  3.3 
59.3  3.0 

56.5  9.5 
54.3  9.0 

52.6  1.4 


*32  Camelop.  (fbll.) 


Riffht 
Asoenaion. 


DeeUnatloD 
North. 


h.     m 

12  46 


18.6749.19 
20.87  9.90 
23.06  9.15 

25.14  9.01 
27.05  1.80 

28.72  1.59 
30.08  1.19 
31.10  .89 
31.79  .43 
31.96+  .03 

31.80-  .36 
31.25  .73 
30.36  1.06 

29.15  1.35 
27.68  1.58 

26.00  l.7f^ 

24.16  1.90 
22.22  1.06 

20.22  9.00 

18.23  1.97 


16.29  1.90 

14.44  1.79 

12.73  1.63 

11.19  1.44 

9.85  1.99 

8.75  .97 
7.92  .( 
7.88  .39 
7.14-  .08 
7.22+ J85 

7.64  .58 

8.38  .91 

9.45  1.S9 

10.82  1.59 

12.47  1.77 
14.35  1.97 
16.40  9.11 


+84     3 


// 


66.3  -1.0 
65.6  -0.3 
65.6  40.3 
66.3  1.0 
67.6    1.6 


69.4 
71.8 
74.5 
77.4 
80.6 


9.1 
9.5 
9.8 
8.0 
8.1 


51.5-0.81  18.5549.19 


83.6  3.0 

86.6  9.9 
89.3  9.6 

91.7  9.9 

93.7  1.6 

95.3  1.3 

96.3  0.8 

96.8  40.9 
96.7  -0.4 
96.1  0.9 

94.9  1.4 
93.3  1.9 

91.1  9.4 
88.5  9.8 

85.5  3.9 

82.2  3.4 

78.6  3.7 
74.9  3.8 

71.0  3.9 

67.1  3.9 

63.2  3.8 
59.5  3.6 

56.0  3.3 
52.9  3.0 

50.1  9.5 
47.9  9.0 

46.2  1.4 
45.2  -0.7 


12  Can.  Venaticorum. 


Bigbt 
ABoeoBion. 


h     m 

12  50 


19.97 +.40 
20.37  .39 
20.76  .38 
21.12  .35 
21.46    .39 


Deollnatioik 
Nmh. 


+38  57 


I* 


21.76 
22.00 
22.20 
22.34 
22.44 


.97 
.99 
.17 
.19 
.07 


22.48  +.09 

22.49  -.09 
22.45  .06 
22.38  .09 
22.28    .11 


22.16 
22.03 
21.87 
21.71 
21.55 

21.39 
21.23 
21.08 
20.95 
20.84 


80.5  -1.9 

78.8  1.5 
77.5    0.9 

76.9  -0.4 
76.7  40.1 


77.1 

78.0 
79.2 
80.9 
82.8 

84.9 
87.0 
89.1 
91.9 
93.0 


0.6 
1.1 
1.5 
1.8 
9.0 

9.1 
9.1 
9.1 
1.9 
1.7 


0  Virginia. 


Bight 
Asoenaion. 


.13 
.14 
.16 
.16 
.16 

.16 
.15 
.14 
.19 
.10 


20.75     .07 

20.69  -.04 
20.68    .00 

20.70  +.05 
20.78    .10 

20.91  .15 

21.09  .91 

21.32  .96 

21.60  .30 

21.93  .34 
22.29  .37 
22.67  .39 
23.06  +.30 


94.7  1.5 

96.0  1.9 

97.0  0.9 

97.7  OJi 

96.0  +0.1 

97.9  -0.3 

97.5  0.7 

96.6  1.0 

95.4  1.4 

93.8  17 

91.9  9.1 

89.7  9.4 

87.2  9.6 

84.5  9.8 

81.6  3.0 

78.5  3.1 

75.3  3.9 
72.2  3.1 

69.1  3.0 

66.2  9.8 
63.5  9.5 
61.1  9.9 
59.1  -1.7 


h     m 

13    3 


38.52  +.34 
38.86  .34 
39.19  .33 
39.51  .30 
39.80    .97 


40.06 
40.28 
40.46 
40.61 
40.79 


.94 

.90 
.16 
.13 
.09 


40.80  .06 
40.84  .03 
40.86  +.01 
40.86 -.09 
40.83    .04 


DeelinatiOD 
South, 


40.78 
40.72 
40.64 
40.56 
40.47 

40.37 
40.26 
40.16 
40.07 
39.99 


.05 
.07 
.06 
.09 
.10 

.10 
.10 
.10 
.09 
.07 


39.93  .05 
39.90  -.09 
39.89  +.0] 
39.92  .05 
40.00    .10 

40.12  14 

40.28  .10 

40.49  .93 

40.74  .27 


o        / 

4  53 


18.7  -4.1 

20.8  9.1 

22.9  9.0 
24.8  1.9 
26.6    1.7 


28.2 
29.5 
30.5 
31.3 
31.9 


1.4 
1.9 
0.9 
0.7 
0.4 


32.2  -0.9 

32.3  0.0 
32.3  40.1 

32.0  o!3 

31.7  0.4 

31.3    0.4 

30.8  0.5 

30.3  0.6 
29.7    0.6 

29.1  0.6 

28.5  0.6 
28.0    0.6 

27.4  0.5 

27.0  0.4 

26.6  0.3 

26.3  +0.9 

26.2  0.0 

26.3  -0.3 

26.5  0.4 

27.1  0.6 


27.8  0.9 

28.9  1.9 
30.2  1.4 
31.8  1.7 


41.03    .30  33.6    1.9 

41.34    .39  35.6    9.0 1 

41.67    .34  37.6    9.1  ] 

42.02  +.34  39.7  -9.1 ! 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


(Dec.  30.8) 

Jan.     9.8 

19.7 

89.7 

Feb.    8.7 

18.7 
28.6 
Mar.  10.6 
20.6 
30.5 

Apr.  9.6 
19.5 
29.5 

May  9.4 
19.4 

29.4 

June   8.3 

18.3 

28.3 

July    8.3 

18.2 
28.2 
Aug.  7.2 
17.2 
27.1 

Sept.  6.1 
16.1 
26.0 

Oct.  6.0 
16.0 

26.0 

Nov.   4.9 

14.9 

24.9 

Dec.  4.8 
14.8 
24.8 
34.8 


a  Virginis. 
(Spica.) 


Right 
AacensioD. 


h     xn 

13  18 


46.37  -f  .35 
46.72  .34 
47.06    .33 

47.38  .31 
47.68    .39 


47.95 
48.19 
48.^ 
48.55 
48.68 


M 
.S9 

.18 
.14 
.11 


48.77    .08 
48.84    .05 

48.87  +.03 

48.88  .00 
48.87  -.08 


48.83 
48.78 
48.71 
48.63 
48.53 

48.43 

48.32 
48.21 
48.11 
48.02 


.04 
.06 
.08 
.09 
.10 

.11 
.11 
.11 
.10 
.08 


DecUofition 
Souih. 


47.95  .06 
47.90  -.03 
47.88  .00 
47.90  +.04 

47.96  .06 

48.07  .13 

48.22  .18 

48.42  .22 

48.67  J26 

48.95  .30 
49.26  .39 
49.59  .34 
49.93  +.34 


-10  31 

29.2  -8.0 

31.3  8.1 

33.4  8.0 

35.4  8.0 
37.3  1.8 

39.0  1.6 

40.6  1.4 
41.9  1.3 
43.0  1.0 

43.8  0.7 

44.5  0.5 

44.9  0.3 

45.2  -0.3 

45.3  0.0 

45.2  +0.1 

45.0  0.8 

44.7  0.3 

44.3  0.4 
43.9  0.5 

43.4  0.6 

42.8  0.6 

42.1  0.6 

41.5  0.6 

40.9  0.6 

40.3  0.5 

39.8  0.5 

39.4  0.3 
39.1  +0.3 

39.1  0.0 

39.2  -0.3 

39.6  0.5 

40.3  0.8 
41.3  1.1 

42.6  1.4 

44.1  1.6 
45.8    1.8 

47.7  8.0 


^  Virginia. 


Bight 
AacenaioD. 


h     m 

13  28 


28.98  +.34 
29.31  .34 
29.65  .33 
^.97  .31 
30.27    jad 


30.54 
30.78 

oU.ilC) 

31.15 
31.29 


.86 
S» 

.19 
.15 
.13 


31.39    .08 
31.45    .05 

31.49  +.03 
31.51    .00 

31.50  -.09 


31.47 
31.42 
31.35 
31.27 
31.18 

31.08 
30.97 
30.86 
30.75 
30.66 


Deoliiiatlon 
North* 


.04 
.06 
.07 
.09 
.10 

.11 
.11 
.11 
.10 
.09 


30.58     .07 

30.52    .04 

30.49  -.01 

30.50  +.03 
30.54    .07 

30.64  .11 

30.77  .16 

30.96  .80 

31.18  .35 


31.45 
31.75 
32.07 


.31 
.33 


49.7  -3.0 1  32.40  +.33 


o        / 

+0    1 


// 


9  UrsflB  Majoria. 


Bight 
Awwiialnn. 


35.9-9.8 
33.8    9.1 

31.8  1.9 

29.9  1.7 

28.3  1.5 

27.0  1.8 
25.9    0.9 

25.1  0.6 
24.6    0.4 

24.4  H>.l 

24.4  +0.1 

24.6  0.3 

25.0  0.5 

25.5  0.6 

26.1  0.6 

26.8    0.^4 
27.5    0.7 

28.2  0.7 

28.8  0.6 
29.5    0.6 

30.0  0.5 
30.5    0.5 

31.0  0.4 

31.3  0.3 
31.5  -H).! 

31.5    0.0 

31.4  -0.3 

31.1  0.4 

30.5  0.7 

29.7  0.9 

28.7  1.3 
27.4    1.4 

25.9  1.7 

24.1  1.8 

22.2  9.0 
20.1  3.1 
18.0  8.1 
15.9  -9.1 


h     m 

13  42 


44.36  +.43 
44.80  .44 
45.24  .44 
45.67  .43 
46.09    .40 


46.47 
46.80 
47.09 
47.32 
47.49 


.36 
.31 
.36 
J30 
.14 


47.60  .09 
47.06  +.03 
47.67  -.03 
47.62  .07 
47.54    .11 


47.41 
47.25 

47.06 
46.85 
46.62 


.14 

.17 
.30 
.38 
.33 


46.38     JM 


DecliBatioBi 
North. 


+49  54 


// 


59.1  -9JS 
57.1    1.7 

55.6  1.9 

54.7  -0.6 
54.5  40.1 


54.9 
55.8 
97.3 
59.2 
61.4 


0.7 
1.3 

1.7 
9.1 
9.4 


63.9  9.6 

66.6  9.7 

69.2  9.7 
71.9  9.6 

74.3  9.4 

76.6  9.1 

78.5  1.7 

80.0  1.4 
81.2  0.9 
81.9  40.5 

82.1  0.0 
46.14  .94]  81.9  -0.4 
45.90  .84  81.3  0.9 
45.67  .33  80.1  1.3 
45.46    .80   78.6  1.8 


45.27  .17 
45.11  .14 
44.99  .09 
44.92  -.04 
44.90  +.01 

44.95  .08 

45.06  .14 

45:23  .31 

45.47  .87 


45.77 
46.12 
46.51 


.33 

.37 
.41 


76.6  8.9 

74.2  8.5 
71.5  8.9 
68.5  3.1 

65.3  3.4 

61.8  3.5 

58.3  3.6 

54.7  3.6 
51.2  3.5 

47.8  3.8 
44.7  9.9 
42.0  9.0 


9  Bootta. 


Bight 


h     m 

13  48 


52.88  +.34 
53.22  .34 
53.56  .34 
53.90  .33 
^.21    .30 


54.50 
54.76 
54.99 
56.18 
55.33 


.98 
.94 

.91 
.17 
.13 


55.45    .10 
55.53    .06 

55.58  +.03 
55.60    .00 

55.59  -.(» 


55.56 
55.50 
55.43 
55.33 
55.23 

55.11 

54.98 
54.84 
54.72 
54.60 


.04 

.07 
.08 
.10 
.1] 

.19 
.13 
.18 
.19 
.11 


46.94 +.43   39.6  HLl 


54.49  .10 
54.40  .07 
54.34  -.04 
54.32  .00 
54.34  +.04 


54.40 
54.51 


.09 
.18 


DedinatioD 
North. 


o         / 

+19    0 


t* 


22.6 

20.4  9.1 

18Ji  1.7 

16.9  M 

15.7  0.9 

16.0  0.5 

14.7  -0.1 

14.8  40.3 
15.3    0.7 

16.1  1.0 


173 
18.6 
20.0 
21.6 
23.1 


IJS 
1.4 
1.5 
1J5 
1.5 


24.6  1.4 

25.9  1.3 

27.2  1.1 

28.2  0.9 

29.0  0.7 

29.6    0.5 

30.0  +0.3 

30.1  0.0 
29.9-0.3 
29.4    0.6 


28.7 
27.6 
26.3 
24.7 
22.9 

20.7 
18.4 


54.66    .18   15.9 


54.87    M 

55.12  .97 
55.40  .30 
55.72  .33 
56.05 +.34 


13.3 


0.9 

1^; 

1.5 
1.7 

9.0 

%S 
9.4 

9.6 
9.6 


10.6  9.7 

aO  9.6 

5.5  9.5 
3.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Hea& 
Solar 
D»te. 

p  Centauri. 

•a 

Draconia. 

a  Bootis. 
(Areturus.) 

^Bootis. 

Bight 

DeoUiiation 
Smah, 

Bigb 

b 
urn. 

Deolioation 
ITorth, 

Bight 
Aao^aioii. 

DeoUiiation 
Ifarth. 

Bight 
Afloenalon. 

Declination 
North. 

- 

h     m 

13  55 

-59  46 

14 

m 

1 

+64  56 

h     m 

14  10 

+19  48 

h     m 

14  21 

+52  24 

(Dee.  30.8) 

8 

12.82  +.59 

//  ■ 
51.9  -0.5 

8 

5.28 +JS6 

66.7  -9.3 

8 

5.96  +.33 

62.6-9.5 

8 

2.51  +.41 

32.6  -9.6 

Jan.    9.8 

13.41     .J59 

62.7 

1.0 

5.86 

.59 

64.7    1.7 

6.29    .34 

50.2    9.9 

2.94 

.44 

30.2    9.1 

19.8 

13.99    .58 

53.9 

1.5 

6.47 

.61 

63.3    1.1 

6.63    .34 

48J2    1.9 

3.38 

.45 

28.4    1.5 

39.7 

14.56    .56 

55.6 

1.9 

7.07 

.60 

62.5  -0.4 

6.97    .33 

46.5    1.5 

3.83 

.45 

27.2    0.9 

Feb.    8.7 

15.11     .53 

S7.7 

9.3 

7.66 

.57 

62.5  +0.3 

7.29    .31 

45.2    1.1 

4.27 

.43 

26.6  -0.3 

18.7 

15.61     .48 

60.1 

8.5 

8.20 

.59 

63.1    0.9 

7.69    J99 

44.4    0.6 

4.69 

.40 

26.6  +0.4 

28.6 

16.07    .43 

62.8 

9.8 

8.70 

.46 

64.3    1.5 

7.86    .96 

44.0  H).9 

5.07 

.36 

27.3    1.0 

Mar.  10.6 

16.47    .37 

65.6 

9.9 

9.12 

.39 

66.0    9.0 

8.10    J39 

44.1  +0.3 

5.41 

.31 

28.5    1.5 

20.6 

16.81    .31 

68.6 

3.0 

9.47 

.30 

68.3    9.4 

8.31    .19 

44.5    0.6 

5.70 

.96 

30.3    9.0 

30.6 

17.10    ae 

71.6 

3.1 

9.73 

.91 

70.9    9.7 

.8.48    .15 

45.4    1.0 

5.93 

.90 

32.5    9.4 

Apr.    9.5 

17.38    .19 

74.7 

3.0 

9.90 

.19 

73.7    9,9 

8.61    .19 

46.5    1J2 

6.10 

.14 

35.0    9.6 

19.5 

17.49    .13 

77.7 

9.9 

9.98  +.04 

76.8    3.0 

8.71    .08 

47.8    1.4 

6.21 

.08 

37.7    9.8 

29.5 

17.59    .07 

80.5 

9.8 

9.97- 

-.05 

79.8    3.0 

.8.78    .05 

49.3    1.6 

6.27  +.03 

40.5    9.8 

May    9.4 

17.64  +.09 

83.2 

9.6 

9.88 

.13 

82.7    9.9 

8.82  +.09 

50.9    1.6 

6.27- 

-.03 

43.4    9.8 

19.4 

17.63  -.04 

85.7 

9.3 

9.72 

.90 

85.5    9.6 

8.83 -.01 

52.5    1.6 

6.22 

.08 

46.1    9.6 

29.4 

17.56    .09 

87.9 

9.1 

9.49 

.96 

88.8    9.3 

8.81    .03 

54.1    1.5 

6.12 

.19 

48.7    9.4 

June    8.4 

17.44    .14 

89.8 

1.7 

9J20 

.39 

90.1     1.9 

8.76    .06 

55.5    1.4 

5.97 

.16 

51.0    9.1 

18.3 

17.27    .19 

91.3 

1.3 

8.86 

.36 

91.9    1.5 

8.69    .08 

56.8    1.9 

5.79 

.90 

52.9    1.8 

28.3 

17.06    .93 

92.5 

0.9 

8.48 

.39 

93.1    1.0 

8.60    .10 

58.0    1.0 

5.58 

ja 

54.4    1.3 

July    8.3 

16.82    .90 

93.2 

0.5 

8.08 

.49 

93.9  +0.5 

8.50    .11 

58.9    0.8 

5.34 

J35 

55.6    0.9 

18.3 

16.55    J26 

93.5  -0.1 

7.65 

.43 

94.1    0.0 

8.37    .13 

59.6    0.5 

5.08 

.97 

56.2  +0.4 

38.2 

16.25    .30 

93.3  +0.4 

7.21 

.44 

93.8  -0.5 

8.24    .14 

60.0  +0.3 

4.81 

.98 

56.4    0.0 

Aug.   7.2 

15.95    .30 

92.7 

0.8 

6.78 

.43 

93.0    l.O 

8.10    .14 

60.1     0.0 

4.53 

.98 

56.1  -0.5 

17.2 

15.65    M 

91.7 

1.9 

6.35 

.41 

91.8    1.5 

7.96    .14 

60.0  -0.3 

4.25 

.98 

55.4    1.0 , 

27.1 

15.37    .96 

90.3 

1.6 

5.96 

.38 

90.0    9.0 

7.82    .13 

59.5    0.6 

3.98 

.96 

54.1    1.5 

SepU  6.1 

15.13    .99 

88.5 

1.9 

5.59 

.34 

87.8    9.4 

7.70    .19 

58.8    0.9 

3.72 

.94 

52.4    1.9 

16.1 

14.93    .17 

86.4 

9.9 

5.^ 

.99 

85.1     9.8 

7.59    .10 

57.8    1.9 

3.50 

.91 

50.3    9.3 

26.1 

14.79    .10 

84.1 

9.4 

5.02 

.93 

82.1     3.9 

7.51    .07 

56.5    1.5 

3.31 

.17 

47.8    9.7 

Oct.     6.0 

14.72  -.03 

81.7 

9.4 

4.82 

.15 

78.8    3.5 

7.46  -.03 

54.9    1.8 

3.17 

.19 

44.9    3.0 

16.0 

14.74  +.06 

79.3 

9.4 

4.71- 

-.07 

75.2    3.7 

7.45  +.01 

53.0    9.0 

3.08- 

-.06 

41.8    3.3 

26.0 

14.84    .15 

77.0 

9.3 

4.69  +.09 

71.5    3.8 

7.48    .06 

50.3    9.3 

3.06  +.01 

38.3    3.5 

Soy.    5.0 

15.04    .94 

74.8 

9.0 

4.75 

.11 

67.6    3.8 

7.57    .11 

48.4    9.5 

3.10 

.08 

34.8    3.6 

14.9 

15.32    .33 

72.9 

1.7 

4.91 

.91 

63.8    3.8 

7.70    .16 

45.9    9.6 

3.21 

.15 

31.1    3.7; 

24.9 

15.69    .41 

71.4 

1.3 

5.17 

.30 

60.1    3.7 

7.88    .91 

43.2  .9.7 

3.39 

.99 

27.4    3.6 

Dec.    4.9 

16.13     .47 

70.4 

0.8 

5.51 

0 

.39 

56.5    3.4 

8.11     J25 

40.4    9.8 

3.64 

.98 

23.9    3.5 

14.8 

16.64    .53 

69.8  +0.3 

5.94 

.47 

53.3    3.0 

8.38    .98 

37.7    9.7 

3.90 

.34 

20.5    3.9; 

24.8 

17.18    .56 

69.7  -0.9 

6.44 

.53 

50.5    9.6 

8.68    .31 

35.0    9.6 

4.32 

.38 

17.4    9.9' 

34.8 

17.76  +.50 

70.1  -0.7 

6.99  +.67 

48.1  -9.0 

9.00  +.391 

32.6-9.3 

4.73  +.4^ 

14.8  -a.4 , 
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APPAEENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

*5  UrBOD  Minoris. 

0^  Centaurt 

e  Bootifl. 

tfl  Libro. 

Mean 
Solar 
Date. 

1 

Bigbt 
Afloenalon. 

DeoHnaticni 
North. 

Bight 
Aaoenaion. 

Deellnatloii 
South, 

Bight 
Aaoenaion. 

DeGlinalioD 
JTorfft. 

Bight 
AaoenaloB. 

DeeUnatkm 
AmtJL 

h     m 

14  27 

+76  13 

h     m 

14  31 

-60  19 

h     m 

14  89 

+27  34 

h     m 

14  44 

O           t 

-15  31 

(Dec.  30.8) 

8 

46.97  •I-.84 

50.9  HI.4 

a 
19.50 +.56 

32.4    0.0 

8 

39.51  +.39 

65.7  -S.6 

8 

7.69 +.33 

64''4  -1.5 

Jan.    9.8 

47.86 

.93 

48.8    1.8 

20.07    .68 

32.6  -0.5 

39.84    .34 

63.2    9.3 

8.03    .34 

66.0    lA 

19.8 

48.80 

.97 

47.3    1.9 

20.66    M 

33.3    0.9 

40.19    .35 

61.1     1.9 

8.37    .34 

67.7    1.7 

29.7 

49.78 

.96 

46.5  -0.6 

21.24    .58 

34.4    1.4 

40.54    .34 

50.4    1.5 

8.73    .34 

69.3    lA 

Feb.    8.7 

50.76 

.96 

46.3  4«.S 

21.81    JX 

36.0    1.8 

40.88    .33 

56.2    1.0 

9.05    .33 

71.0    l.f 

18.7 

51.70 

.91 

46.8    0.8 

22.35    .58 

38.0    9.1 

41.20    .31 

57.5  -0.5 

9.37    .31 

72.5    1.5 

28.7 

52.56 

.89 

48.0    1.6 

22.85    .48 

40.2    9.3 

41.50    S» 

57.3    0.0 

9.67    .98 

73.9    1.3 

Mar.  10.6 

53.33 

.71 

49.7    9.0 

23.30    .43 

42.6    9.6 

41.77    .96 

57.6  +0.5 

9.94    JB6 

75.2    1.S 

20.6 

63.97 

.67 

52.0    9.4 

23.71    .37 

45.3    9.7 

42.01    S2 

58.4    1.0 

10.18    M 

76.3    1.0 

30.6 

54.47 

.49 

54.6    9.8 

24.05    .39 

48.0    9.8 

42.22    .10 

50.6    1.4 

10.39    M 

77.2    0.8 

Apr.    9.6 

54.81 

.96 

57.5    3.0 

24.34    .96 

50.8  *9.8 

42.39    .15 

61.1     1.7 

10.58    .17 

77.9    0.6 

19.5 

54.99  +.10 

60.6    3.9 

24.57    .90 

53.7    9.8 

42.52    .11 

62.9    1.9 

10.73    .14 

78.4    0.5 

29.5 

55.00- 

-.06 

63.8    3.1 

24.74    .14 

56.5    9.7 

42.61    .06 

64.9    9.0 

10.86    .11 

78.8    0.3 

May    9.5 

54.86 

jaa 

66.9    3.0 

24.85    .06 

59.2    9.6 

42.67    .04 

66.9    9.1 

10.96    .06 

79.0    OJt 

19.4 

54.58 

.36 

69.8    9.8 

24.90  +.09 

61.7    9.4 

42.70  +.01 

69.1    9.1 

11.02    .06 

79.2-0.1 

29.4 

54.15 

.48 

72.5    9.5 

24.88  -.04 

64.0    9.9 

42.70  -.09 

71.1    9.0 

11.06  +.09 

79.2    0.0 

June   8.4 

53.60 

.60 

74.8    9.1 

24.81    .10 

66.1     1.9 

42.66    .05 

73.0    1.8 

11.07    .00 

79.1  +0.1 

18.4 

52.95 

.69 

76.7    1.7 

24.68    .16 

67.9    1.6 

42.60    .08 

74.8    1.6 

11.05  -.03 

78.9    0J9 

28.3 

52.22 

.77 

78.2    1.9 

24.50    .91 

69.3    1.9 

42.51    .10 

76.3    1.4 

11.01     .06 

7a7    0.3' 

July    8.3 

51.42 

.83 

79.1    0.7 

24.27    .95 

70.4    0.8 

42.40    .19 

77.6    1.1 

10.94    .06 

78.4    OJ, 

18.3 

50.56 

.87 

79.6  +4).l 

24.00    .99 

71.0  -0.4 

42.26    .14 

78.5    0.8 

10.85    .10 

78.0    0.4 

28.3 

49.69 

.88 

79,5  -0.4 

23.70    .31 

71.2    0.0 

42.11    .15 

79.1    0.5 

10.74    .19 

77.6    6.5 

Aug.   7.2 

48.80 

.88 

78.8    0.9 

23.38    .39 

71.0  +0.4 

41.95    .16 

79.4  +0.1 

10.61    .13 

77.1    0.5 

17.2 

47.93 

.86 

77.7    1.4 

23.05    .33 

70.3    0.9 

41.79    .17 

79.4  -0.9 

10.48    .14 

76.6    e.5 

27.2 

47.09 

.81 

76.0    1.9 

22.73    .30 

69.2    1.3 

41.62    .16 

79.0    0.6 

10.34    .13 

76.0    0.5 

Sept.  6.1 

46.31 

.75 

73.9    9.4 

22.42    .99 

67.8    1.6 

41.46    .16 

78.2    0.9 

10.21    .19 

75.5    0.5 

16.1 

45.60 

.67 

71.3    9.8 

22.16    .94 

66.0    9.0 

41.32    .13 

77.1    1.3 

10.10    .10 

75.0    0.5 

26.1 

44.98 

.67 

68.3    3.1 

21.95    .18 

63.9    9.9 

41.20    .11 

75.6    1.6 

10.00    .06 

74.5    0.4 

Oct.    6.1 

44.47 

.45 

65.1    8.4 

21.81    .10 

61.6     9.4 

41.11     .07 

73.8    1.9 

9.94  -.04 

74.2    0.3 

16.0 

44.09 

«31 

61.5    3.6 

21.75  -.09 

59.2    9.4 

41.06  -.03 

71.7    9.9 

9.92    .00 

74.0  +0.1 

26.0 

43.86. 

-.16 

57.8    8.8 

21.77  +.07 

56.8    9.4 

41.06 +.09 

69.3    9.5 

9.94  +.05 

74.0  -0.1 

Nov.    5.0 

43.78 

.00 

53.9    3.9 

21.89    .17 

54.5    9.9 

41.11     .07 

66.7    9.7 

10.02    .10 

74.1    0.3 

15.0 

43.86  +.17 

50.1     3.8 

22.10    .96 

52.4    9.0 

41.21    .13 

63.8    9.9 

10.14    .15 

74.5    0J»| 

24.9 

44.11 

.33 

46.3    3.7 

22.40    .34 

50.5    1.7 

41.36    .18 

60.9    3.0 

10.31    .90 

75.2    0.8 

Dec.    4.9 

44.52 

.49 

42.7    3J> 

22.79    .49 

49.0    1.3 

41.56    JB3 

57.9    3.0 

10.54    JM 

76.1    1.0 

14.9 

45.09 

.64 

39.4    3.1 

23.25    .49 

48.0    0.8 

41.81    jsn 

55.0    9.9 

10.80     .98 

77.2    l.« 

24.8 

45.79 

.78 

36.4    9.7 

23.76    .54 

47.4  +0.3 

42.10    .30 

52.1     9.7 

11.10     .31 

78.5    1.4 

34.8 

46.61  +.87 

34.0  -a.S 

24.31  +.57 

47.4  -0.9 

42.41  +.39 

49.5  -8.5 

11.42 +.33 

80.0  -1.5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

*ji  UfBA  Minoris. 

p  Bootifl. 

P  LibrflB. 

ft*  Bootis. 

Kean 
Solar 
D%te. 

Riptbt 
Aaoeiuion. 

Deci' nation 
Jiorth, 

Bifibt 

Deolixiation 
North, 

BlKbt 

A8C6I18ion. 

Dedioatioii 

Biebt 
AsceDsion. 

DecllnatloD 
North. 

h     m 

14  51 

+74  38 

h     m 

14  57 

+40  51 

b     m 

15  10 

o         » 

-8  55 

b     m 

15  19 

O           1   1 

+37  47 

(Dec.  30.8) 

8 

3.03  +.71 

48.5  H9.6 

8 

20.74  +.S() 

6l'.V  -4.9 

8 

2d.o5  +.30 

58.9  -1.7 

'      8 

52.54  +.31 

63.3  -9.9 

Jan.     9.8 

3.78 

.80 

46.8    9.1 

81.09    .36 

59.0    9.4 

26.67    .32 

60.6    1.7 

52.86    .34 

60.6    9.6 

19.8 

4.61 

.86 

44.4    1.5 

81.46    .38 

56.8    9.0 

27.00    .33 

62.2    1.6 

53.21    .36 

58.2    9.9 

29.8 

5.48 

.88 

43.8    0.8 

81.84    .38 

55.1     1.4 

27.33    .33 

63.8    1.6 

53.57    .36 

56.3    1.6 

Feb.    8.7 

•    6.37 

.88 

48.7  -0.1 

32.22    .37 

53.9    0.9 

87.66    .39 

65.3    1.4 

53.94    .36 

54.9    1.1 

18.7 

7.34 

.85 

48.9  +0.5 

28.59    .36 

53.4  -0.3 

27.98    .31 

66.7    1.3 

54.89    .35 

54.2  -0.5 

88.7 

8.05 

.78 

43.7    1.9 

82.93    .33 

53.4  +0.3 

28.28    .99 

67.9    1.1 

54.64    .33 

54.0  +0.1 

Mar.  10.7 

8.79 

M 

45.8    1.7 

83.34    .30 

54.1    0.9 

28.56    .97 

68.8    0.8 

54.95    .30 

54.4    0.7 

80.6 

9.43 

.58 

47.8    9.9 

83.53    .96 

55.2    1.4 

88.81    .94 

69.5    0.6 

55.84    jn 

55.3    1.9 

30.6 

9.95 

.46 

49.7    9.6 

83.77    .92 

56.9    1.8 

89.04    .92 

70.0    0.4 

55.50    JM 

66.7    1.6 

Apr.    9.6 

10.34 

.32 

58.5    9.9 

83.96    .17 

58.9    9.9 

29.24    .19 

70.3  -0.9 

55.71    .20 

58.5    9.0 

19.5 

10.5^ 

.17 

55.5    3.1 

84.18    .13 

61.2     9.4 

89.48    .16 

70.4    0.0 

55.89    .16 

60.7    9.3 

89.5 

10.69 +.03 

58.7    3.9 

84.83    .00 

63.7    9.6 

89.56    .13 

70.3  +0.9 

56.03    .19 

^63.8    9.5 

May    9.5 

10.65  - 

-.11 

61.9    3.1 

84.30  +.05 

66.4    9.6 

89.68    .10 

70.1    0.3 

56.13    .07 

65.8    9.6 

19.5 

10.47 

.M 

64.9    3.0 

84.38    .00 

69.0    9.6 

89.77    .07 

69.7    0.4 

56.18  +.03 

68.4    9.6 

89.4 

10.17 

.37 

67.8    9,7 

84.31  -.03 

71.6    9.5 

89.83    .04 

69.3    0.4 

56.80    .00 

71.0     2.5 

June   8.4 

9.74 

.48 

70.4    9.4 

84.85    .07 

74.0    9.3 

89.86  +.03 

68.9    0.5 

56.17 -.04 

73.4    9.4 

18.4 

9.31 

.57 

78.6    9.0 

24.17    .10 

76.1     9.0 

89.86  -.01 

68.4    0.5 

56.12    -08 

75.7    9.1 

88.4 

8.60 

.65 

74.3    1.5 

24.04    .14 

78.0    1.7 

89.83    .04 

67.9    0.5 

56.02    .11 

77.7    1.9 

July    8.3 

7.91 

.79 

75.6    1.0 

23.89    .16 

79.5    1.3 

89.78    .07 

67.4    0.5 

55.90    .14 

79.4    1.5 

18.3 

7.17 

.77 

76.4  +0.5 

23.78    .19 

80.7    0.9 

89.70    .09 

66.8    0.5 

55.74    .17 

80.8    1.9 

88.3 

6.38 

.80 

76.7    0.0 

23.52    JiO 

81.4    0.5 

29.59    .11 

66.3    0.5 

55.56    .19 

81.8    0.8 

Aug.  7.8 

5.58 

.81 

76.4  -0.5 

23.31    .99 

81.7  +0.1 

29.47    ,13 

65.8    0.5 

55.36    Al 

88.4  +0.4 

17.8 

4.78 

.80 

75.6    l.l 

23.09    .92 

81.6  -0.3 

29.34    .14 

65.4    0.4 

55.15    412 

82.5    0.0 

87.8 

3.99 

.77 

74.3    1.6 

22.86    .S3 

8L0    0.8 

29^    .14 

65.0    0.4 

54.93    SSi 

82.3  -0.5 

Sept.  6.8 

3.81 

.73 

78.5    9.0 

22.65    JBl 

80.0    1.9 

29.06    .14 

64.7    0.3 

54.72    .21 

81.6    0.9 

16.1 

8.54 

.66 

70.2    9.5 

22.45    .19 

78.6    1.6 

28.93    .19 

64.4    0.9 

54.51    .10 

80.4     1.3 

86.1 

1.91 

.58 

67.6    9.9 

22.27    .16 

76.8    9.0 

88.83    .10 

64.3  +0.1 

54.33    .17 

78.9    1.7 

Oot.     6.1 

1.38 

.48 

64.5    3il 

22.13    .19 

74.6    9.4 

28.74    .07 

64.3  -0.1 

54.18    .14 

77.0    9.1 

16.1 

0.96 

.36 

61.8     3.5 

22.04    .07 

72.0    9.7 

28.69  -.03 

64.4    0.9 

54.06    .09 

74.7    9.5 

86.0 

0.67 

.S3 

57.6    3.7 

21.99 -.02 

69.1    3.0 

28.69  +.09 

64.7    0.4 

53.99  -.04 

72.1     9.8 

Nov.   5.0 

0.51- 

-.08 

53.8    3.8 

21.99  +.04 

66.0    3.2 

28.73    .07 

65.3    0.6 

53.97  +.01 

69.2    3.0 

16.0 

0.50  +.07 

49.9    3.8 

22.06    .10 

68.7    3.4 

28.82    .12 

66.0    0.8 

54.01    .07 

66.0    3.9 

84.9 

0.65 

.33 

46.1     3.8 

22.19    .16 

50.3    3.4 

28.97    .17 

67.0    1.1 

54.11    .13 

68.8    3.3 

Deo.    4.9 

0.95 

.37 

42.4     3.6 

22.37    .21 

,55.9    3.4 

29.16    .91 

68.1    1.3 

64.27    .18 

59.4    3.8 

14.9 

1.39 

.51 

38.9    3.3 

22.61     .96 

52.6    3.3 

29.39    .95 

69.5    1.4 

54.48    .94 

56.1     3.9 

84.9 

1.97 

.64 

35.8    9.9 

22.90    .31 

49.4    3.0 

29.66    .99 

70.1     1.6 

54.74    .28 

53.0    3.1 

34.8 

8.66  +.74 

33.1  -9.4 

23.23  +.35 

46.6  -^.7 

29.96  +.39 

72.6  -1.6 

55.04  +.39 

50.0  -«.8 
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Mean 
Solai 
Date. 


(Dec.  30.9) 

Jan.    9.8 

19.8 

39.8 

Feb.    8.8 

18.7 
88.7 
Mar.  10.7 
30.6 
30.6 

Apr.  9.6 
19.6 
39.5 

May  9.5 
19.5 

39.5 

June   8.4 

18.4 

38.4 

July    8.3 

18.3 
38.3 
Aug.  7.3 
17.3 
37.3 

SepU  6.3 
16.3 
36.1 

Oct.  6.J 
16.1 

36.0 

Nov.    5.0 

15.0 

35.0 

Dec.    4.9 

14.9 
34.9 
34.9 


*-^  UrsflB  Minorifl. 


Rtght 
Asoenaion. 


h     m 

15  20 


64.04  +.56 
54.65  .65 
55.34  .79 
56.08  .76 
56.85    .78 


57.63 
58.37 
59.06 
59.69 
60.33 


.76 
.73 
.66 

.58 
.48 


60.64    .37 
60,95    .95 

61.14  .13 
61.31  +.01 

61.15  -.11 


60.98 
60.70 
60.33 
59.85 
59.30 

58.69 
58.03 
57.34 
56.63 
55.93 

55.33 

54.57 
53.96 
53.43 
53.98 


Declination 
Nmrth. 


.93 
.33 

.43 
.51 

.58 

.64 
.68 
.70 
,71 
.70 

.68 
.64 

.49 
.40 


53.64  .99 
53.41  .16 
53.31  -.03 
53.35  +.11 

53.53  .94 
53.84  .37 
53.37  .49 
53.83  +.60 


+72  15 

43.7  -S.9 
40.0    9J} 

37.8  1.9 
36.3    1.3 

35.3  -0.6 

# 

36.0  +0.1 

35.4  0.6 

36.5  1.4 

38.3  1.9 

40.4  9.4 

43.0    9.8 

46.0  3.1 

49.1  3.9 

53.3  3.9 

55.5  3.1 

58.6  3.0 

61.4  9.7 

63.9  9.3 
66.1  1.9 
67.8  1.5 

69.0    1.0 

69.8  +0.5 
70.0    0.0 

69.7  -0.6 

68.9  1.1 

67.6  1.6 

65.7  9.1 

63.5  9.5 

60.8  9.0 
57.7    3.9 

54.3  3.5 
50.7    3.7 

47.0  3.8 

43.1  3.8 

39.4  3.7 
35.7  3.5 
33.4  3.3 
39.4  -9.7 


a  CoronoB  Borealk. 


Bight 
Aacenslon. 


h     m 

15  29 


30.99 +jn 
31.39  .31 
31.61  .33 
31.d5  .34 
33.38    .34 


33.63 
33.93 
33.33 
33.51 
33.75 

33.97 
34.15 
34.30 
34.41 
34.49 


.33 
.31 
S» 
M 
J33 

SO 
.17 
.13 
.10 
.06 


34.53  +.03 

34.54  -.01 
34.53  .04 
34.46  .07 
34.37    .10 


DeoUnatioii 
NorOu 


34.36 
34.13 
33.96 
33.78 
33.60 

33.43 
33.35 
33.09 
33.95 
33.86 


.13 
.15 
.17 
.18 
.18 

.18 
.17 
.15 
•19 
.08 


33.80  -.03 

33.79  +.09 
33.83  .07 
33.93    .19 

33.08  .17 
33.38  .99 
33.53    .98 

33.80  4j.30 


+27     7 

19.7  -9.8 

17.0  9.5 
14.7    9.1 

13.7  1.7 
11.3    1.3 

10.3  0.7 
9.8  -0.9 
9.8  -^.3 

10.4  0.8 
11.4  iJt 

13.8  1.6 
14.6  1.9 

16.6  9.1 

18.7  9.9 
31.0  8.3 

33.3  9Ji 

35.4  9.1 

37.5  9.0 
39.3  1.7 
31.0  1.5 

33.3  IS 

33.3  0.9 

34.0  0.5 

34.3  +0.9 

34.3  -0.9 

33.9  0.6 
33.3  1.0 
33.0  1.3 

30.5  1.7 
38.7  8.0 

36.6  9.3 
34.3  9.5 
31.5  9.8 

18.7  9.9 

15.7  3.0 

13.7  3.0 

9.8  9.8 

7.0  -9.6 


a  Serpentia. 


Bight 
AscenaiaD. 


h     m 

15  38 


15.30  +.98 
15.49  .30 
15.80  .31 
16.11  .39 
16.43    .39 


16.76 
17.05 
17.34 
17.60 
17.84 

18.06 
18.35 
18.41 
18.54 
18.65 


.31 
.99 
.98 
J5 
.93 

.90 
.18 
.15 
.19 
.09 


DdoUnatico 
North. 


18.73  Joe 
18.76  +.03 
18.78  .00 
18.76  -.03 
18.71    .06 


18.63 
18.53 
18.41 
18.37 
18.13 

17.96 
17.83 
17.69 
17.58 
17.50 


.09 

ai 

•13 
.15 
•15 

.15 
.14 
.19 
.10 
.06 


17.46  -.09 

17.47  +.03 
17.63  .08 
17.68    .13 

17.78  .18 
17.98  .99 
18.31    .96 

18.48  +.98 


e  Serpentia. 


Bight 


o       / 

+6  48 


// 


38.3 -fiJS 
36.3    9.0 

34.3  1.9 

33.4  1.6 
30.9    1.4 

19.7    1.0 
18.9    0.7 

18.4  -0.3 
18.3  +0.1 

18.5  0.4 


19.1 
19.9 
30.9 
33.1 
33.4 

34.7 
36.1 
37.4 

38.6 
39.6 


0.7 
1.1 

1.9 
1.3 

1.4 
1.3 
1.3 
IS 
1.0 


30.7     0.9 

31.6  0.7 

33.3  0.6 

33.7  0.4 
33.9  4^.9 

33.0    0.0 

33.8  -0.3 
33.5    0.5 

31.8  0.8 

30.9  1.0 

39.8    IS 

38.4  1.5 
36.8    1.7 

35.0  1.9 

33.1  9.0 
31.0  8.1 
18.8  9.1 
16.7  -8.1 


Dedinalii 
ilTovtJL 


h     m 

15  44 


43.77  +.97 
44.06  .30 
44.36  .31 
44.68 
45.00 


45.31 
45.63 
45.90 
46.17 
46.43 

46.64 
46.84 
47.00 
47.14 
47.36 


+4  50 


.31 
.30 
.98 
.96 
S3 

SI 
.18 
.15 
.13 
.10 


47.34  .07 
47.39  +.09 
47.41  .00 
47.39  -.03 

47.35  .06 


47.38 
47.18 
47.06 
46.93 
46.78 


.001 

.11 

.13 
.14 
.15 


n 


36.4  HLI 

34.3  8.0 

33.4  1^ 

30.7  1.6 

39.3  1.3 

38.0  1.0 

27.1  0.7 
36.6  *o  J 

36.4  0.0 

26.6  40JI 

27.0    ox 

37.8  0.8 

38.7  1.0 

39.8  IS 
31.0    1J2 


33.3 
33.6 
34.8 
36.0 
37.1 


1.3 
1.3 
1.9 
1.1 
1.0 


46.63  .15 

46.48  .14 

46.34  .19 

46.33  .10 

46.15  .OG   38.7    0.9 


38.0  0.9 

3a8  0.7 

39.5  0.6 

40.0  0.4 

40.3  40J2 

40.4  OS 
40^-0.2 
40.0  0.4 
39.4    Oj6 


46.10 -.02  37.7  1.1 

46.11 +.08  36.4  1.4 

46.15    .07  34.9  1.6 

46.35    .19  33.3  1.8 


46.40  .17 
46.60  SI 
46.83  .85 
47.10  +J98 


81.4  1.9 
39.6  9.0 
37.4  9.0 
36.4-8.0 
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•CUraiB  ] 

Ifinoris. 

e  Corone  Borealis. 

d 

Scorpii. 

P^  Scorpii. 

Mean 
Solar 
Date. 

Bigbt 
ABoenslon. 

Declination 
North, 

lUgbt 
Asoenaioii. 

DeoUnatlou 
NorOi. 

Blgbt 
Asoenslon. 

Deolination 
JSauth. 

Right 
Aaoension. 

Declination 
South. 

h     m 

15  48 

0       / 

+78    9 

h     m 

15  52 

+27  13 

h     m 

15  53 

0 

-22 

16 

h     m 

15  58 

-19  28 

(Dee.  30.9) 

s 
22.91  •I-.67 

46.5  -9.1 

s 

31.81  +.98 

42.0  HI.8 

s 
6.80  +.30 

24.6  -0.8 

s 
20.17  +.99 

16.5  -0.9 

Jan.    9.8 

23.66    .88 

43.6    9.6 

32.09    .30 

39.3    9.6 

7.11 

.39 

25.5 

0.9 

20.47 

.39 

17.5    1.0 

19.8 

24.55    .95 

41.2    9.1 

32.40    .39 

36.9    9.9 

7.44 

.34 

26.5 

1.1 

20.80 

.33 

18.6    1.1 

29.8 

25.55  1.04 

39.4    1.5 

32.72    .33 

34.8    1.8 

7.79 

.35 

27.6 

1.1 

21.14 

.34 

19.7    1.1 

Feb.    8.8 

26.61  1.09 

38.2    0.8 

33.06    .33 

33.2    1.4 

8.14 

.35 

28.8 

1.1 

21.48 

.34 

20.9    l.l 

18.7 

27.71  1.10 

37.7  -Oja 

33.39    .3: 

32.1    0.9 

8.48 

.34 

29.9 

1.1 

21.82 

.33 

22.0    1.1 

28.7 

28.80  1.07 

37.8  +0.5 

33.71    .39 

31.5  -0.3 

8.82 

.33 

31.0 

1.1 

22.15 

.39 

23.0    10 

Mar.  10.7 

29.84  1.00 

38.7    1.1 

34.02    .30 

31.4  +0.9 

9.14 

.31 

32.0 

1.0 

22.46 

.31 

23.9    0.9 

30.7 

30.79    .90 

40.1    1.7 

34.30    .97 

31.9    0.7 

9.44 

J» 

32.Q 

0.9 

22.76 

.99 

24.8    0.8 

30.6 

31.63    .77 

42.1    9J3 

34.57    .95 

32.8    1.1 

9.72 

.97 

33.8 

0.8 

23.04 

.97 

25.5    0.6 

Apr.    9.6 

32.32    .61 

44.5    9.6 

34.80    .99 

34.2    1.5 

9.97 

.94 

34.5 

0.7 

23.29 

.94 

26.0    0.5 

19.6 

32.86    .44 

47.3    9.9 

35.00    .19 

35.9    1.0 

10.20 

.99 

35.1 

0.6 

23.52 

.99 

26.5    0.4 

29.6 

33.21    .96 

50.4    3.1 

35.17    .15 

37.9    9.1 

10.40 

.19 

35.6 

0.5 

23.73 

.19 

26.8    0.3 

May    9.5 

33.38  +.06 

53.6    3J3 

35.31    .19 

40.1    9.3 

10.58 

.16 

36.0 

0.4 

23.90 

.16 

27.0    0.9 

19.5 

33.36  -.11 

56.8    3.9 

35.41    .08 

42.4    9.3 

10.72 

.13 

36.3 

0.3 

24.04 

.13 

27.2    0.1 

29.5 

33.17    J» 

60.0    3.1 

35.48    .05 

44.8    9.3 

10.83 

.09 

36.6 

0.9 

24.16 

.10 

27.3  -0.1 

June  8.4 

32.80    .45 

63.0    9.9 

35.51  +.01 

47.1    9.3 

10.91 

.06 

36.8 

0J2 

24.24 

.06 

27.3    0.0 

18.4 

32.26    .61 

65.7    9.6 

35.50  -.09 

40.3    9.1 

10.95  +.09 

37.0  -0.1 

24.28  +.03 

27.3    0.0 

28.4 

31.58    .75 

68.1    9.9 

35.46    .06 

51.3    1.9 

10.95  - 

-.01 

37.0 

0.0 

24.29- 

-.01 

27.2  +0.1 

J0I7    8.4 

30.77    .87 

70.1    1.8 

35.39    .09 

53.0    1.6 

10.93 

.04 

37.1 

0.0 

24.27 

.04 

27.1    0.1 

18.3 

29.85    .97 

71.6    1.3 

35.29    .19 

54.5    1.4 

10.86 

.08 

37.0  +0.1 

24.21 

.07 

27.0    0.9 

28.3 

28.85  1.04 

72.7    0.8 

35.15    .15 

55.8    1.0 

10.77 

.11 

36.9 

0.9 

24.12 

.10 

26.8    0.9 

Aug.   7.3 

27.78  1.10 

73.2  44).3 

34.99    .17 

56.6    0.7 

10.65 

.13 

36.7 

0.9 

24.01 

.13 

26.5    0.3 

17.3 

26.66  l.is 

73.2  -0.9 

34.82    .18 

57.2  -H).3 

10.51 

.15 

36.4 

0.3 

23.87 

•14 

26.2    0.3 

27.2 

25.54  1.13 

72.8    0.7 

34.63    .19 

57.4    0.0 

10.35 

.16 

36.0 

0.4 

23.72 

.16 

25.9    0.4 

Sept.  6.2 

24.42  1.10 

71.8    1.9 

34.44    .19 

57.1  -0.4 

10.20 

.16 

35.6 

0.5 

23.56 

.16 

25.5    0.4 

16.2 

23.34  1.05 

70.3    1.7 

34.25    .18 

50.6    0.8 

10.04 

.15 

35.1 

0.5 

23.41 

.15 

25.1    0.4 

26.1 

22.32    .98 

68.3    9.9 

34.08    .16 

55.6    1.1 

9.90 

.13 

34.6 

0J> 

23.27 

.13 

24.6    0.4 

Oct    6.1 

21.39    .88 

65.9    9.6 

33.93    .14 

54.3    1.5 

9.78 

.10 

34.0 

0.5 

23.15 

.10 

24.2    0.4 

16.1 

20.57    .75 

63.1    3.0 

33.81    .10 

52.6    1.9 

9.69 

.06 

33.5 

0.5 

23.05 

.07 

23.8    0.3 

26.1 

19.90    .60 

60.0    3.3 

33.73    .06 

50.6    9.9 

9.65- 

-.09 

33.1 

0.4 

23.01- 

-.09 

23.6    0.9 

Nov.   5.0 

19.39    .43 

56.6    3.5 

33.69  -.01 

48.2    9.5 

9.66  +.03 

32.8 

0.3 

23.01  +.03 

23.4  +0.1 

15.0 

19.05    .94 

53.0    3.7 

33.71  +.04 

45.7    9.7 

9.72 

.08 

32.6  +0.1 

23.07 

.08 

23.4  -0.1 

25.0 

18.92  -.04 

49.3    3.7 

33.78    .10 

42.9    9.9 

9.83 

.14 

32.6  -0.1 

23.17 

.13 

23.5    0.3 

Dec.    4.9 

18.98 +.17 

45.5    3.7 

33.90    .15 

40.0    9.9 

10.00 

.19 

32.8 

0.3 

23.33 

.18 

23.9    0.4 

14.9 

19.25    .37 

41.9    3.5 

34.08    .90 

37.0    3.0 

10.21 

.94 

33.2 

0.5 

23.53 

.93 

24.4    0.6 

24.9 

19.71     .53 

38.5    3.3 

34.30    .94 

34.1     9.9 

10.47 

.98 

33.8 

0.7 

23.78 

.97 

25.1    0.8 

34.9 

20.35  +.73 

35.3  -9.9 

34.56  +.28 

31.3  -9.7 

10.76  +.31 

34.5  -0.8 

24.07  +.30 

26.0  -0.9 

V 
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'^Groombridge  UldUO, 

d  Ophiuchi. 

r  Herculit. 

a  Scorpii. 
(ArUares.) 

Mean 

8olar 
Date. 

Blghl 
Aeoensl 

DAfiUnaMoii 

AjBoenn 

b 

Bight 
ABoenwion. 

DeoUnation 

Aiwftndon. 

Dedinatian 

on. 

North. 

on. 

South, 

North, 

SOUihm 

h 

m 

0 

1 

h 

m 

0       ' 

h     m 

0 

1 

h 

m 

0                     1 

16 

5 

+68 

7 

16 

7 

-3  22 

16  16 

+46  85 

16  21 

-26    9 

(Dec.  30.9) 

8 

57.23  +.37 

33.7  -3.3 

56.71  +.96 

51.0  -1.6 

s 
3.27 +.96 

59.3-3.3 

8 

65.16  +.99 

37.9  -0.4 

Jan.    9.9 

57.66 

.48 

30.6 

9.9 

56.99 

.90 

52.6    1.6 

3.56    .31 

56.1 

3.0 

65.46 

.31 

38.4    0.6 

19.8 

58.18 

.56 

27.9 

9.4 

57.29 

.31 

54.3    1.6 

3.89    .35 

53.4 

9.5 

55.79 

.34 

39.0    0.7 

29.8 

58.76 

.60 

25.8 

1.8 

57.60 

.33 

55.8    1.4 

4.26    .37 

61.0 

9.0 

66.13 

.35 

39.8    0.8 

Feb.    8.8 

59.37 

.63 

24.3 

iJi 

57.92 

.39 

57.1    1.3 

4.64    .39 

49.3 

1.5 

66.48 

.36 

40.6    0.8 

18.8 

60.01 

.64 

23.4-0.5 

58.23 

.31 

56.3    1.0 

5.03    .39 

46.1 

0.9 

66.84 

.35 

41.5    0.9 

28.7 

60.65 

.63 

23.2  +0.1 

58.54 

.30 

59.2    0.8 

5.41    .38 

47.6  -0.9 

57.19 

.34 

42.4    0.8 

Mar.  10.7 

61.26 

.60 

23.7 

0.8 

68.84 

.90 

59.9    0J> 

'5.79    .37 

47.7  -^.4 

57.63 

.33 

43.2    0.8 

20.7 

61.84 

.65 

24.9 

1.4 

59.12 

.97 

60.2-0.9 

6.15    .34 

48.4 

1.0 

67.85 

.93 

44.0    0.8 

30.7 

62.36 

.49 

26.6 

9.0 

59.39 

.95 

60.3    0.0 

6.47    ,31 

49.7 

1.6 

58.16 

3) 

44.8    0.7 

Apr.    9.6 

62.81 

.41 

28.8 

9.6 

59.63 

JB3 

60.2  -H).3 

6.77    .97 

61.5 

9.1 

68.44 

sr 

45.4    0.6 

19.6 

63.17 

jei 

31.5 

9.8 

59.86 

JXl 

59.8    0.5 

7.02    .93 

53.8 

9.4 

58.70 

.95 

46.0    0.6 

29.6 

63.45 

.83 

34.5 

8.1 

60.04 

.18 

59.3    0.6 

7.23    .19 

56.4 

9.7 

58.94 

.29 

46.6    0.5 

May    9.5 

63.63 

.13 

37.6 

3.9 

60.21 

.15 

68.6    0.8 

7.39    .14 

69.2 

9.9 

59.15 

.19 

47.1    0.5 

19.5 

63.71  +.03 

40.9 

8.3 

60.36 

.19 

57.7    0.8 

7.51    .09 

62.2 

3.0 

69.32 

.16 

47.5    0.4 

29.5 

63.70- 

-.06 

44.2 

ZJi 

60.46 

•09 

66.9    0.9 

7.58  +.04 

66.2 

8.0 

69.47 

.13 

48.0    0.4 

June   8.5 

63.59 

.16 

47.3 

3.1 

60.53 

.06 

56.0    0.9 

7.60  -.01 

68.2 

9.9 

59.58 

.00 

48.3    0.4 

18.4 

63.39 

JB 

50.3 

9.8 

60.58  +.03 

56.0    0.9 

7.67    .05 

71.1 

9.7 

69.65 

.05 

48.7    0.3 

28.4 

63.10 

.33 

52.9 

9.5 

60.59 

.00 

54.2    0.8 

7.49    .10 

73.7 

9.5 

69.66  +.01 

49.0    oje 

July    8.4 

62.74 

.40 

55.2 

9.1 

60.67- 

-.04 

53.4    0.8 

7.36    .14 

76.0 

9J2 

69.67- 

-.03 

49.2    0J2 

18.4 

62.31 

.46 

57.1 

1.7 

60.61 

.07 

62.6    0.7 

7.20    .19 

78.0 

1.8 

69.63 

.06 

49.3  -0.1 

28.3 

61.82 

.61 

58.6 

1.9 

60.43 

.10 

52.0    0.6 

6.99    .99 

79.6 

1.4 

59.66 

•10 

49.4    0.0 

Aug.   7.3 

61.28 

.66 

59.5 

0.7 

60.32 

.19 

51.4    0.5 

6.76    .95 

80.8 

1.0 

69.43 

.13 

49.4  40.1 

17.3 

60.71 

.68 

60.0  -H).9 

60.19 

.14 

50.9    0.4 

6.60    Jn 

81.5  +0.5 

69.30 

.15 

49.3    0.9 

27,2 

60.12 

.69 

59.9  -0.3 

60.04 

.15 

60.5    0.3 

6.22    .98 

81.8 

0,0 

59.14 

ao 

49.0    0.3 

Sept.  6.2 

59.52 

.60 

50.3 

0.9 

59.89 

•15 

50.3  +0.9 

5.93    .99 

81.6  -0.5 

58.97 

J7 

48.7    0.4 

16.2 

58.94 

.67 

58.1 

1.4 

59.74 

.15 

60.2    0.0 

6.65    .96 

80.9 

0.9 

68.80 

a? 

48.3    0.5 

26.2 

58.39 

.63 

56.5 

1.9 

59.69 

.13 

60.2  H>.l 

6.38    .96 

79.7 

1.4 

66.64 

.15 

47.8    0J> 

Get.     6.1 

57.88 

.48 

54.4 

9.3 

59.47 

.11 

60.4    0.3 

5.13    ja 

78.1 

1.8 

66.60 

.13 

47.2    0.0 

16.1 

57.43 

.41 

51.9 

9.7 

59.38 

.07 

60.8    0.4 

4.92    .19 

76.0 

9.3 

58.39 

.09 

46.6    0.6 

26.1 

57.05 

.S3 

49.0 

3.1 

59.32- 

-.04 

51.3    0.6 

4.75    .14 

73.5 

9.7 

68.32- 

-.05 

46.0    0.6 

Nov.   5.0 

56.77 

.S3 

45.7 

3.4 

59.31  +.01 

52.0    0.8 

4.63    .09 

70.7 

3.0 

58.3(^ 

.00 

45.5    0.5 

15.0 

56.59 

•13 

42.2 

3.6 

59.34 

.06 

53.0    1.0 

4.68  -.09 

67.6 

3J2 

58.33  +.06 

45.0    0.4 

25.0 

56.52  « 

-.01 

38.5 

3.7 

59.42 

.11 

54.1     lil 

4.69  +.04 

64.2 

3.4 

68.41 

.11 

44.7    OJ 

Dbc.    5.0 

56.56 +.10 

34.8 

3.8 

59.55 

.16 

56.4    1.4 

4.66    .11 

60.8 

3JS 

58.56 

.17 

44.6  +0;l 

14.9 

56.72 

.91 

31.0 

3.7 

59.73 

.90 

56.9    1.5 

4.80    .17 

57.2 

3.5 

58.74 

.99 

44.6  -«.l 

24.9 

56.99 

.39 

27.5 

3.5 

59.95 

.94 

66.4    1.6 

5.00     .93 

53.8 

3.4 

58.98 

.96 

44.8    0.3 

34.9 

57.36  +.48 

24.1 

-3.2 

60.21  +.37 

60.0  -1.6 

6.26 +jn 

50.5 

-3.1 

59.26  -i-M 

45.1  -0.5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

ti  Draconis. 

*A  Draconis. 

^Ophiuchi. 

^aTrianguli  Auatralis. 

Mean 
Solar 
Sate. 

Sight 
Aacenskku. 

Declination 
North. 

Right 
AflcenaioB. 

Declination 
North. 

Bight 
AaoensioD. 

Declhiation 
Souih. 

Kight 
Aao^aion. 

Declination! 
South. 

h     m 

16  22 

+61   46 

h     m 

16  28 

O           / 

+69     1 

'        h     m 

16  30 

0           1 

-10  19 

h     m 

16  35 

-68  47 

(Dec.  30.9) 

8 

18.73  +.31 

67.8  -3.4 

B 

11.05 +.34 

36.6  -3.4 

85.98  +.95 

la^s  -1.9 

8 

43.44  +.57 

61.5  +1.8 

Jan.     9.9 

19.07 

.38 

64.5    3.1 

11.45 

44 

33.4    3.1 

86.85 

.96 

13.4     1.3 

44.06 

.65 

59.9 

1.5 

19.8 

19.48 

.44 

61.7    9.6 

11.93 

.53 

30.5    9.6 

86.54 

.30 

14.7     \S 

44.74 

.79 

58.6 

1.1, 

89.8 

19.04 

.48 

59.3    9.1 

18.49 

.59 

88.8    9.1 

86.85 

.39 

15.9    1.9 

45.48 

.76 

57.7 

0.6  1 

Feb.    8.8 

80.44 

.51 

57.5    1.4 

13.11 

.63 

86.4    1.5 

87.17 

.39 

17.1    1.1 

46.86 

.79 

57.3  +0.9 ' 

18.8 

80.95 

.53 

56.4    0.8 

13.76 

.00 

85.3    0.8 

87.49 

.39 

18.1     0.9 

47.05 

.80 

57.3  -0.9 

88.7 

81.47 

S& 

56.0  -0.1 

14.48 

.66 

84.8  -0.1 

27.81 

.81 

18.9    0.7 

47.85 

.79 

57.7 

0.6; 

Mar.  10.7 

81.98 

.50 

56.8  -H>.6 

15.07 

.64 

85.0  +0.6 

88.18 

.30 

19.6    0.5 

48.63 

.77 

58.5 

1.0 

1 

20.7 

88.46 

.46 

57.1     1.9 

15.68 

.60 

85.9    1.9 

88.41 

M 

80.0    0.3 

49.39 

.74 

59.6 

1.3 

30.7 

88.9J 

.4S 

56.6    1.6 

16.85 

.54 

87.4    1.8 

88.70 

sn 

80.8  -0.1 

50.11 

.70 

61.1 

1.6 

Apr.    9.6 

83.30 

.37 

60.6    9.3 

16.75 

.46 

89.5    9.3 

88.96 

.95 

80.3    0.0 

50.78 

.61 

629 

1.9 

19.6 

83.C4 

.30 

63.1    9.7 

17.18 

.38 

38.0    9.7 

89.80 

.93 

80.1  +«.9 

51.39 

.58 

64.9 

9.1 

29.6 

83.90 

S3 

66.0    3.0 

17.51 

.99 

34.9    3.0 

89.48 

J31 

19.8    0.3 

51.94 

.51 

67.1 

9.3 

May    9.5 

84.J0 

.16 

69.1     3.9 

17.75 

.19 

38.0    3.9 

89.61 

.18 

19.4    0.5 

58.48 

.43 

69.5 

9.4 

19.5 

84.88 

.08 

78.3    3.3 

17.89  +.09 

41.3    8.3 

80.78 

.16 

18.9    0.5 

58.81 

.35 

78.0 

9.5 

29.5 

84.87  +.01 

75.6    3.9 

17.93  - 

-.01 

44.6    3.3 

89.98 

.19 

18.4    0.6 

53.11 

J95 

74.6 

9.6 

June   8.5 

84.84- 

-.07 

78.8    3.1 

17.86 

.19 

47.9    3.9 

30.08 

.09 

17.8    0.6 

5:).31 

.16 

77.1 

9.6 

18.4 

84.14 

.14 

81.8    3.0 

17.70 

.91 

51.0    3.0 

30.09 

.05 

17.8    0.6 

53.48  +.06 

79.7 

9.5 

28.4 

8:).97 

.90 

84.7    9.7 

17.44 

.30 

53.8    9  7 

30.13  +.09 

16.6    0.6 

53.43- 

-.04 

82.1 

9.3 

July    8.4 

83  73 

.97 

87.1     9.3 

17.09 

.38 

56.3    9.3 

30.18- 

-.02 

16.1     Oi> 

53.34 

.14 

84.3 

9.1 

18.4 

83.44 

.39 

80.3    1.9 

16.67 

.46 

58.5    1.9 

30.09 

.05 

15.6    0.5 

53.15 

.93 

66.2 

1.8 

28.3 

83.09 

.37 

91.0    1.5 

16.18 

.59 

G0.8    1.5 

30.08 

.09 

15.1    0.4 

53.87 

.39 

87.9 

1.5 

Aug.  7.3 

88.70 

.41 

98.8    1.0 

15.63 

.57 

61.5    1.0 

89.98 

.11 

14.7    0.4 

58.58 

.39 

89.8 

l.l 

17.3 

83.87 

.44 

98.9  +0.5 

15.04 

.61 

68.3  +0.5 

89.79 

.14 

14.3    0.4 

58.10 

.44 

90.0 

0.6 

27.8 

81.82 

.45 

93.8    0.0 

14.48 

.63 

68.5    0.0 

89.64 

•15 

13.9    0.3 

51.64 

.48 

90.4  -0J2 

Sept.  6.8 

81.36 

.46 

98.9  -0.5 

13.79 

.63 

68.8  -0.5 

89.49 

.16 

13.7    0.9 

• 

51.15 

.49 

90.4  +0.3 

16.8 

80.91 

.45 

98.1    1.1 

13.16 

.^ 

61.4    1.0 

89.33 

.16 

13.4    0J9 

50.66 

.48 

89.8 

0.8 

86.8 

80.47 

.49 

90.7    1.6 

18.55 

.59 

60.1    1.6 

89.18 

.14 

13.3  -K).l 

49.19 

.45 

88.8 

1.9 

Oct.     6.1 

80.07 

.30 

88.9    9.0 

11.98 

.54 

58.3    9.0 

89.05 

.19 

13.8    0.0 

49.77 

.39 

87.4 

1.7 

16.1 

19.71 

.33 

86.7    9.5 

11.46 

.48 

56.1    9.5 

88.94 

.09 

13.3  -0.1 

49.41 

.31 

85.5 

9.0 

861 

19.40 

.97 

84.0    9.9 

11.08 

.40 

53.4    9.9 

88.87 

.05 

13.4    0.9 

49.15 

Si 

83.4 

9.3 

Nov.    5.1 

19.17 

.19 

80.9    3.9 

10.67 

.30 

50.4    3.9 

88.84- 

-.01 

J  3.7    0.4 

48.99- 

-.10 

80.9 

9.5 

15.0 

19,08 

.11 

77.6    3.5 

10.48 

.90 

47.0    3.5 

88.85  +.04 

14.8    0.6 

48.95  +.0S 

78.4 

9.6 

85.0 

18.96- 

-.09 

74.0    3.6 

10.88- 

-.08 

43.4    3.7 

88.98 

.09 

14.9    0.7 

49.04 

.15 

75.8 

9.6 

Dec.    5.0 

18.98 +.07 

70.3    3.7 

10.85  +.04 

39.7    8.7 

89.03 

.14 

15.7    0.9 

49.85 

.98 

73.8 

9.5 

14.9 

19.10 

.17 

66.6    3.7 

10.35 

.16 

36.0    3,7 

89.80 

.19 

16.6    1.0 

49.59 

.40 

70.8 

9.3 

24.9 

19.38 

.95 

63.0    3.5 

10.57 

.97 

38.4    3.5 

89.41 

.93 

17.7    1.1 

50.04 

.60 

68.6 

9.0 

1 

34.9 

19.61  +.33 

59.5  -3.3 

10.69  +.38 

88.9  -3.3 

89.65  +.96| 

18.9  -1.9 

50.60  +.60 

66.7 +1.7 1| 

20 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

■ 

If  HercuIiB. 

K  Ophiuchi. 

d  Herculis. 

*eUn» 

Minoris. 

Mean 
Solar 
Date. 

Kigbt 
Aaoensioii. 

BecUnation 
North. 

Bigbt 
Afloenaion. 

DeollDatiOD 
North. 

Rlgbt 
Aacension. 

Declination 
North. 

Blgbt 
Aaoendon. 

D«)c1inatioo 
North. 

b     m 

16  38 

+39 

1 
8 

b     m 

16  51 

+9  33 

h     m 

16  57 

+33  44 

h     m 

16  58 

+82 

13 

(Dac.  30.9) 

s 
41.85 +.23 

64.8  -a.9 

B 

52.95  +.91 

48.5  -9.1 

8 

5.01  +.90 

33.2  -3.1 

22.23+  .49 

50.4- 

-a.4 

Jan.    9.9 

42.10    .97 

61.7 

3.0 

53.18 

.96 

46.4 

9.1 

5.23 

.95 

30.2 

9.9 

22.87    .78 

47.2 

3.1 

19.9 

42.39    .31 

58.9 

9.6 

53.45 

.97 

44.4 

1.9 

5.50 

.98 

27.5 

9.6 

23.78  1.04 

44.3 

9.7 

29.8 

42.71    .33 

56.5 

9.9 

53.73 

.99 

42.6 

1.7 

5.80 

.31 

25.1 

9.9 

24.94  1.96 

41.8 

9.9 

Feb.    8.8 

43.06    .35 

54.6 

1.7 

54.03 

.30 

41.1 

1.4 

6.11 

.39 

23.1 

1.7 

26.30  1.44 

39.8 

1.7 

18.8 

43.41    .35 

53.2 

1.1 

54.33 

.31 

399 

1.1 

6.44 

.33 

31.6 

1.9 

27.80  1.65 

3a4 

1.0 

26.8 

43.76    .35 

52.4  -0.5 

54.64 

.31 

39.0 

0.7 

6.78 

.34 

20.7 

0.6 

29.38  1.61 

37.7  -«.4 

Mar.  10.7 

44.11     .34 

52.2  +0.1 

54.94 

.30 

38.5 

-0.3 

7.11 

.33 

20.3 

-0.1 

30.99  1.60 

37.6+41.3 

20.7 

44.44    .33 

52.7 

0.7 

55.23 

.99 

38.5  +0.1 

7.44 

.39 

20.5 

-fO.5 

32.56  1.53 

38.2 

0.9 

30.7 

44.76    .30 

53.7 

1.3 

55.51 

.97 

38.8 

0.5 

7.74 

.30 

21.3 

1.0 

34.04  1.41 

39.4 

1.5 

Apr.    9.6 

45.05    .97 

55.2 

1.7 

55.78 

.95 

39.5 

0.8 

8.03 

.98 

22.6 

1.5 

35.37  1.94 

41.2 

9.0 

19.6 

45.31     .94 

57.1 

9.9 

56.02 

.93 

40.5 

1.1 

8.30 

.95 

24.3 

9.0 

36.51  1.03 

43.5 

9.5, 

29.6 

45.53    .91 

59.5 

9.5 

56.24 

.91 

41.7 

1.4 

8.53 

.99 

26.5 

93 

37.42    .79 

46.1 

9.8 

May    9.6 

45.72    .17 

62.1 

9.7 

56A4 

.18 

43.2 

1.6 

8.74 

.18 

28.9 

9.5 

38.08    ja 

49.1 

3.1 

19.5 

45.87    .13 

64.9 

9.8 

56.61 

.15 

44.8 

1.7 

8.90 

.15 

31.5 

9.7 

38.46+  .95 

52.3 

3.9 

29.5 

45.97    .06 

67.8 

9.9 

56.75 

.19 

46.5 

1.7 

9.03 

.11 

34.3 

9.8 

38.57-  .04 

55.5 

3.3 

June   8.5 

46.03  +.04 

70.6 

9.9 

56.85 

.09 

48.3 

1.7 

9.12 

.07 

37.1 

9.8 

38.39    .39 

58.8 

3.9 

18.5 

46.04  -.01 

73.4 

9.7 

56.92 

.OS 

50.0 

1.7 

9.16 +.09 

39.8 

9.7 

37.93    .50 

61.9 

3.1 

28.4 

46.02    .05 

76.1 

9.5 

56.96  +.09 

51.6 

1.6 

9.17- 

-.09 

42.4 

9.5 

37.21    .84 

64.9 

9.8 

July    8.4 

45.94    .09 

78.5 

9.3 

.56.96- 

-.09 

53.1 

1.5 

9.13 

.06 

44.8 

9.3 

36.25  1.06 

67.6 

9.5 

18.4 

45.83    .13 

80.6 

1.9 

56.92 

.05 

54.5 

1.3 

9.05 

.10 

47.0 

9.0 

35.06  1.99 

69.9 

%Jl 

28.3 

45.68    .17 

82.4 

1.6 

56.85 

.09 

55.7 

1.1 

8.93 

.14 

48.8 

1.7 

33.68  146 

71.9 

1.8 

Aug.   7.3 

45.50    J30 

83.8 

1.9 

56.74 

.19 

56.7 

0.9 

8.77 

.17 

50.3 

1.3 

32.14  1.61 

73.4 

1.3 

17.3 

45.28    .99 

84.7 

0.8 

56.61 

.14 

57.5 

0.7 

8.59 

.90 

51.5 

0.9 

30.48  1.79 

74.5 

OJ 

27.3 

45.05    .94 

85.3  +0.3 

56.46 

.16 

58.0 

0.4 

8.39 

.91 

52.2 

0.5 

28.71  1.80 

75.1 

+0.3 

Sept.  6.2 

44.81    .95 

85.4  -0.1 

56.30 

.17 

58.3  -1^.9 

8.16 

jaa 

52.6  -K>.l 

26.89  1.83 

75,2 

-«.l 

16.2 

44.56    .95 

85.1 

0.6 

56.13 

.17 

58.4  • 

-0.1 

7.94 

.93 

52.5 

-0.3 

25.07  1.89 

74,8 

0.6 

26.2 

44.32     93 

84.3 

1.0 

55.96 

.10 

58.2 

0.3 

7.71 

.99 

51.9 

0.7 

23.26  1.78 

73.9 

1.1 

Oct.     6.2 

44.09    M 

83.0 

1.5 

55.80 

.14 

57.7 

0.6 

7.50 

.90 

51.0 

1.9 

21.53  1.68 

72.6 

1.6 

16.1 

43.90    .18 

81.4 

1.9 

55.67 

.19 

57.0 

0.8 

7.31 

.17 

49.6 

1.6 

19.91   1.55 

70.7 

9.1 

26.1 

43.74    .14 

79.3 

9.3 

55.57 

.08 

56.0 

1.1 

7.16 

.13 

47.9 

9.0 

18.44  1.38 

68.4 

95 

Nov.   5.1 

43.63    .09 

76.8 

9.6 

55.51- 

-.04 

54.8 

1.4 

7.04 

.09 

45.7 

9.3 

17.17  1.16 

65.7 

9J 

15.0 

43.57  -.03 

74.1 

9.9 

55.49 

.00 

53.3 

1.6 

6.98- 

-.04 

43.2 

9.6 

16.13    .91 

62.7 

3.9 

25.0 

43.56  +.03 

71.1 

3.1 

55.51  +.06 

51.6 

1.8 

6.96  +.01 

40.5 

9.9 

15.36    .63 

59.4 

3.4 

Dec.    5.0 

43.62    .08 

67.9 

3.3 

55.59 

.10 

49.7 

9.0 

7.00 

.07 

37.6 

3.0 

14.87    .33 

55.9 

3.S 

15.0 

43.73    .14 

64.5 

3.3 

55.72 

.15 

47.7 

9.1 

7.10 

.19 

34.5 

3.1 

14.70-  .09 

52.4 

3.6 

24.9 

43.90    .90 

61.3 

3.9 

55.89 

.19 

45.6 

9.1 

7.25 

.17 

31.3 

3.1 

14.85+ .30 

48.8 

3.5 

34.9 

44.12  +.94 

58.1  -3.1 

56.09  +.93 

43.5  -9.1 

7.45  +.99 

28.3  -3.0 

15.29+  .60 

45.5  -3.9  1 
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fii 

Uerculis. 

44 

Ophiuchi. 

0  Draconis. 

a  Ophiuchi. 

Mean 
Solar 
I>ate. 

Rigbt 
Aaoenaion. 

North. 

•• 

Right 
AaceuoioD. 

Declinatiou 
Souik. 

Right 
AaoeuaioD. 

Declination 
North. 

Right 
Asoension. 

Declination 
North, 

ll 

17 

ni 

9 

+14  31 

h 
17    ] 

m 

18 

-24     3 

h     m 

17  27 

+52  23 

h     m 

17  29 

+12   38 

(Dec.  30.0) 

8 

4.36  +.9a 

40.7  -«.3 

8 

54.52  +.93 

43.9  -0.9 

8 

38.77  +.17 

18.7  -3.5 

9 

15.51  +.18 

51.7  -9.9 

Jan.     9.9 

4.58 

.S3 

38.4 

9.9 

54.77 

.97 

44.2    0.3 

38.97 

.93 

15.2 

3.3 

15.71 

.99 

49.5    9.1 

19.9 

4.83 

.96 

36.2 

9.1 

55.05 

.99 

44.5    0.4 

39.24 

.99 

12.1 

3.0 

15.95 

.95 

47.4    9.0 

29.9 

5.10 

.38 

34.3 

1.8 

55.36 

.39 

44.9    0.4 

39.55 

.34 

9.2 

9.6 

16.20 

.97 

45.5    1.8 

Feb.    8.8 

5.39 

.30 

32.6 

1.5 

55.68 

.33 

45.3    0.4 

39.91 

.*J7 

6.9 

9.1 

16.48 

.99 

43.9    1.5 

18.8 

5.69 

.30 

31.3 

1.1 

56.02 

.34 

45.7    0.4 

40.29 

.40 

5.1 

1.5 

16.78 

.30 

42.6    1.1 

28.8 

6.00 

.31 

30.4 

0.7 

56.36 

.34 

46.2    0.4 

40.70 

.41 

3.9 

0.9 

17.08 

.30 

41.7    0.7 

Mar.  10.7 

6.30 

.30 

29.9 

-0.9 

56.69 

.34 

46.5    0.3 

41.12 

.49 

3.3  -0.9 

17.38 

.30 

41.1  -0.3 

20,7 

6.60 

.99 

29.9 

+0.9 

57.03 

.33 

46.8    0.3 

41.53 

.41 

3.4  +0.4 

17.68 

.30 

41.0  +0.1 

30.7 

6.89 

.98 

30.3 

0.6 

57.35 

.39 

47.1    0.9 

41.93 

.30 

4.1 

1.1 

17.97 

.99 

41.4    0.5 

Apr.    9.7 

7.16 

.96 

31.1 

1.0 

57.67 

.30 

47.3    0.1 

42.31 

J37 

5.5 

1.6 

18.25 

.97 

42.1    0.9 

19.6 

7.42 

.94 

32.2 

1.3 

57.96 

.99 

47.4    0.1 

42.66 

.33 

7.4 

9.1 

18.52 

.96 

43.2    1.9 

29.6 

7.65 

.93 

33.7 

1.6 

58.24 

sn 

47.5  -0.1 

42.97 

S& 

9.8 

9.6 

18.77 

.94 

44.6    1.5 

May    9.6 

7.86 

.90 

35.4 

1.8 

58.50 

.94 

47.5    0.0 

43.24 

.94 

12.5 

9.9 

19.00 

.91 

46.2    1.7 

19.6 

8.05 

.17 

37.3 

9.0 

58.73 

.91 

47.6    0.0 

43.46 

.19 

15.6 

3.1 

19.20 

.19 

48.1     1.9 

29.5 

8.20 

.13 

39.3 

9.0 

58.92 

.18 

47.6    0.0 

43.62 

.14 

18.8 

3.3 

19.37 

.15 

50.0    9.0 

June    8.5 

8.32 

.10 

41.3 

9.0 

59.09 

.15 

47.7  -0.1 

43.73 

.08 

22.1 

3.3 

19.51 

.19 

52.0    9.0 

18.5 

8.40 

.06 

43.4 

9.0* 

59.22 

.11 

47.8    0.1 

43.77  +.09 

25.4 

3.9 

19.61 

.08 

54.0    9.0 

28.4 

8.44  +.03 

45.a 

1.9 

59.30 

.06 

47.9    0.1 

43.76  - 

-.04 

28.6 

34 

19.68 

.05 

55.9    1.9 

July    8.4 

8.45- 

-.01 

47.1 

1.7 

59.35  +.09| 

48.0    0.1 

43.68 

.10 

• 

31.6 

9.9 

19.70  +.01 

57.7     1.7 

18.4 

8.42 

.05 

48.7 

1.5 

59.35  - 

-.09 

48.1    O.i 

43.55 

.16 

34.3 

9.6 

19.69  - 

-.08 

59.4    1.6 

S8.4 

8.35 

.08 

50.2 

1.3 

59.31 

.06 

48.2    0.1 

43.37 

.91 

36.7 

9.9 

19.64 

.07 

60.8    1.4 

Aug.   7.3 

8.25 

.19 

51.4 

1.1 

59.23 

.10 

48.3  -0.1 

43.14 

.95 

38.7 

1.8 

19.55 

.10 

62.1    1.1 

17.3 

8.12 

.14 

52.3 

0.8 

59.11 

.13 

48.3    0.0. 

42.86 

.99 

40.4 

1.4 

19.43 

.13 

63.1    0.9 

27.3 

7.97 

.16 

53.0 

0.5 

58.97 

.15 

48.3    0.0 

42.55 

.91 

41.5 

0.9 

19.29 

.16 

63.9    0.6 

Sept.  6.3 

7.79 

.18 

53.4  +0.3 

58.51 

.17 

48.2  40.1 

42.22 

.34 

42.2  +0.4 

19.12 

.17 

64.4    0.4 

•   16.2 

7.62 

.18 

53.5 

0.0 

58.63 

.17 

48.1    0.9 

41.67 

.35 

42;4 

0.0 

18.95 

.18 

64.6  +0.1 

26.2 

7.44 

.17 

53.3  -0.3 

58.46 

.17 

47.8    0.3 

41.52 

.35 

42.1  -0.6 1 

18.77 

.18 

64.5  -0.9 

Oct.     6.2 

7.27 

.16 

52.9 

0.6 

58.29 

.16 

47.5    0.3 

41.18 

.33 

41.3 

1.1 

18.60 

.16 

64.1    0.5 

16.1 

7.12 

.13 

52.1 

0.9 

58.15 

.13 

47.2    0.3 

40.86 

.30 

39.9 

1.6 

18.44 

.14 

63.5    0.8 

26.1 

7.00 

.10 

51.0 

1.9 

58.04 

.09 

46.8    0.4. 

40.58 

.96 

38.1 

9.0 

18.31 

.11 

62.6    l.i 

Nov.    5.1 

6.92 

.06 

49.6 

1.5 

57.97  - 

-.05 

46.5    0.3 

40.34 

.91 

35.8 

9.5 

18.22 

.07 

61.4    1.3, 

15.1 

6.88- 

-.09 

48.0 

1.8 

57.94 

.00 

46.2    0.3 

40.16 

.15 

33.2 

9.8 

18.17- 

-.03 

59.9    1.6 

25.0 

6.89  +.03 

46.1 

9.0 

57.97  +.05 

45.9    0.9 

40.04 

.08 

30.2 

3.1 

18.16  +.01 

58.2    1.8 

Dec.    5.0 

6.94 

.08 

44.0 

9.9 

58.04 

.10 

45.7  +0.1 

39.99  • 

-.01 

26.9 

3.4 

18.20 

.06 

56.3    9.0 

15.0 

7.05 

.13 

41.8 

9.3 

58.17 

.15 

45.7    0.0 

40  02  +.06 

23.4 

3.5 

18.28 

.11 

54.2    9.1 

25.0 

7.20 

.17 

39.5 

9.3 

58.35 

.90 

45.7  -0.1 

40.11 

.13 

19.9 

3.5 

18.41 

.15 

52.1     9.9 

34.9 

7.39 +.91    37.2 -A.3|  58.58 +.94 

45.8  -0.9 

40.27 +.19   16.4 -^.4| 

18.59  +.19 

49.9  -9.9* 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

•« 

Draconis. 

f^ 

Herculis. 

•y**  Draconia  (/w.) 

y  Draconia 

Mean 
Solar 
Date. 

Bight 
Ascension. 

Declination 
North. 

Right 
Ascension. 

DeclinotioD 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Decltnalioo 
ilToftlL 

b     m 

17  37 

+68  48 

h     m 

17  41 

^21  47 

h     m 

17  44 

+72 

12 

h     m 

17  53 

+51  29 

Jan.     0.0 

8 

36.46  +.16 

36"2 

-3.6 

8 

40.06  +.16 

25"8 

-3.8 

8 

2.19  +.15 

17.7. 

-3.6 

s 
44.71  +.13 

62.V-3.5i 

9.9 

36.68 

.38 

32.7 

3.4 

40.24 

.80 

23.0 

3.7 

2.41 

.38 

14.2 

3.4 

44.87 

.80 

59.3    3.3' 

19.9 

37.01 

.38 

29.4 

3.1 

40.46 

.34 

20.4 

3.4 

2.75 

.41 

10.9 

3.1 

45.10 

.85 

56.0    3.1  i 

29.9 

37.44 

.47 

26.5 

8.7 

40.71 

.86 

17.9 

3.3 

3.22 

.53 

7.9 

3.8 

45.38 

.30 

53.1     8.8 

Feb.    6.8 

37.94 

.54 

24.1 

3.3 

40.99 

.89 

15.9 

1.9 

3.78 

.61 

5.4 

8.3 

45.70 

.34 

50.5    8.3 

18.8 

38.51 

.60 

22.1 

1.6 

41.29 

.30 

14.2 

1.4 

4.43 

.68 

3.4 

1.7 

46.06 

.37 

48.5    1.8 

28.8 

39.13 

.63 

20.8 

1.0 

41.60 

.31 

13.0 

0.9 

5.13 

.73 

2.0 

1.0 

46.45 

.40 

47.0    1.1 

Mar.  10.8 

39.77 

.64 

20.2 

-0.3 

41.91 

.33 

12.4 

-0.4 

5.87 

.75 

1.3  -0.4 

46.85 

.41 

46.2  -0J» 

20.7 

40.41 

.64 

20.3+0  4 

42.23 

.31 

12.3 

+0.3 

6.62 

.74 

1.3  +0.3 

47.26 

.41 

46.1  40.8' 

30.7 

41.04 

.61 

21.0 

1.0 

42.54 

.31 

12.7 

0.7 

7.35 

.78 

1.9 

0.9 

47.66 

.40 

46.5    0.8' 

Apr.    9.7 

41.63 

.57 

22.3 

1.6 

42.84 

.89 

13.7 

1.3 

8.04 

.67 

3.2 

1.6 

48.05 

.38 

47.6    1.4 

19.7 

42.17 

.51 

24.2 

3.3 

43.12 

.37 

15.1 

1.6 

8.68 

.60 

5.0 

3.1 

48.41 

.35 

49.3    1.9 

29.6 

42.65 

.44 

26.7. 

3.6 

43.38 

.35 

169 

3.0 

9.24 

.51 

7.3 

8.6 

48.75 

.38 

51.5    8.4 

May    9.6 

43.04 

.35 

29.5 

3.0 

43.62 

.83 

19.0 

3.3 

9.70 

.41 

10.1 

8.9 

49.05 

sn 

54.1    8.8 

19.6 

43.35 

.86 

32.6 

3.3 

43.83 

.10 

21.4 

3.5 

10.06 

.30 

13.2 

3.3 

49.30 

.83 

57.1    3.1 

29.5 

43.56 

.16 

35.9 

3.4 

44.01 

.16 

24.0 

8.6 

10.30 

.18 

16.5 

3.4 

49.50 

.17 

60.2    3.3 

June   8.5 

43.67  +.06 

39.3 

3.4 

44.15 

.13 

26.7 

3.7 

10.43  +.06 

19.9 

3.4 

49.64 

.13 

63.5    3.3 

18.5 

43.67 . 

-.04 

42.8 

3.4 

44.25 

.08 

29.3 

3.6 

10.43  - 

-.06 

23.2 

3.4 

49.73  +.06 

66.9    3.3 

28.5 

43.58 

.15 

,46.1 

3.3 

44.31  +.04 

31.9 

3.5 

10.31 

.18 

26.6 

3.3 

49.76 

.00 

70.2    3J8 

July    8.4 

43.38 

.35 

49.3 

3.0 

44.32  - 

-.01 

34.4 

3.4 

10.07 

.30 

29.8 

3.1 

49.72- 

-.06 

73.3    3.0' 

18.4 

43.09 

.34 

52.2 

3.7 

44.29 

.05 

36.6 

3.3 

9.72 

.40 

32.7 

3.8 

49.63 

.13 

76.2    8.8 

28.4 

42.71 

.43 

54.7 

3.4 

44.22 

.09 

38.7 

1.9 

9.27 

.50 

35.3 

8.4 

49.48 

.18 

78.9    8.5 

Aug.   7.4 

42.25 

.49 

66.9 

3.0 

44.11 

.13 

40.4 

1.6 

8.72 

.59 

37.6 

3.1 

49.28 

.33 

81.2    3.1 

17.3 

41.73 

.65 

58.7 

1.5 

43.97 

.16 

41.8 

1.3 

8.09 

.66 

39.4 

1.6 

49.03 

.37 

83.1    1.7 

27.3 

41.15 

.60 

60.0 

1.1 

43.80 

.18 

42.9 

0.9 

7.39 

.73 

40.8 

1.1 

48.75 

.30 

84.6    1.3 

Sept.  6.3 

40.53 

.63 

60.9 

0.6 

43.60 

J» 

43.6 

0.5 

6.65 

.76 

41.7 

0.6 

48.43 

.33 

85.7    0.8 

16.2 

39.89 

.65 

61.2  +0.1 

43.39 

.31 

43.9  +0.1 

5.88 

.78 

42.1 

+0-1 

48.09 

.34 

86.2  40.3! 

26.2 

39.24 

64 

60.9" 

-0.^ 

43.18 

.31 

43.9  -0.3 

5.10 

.78 

41.9  -0.4 

47.75 

.34 

86.3  -«.« 

Oct.     6.2 

38.60 

.63 

60.2 

1.0 

42.97 

.30 

43.4 

0.7 

4.33 

.76 

41.3 

0.9 

47.41 

.33 

85.8    0.7 

16.2 

38.00 

.58 

58.9 

1.5 

42.78 

.18 

42.5 

1.1 

3.59 

.71 

40.1 

1.4 

47.09 

.31 

84.8    1.9 

26.1 

37.44 

Ji3 

57.1 

3.0 

42.61 

.15 

41.3 

1.4 

2.90 

.65 

38.4 

1.9 

46.79 

.38 

83.3    1.7 

Nov.   5.1 

36.95 

.45 

54.9 

3.5 

42.48 

.11 

39.6 

1.8 

2.29 

.57 

36.2 

3.4 

46.54 

.8^ 

81.4     8.9 

15.1 

36.54 

.36 

52.2 

3.8 

42.38 

.07 

37.7 

3.1 

1.78 

.46 

33.6 

3.8 

46.33 

.18 

79.0    8.6 

25.1 

36.23 

.36 

49.2 

3.3 

42.34- 

-.« 

35.4 

3.4 

1.37 

.35 

30.6 

3.1 

46.18 

.18 

76.2    8.9 

Dec.    5.0 

36.03 

.15 

45.9 

3.4 

42.34  +.03 

32.9 

3.6 

1.09 

.:: 

27.4 

3.4 

46.10- 

-.05 

r3.i   3.9 

15.0 

35.94  - 

-.03 

42.4 

3.6 

42.40 

•H 

30.1 

8.8 

0.94- 

239 

3.5 

40.09  +.03 

69.8    3.4 

25.0 

35.97  +.09| 

38.8 

3.6 

42.50 

M 

27.3 

8.9 

0.93  +.06 

20.3 

3.6 

46.14 

.09 

66.4    3J») 

34.9 

36.12 +.31 

35.2 -3.5 1 

42.65  +.1^ 

24.5 -3.8 1 

1.06+.3o{ 

16.7 

-3.5 

46.26  +.15 

62.9  -8.4 
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APPABENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

^                                                                                                                                                                                                                                  * 

y*  Sagittarii. 

fj}  Sagittarii. 

If  SerpentiB. 

Moftn 
Solar 
Date. 

Bight 
Ascenttion. 

Declinatian 
South, 

Right 
Aacension. 

Declination 
South. 

Bight 
Ascension. 

Declination 
South. 

h     m 

17  57 

-30  25 

h     m 

18     6 

O            / 

-21     5 

h     m 

18  14 

O               t 

-2  55 

Jao. 

0.0 

8 

57.51  +J20 

31.4  +0.4 

8 

27.32  +.18 

26'5  -0.1 

8 

59.03  +.15 

50.7  -1.3 

9.9 

57.74    .94 

31.0     0.3 

27.52    .99 

26.7    0.9 

59.20    .19 

51.9     1.9 

19.9 

58.00     J» 

30.8    0.9 

27.75    .95 

26.9    OJi 

59.40    ja 

53.2    IJi 

29.9 

58.29    .30 

30.6    0.9 

28.02     .98 

27.1    0.9 

59.63    M 

54.3    1.1 

Feb. 

8.9 

58.60    .33 

30.4    0.1 

28.30    .30 

27.3    0.9 

59.89    .96 

55.3    0.9 

18.8 

58.94     .34 

30.3  +0.1 

28.61    ".31 

27.4  -0.1 

60.16    .96 

66.1    0.7 

28.8 

59.29    .35 

30.3    0.0 

28.93    .32 

27.6  +0.1 

00.45    .99 

56.7    0.4 

Mar. 

10.8 

59.04     .35 

30.2    0.0 

29.25     .39 

27.6    0.0 

60.74     .30 

57.0  -0.9 

30.7 

59.99    .35 

30.2    0.0 

29.58     .33 

27.5    0.1 

61.04     .30 

57.1  +0.1 

30.7 

60.34     .35 

30.2    0.0 

29.90     .33 

27.4    0.9 

60.34     .30 

56.8    0.4 

Apr. 

9.7 

60.69    .34 

30.2    0.0 

30.23    .39 

27.1    0.3 

61.64     .99 

56.3    0.6 

19.7 

61.02     .33 

30.2    0.0 

30.54    .31 

26.8    0.3 

61.93    .28 

55.6    0.8 

29.6 

61.34     .31 

30.2    0.0 

30.84    .99 

26.5    0.4 

62.21    .97 

54.6    1.0 

May 

9.6 

61.64     .29 

30^3  -0.1 

31.12    .97 

26.1    0.4 

62.47    .95 

53.5    1.9 

19.6 

61.92     .96 

30.4    0.9 

31.39    .95 

25.7    0.4 

62.71     .93 

52.3    1.3 

29.6 

62.17     .93 

30.6    0.9 

31.62    .99 

25.4    0.3 

62.93    .90 

51.0    1.3 

June 

8.5 

62.38     .19 

30  9    0.3 

31.83    .19 

25.0    0.3 

6.3.12    .17 

49.7    1.3 

18.5 

62.55     .15 

31.2    0.3 

32.00    .15 

24.8    0.2 

63.28    .14 

48.3     1.3 

28.5 

62.68    .11 

31.6    0.4 

32.13    .11 

24.7    0.9 

63.40    .10 

47.1     1.9 

July 

8.4 

62.77    .06 

32.0    0.4 

32.21    .06 

24.4  +0.1 

63.48    .06 

45.9    1.1 

18.4 

62.81  +.01 

32.5    0.4 

32.26  +.09 

24.4    0.0 

63.52  +.09 

44.8    1.0 

28.4 

62.79  -.03 

32.9    0.4 

32.26  -.09 

24.3    0.0 

63.52  -.09 

43.9    0.9 

Aug. 

7.4 

62.74     .08 

33.3    0.4 

32.21    .06 

24.3    0.0 

63.47    .06 

43.1     0.7 

17.3 

62.64     .19 

33.7    0.3 

32.13    .10 

24.4    0.0 

63.39    .10 

42.4     0.6 

27.3 

62.51     .15 

34.0    0.3 

32.01     .13 

24.4    0.0 

63.28    .13 

41.9    0.4 

Sept. 

6.3 

62.35    .17 

34.2  -0.1 

31.86    .16 

24.5    0.0 

63.14    .15 

41.5    0.3 

16.3 

62.17    .19 

34.3    0.0 

31.70    .17 

24.5    0.0 

62.98    .16 

41.3  +0.9 

26.2 

61.98    .19 

34.3  +0.1 

31.52    .17 

24.4    0.0 

62.81     .17 

41.2    0.0 

Oct. 

6.2 

61.79    .18 

34.1     0.3 

31.35    .17 

24.4  +0.1 

62.65    .16 

41.3  -0.1 

16.2 

61.62    .16 

33.8    0.4 

31.19    .15 

24.3    0.1 

62.49    .15 

41.5    0.3 

26.1 

61.47    .13 

33.3    0.5 

31.05    .19 

24.1     0.1 

62.35    .19 

41.9    0.4 

Not. 

5.1 

61.37    .09 

32.8    0.5 

30.95    .09 

24.0    0.1 

62.24     .09 

42.4    0.6 

15.1 

61.30  -.04 

32.2    0.6 

30.88  -.04 

23.8    0.1 

62.17    .05 

43.1    0.7 

25.1 

61.29  +.01 

31.6    0.6 

30.86    .00 

23.7  +0.1 

62.14 -.01 

43.9    0.9 

Dec. 

5.0 

61.33    .07 

31.0    0.6 

30.89  +.05 

23.7    0.0 

62.15  +.03 

44.8    1.0 

15.0 

61.42    .19 

30.4     0.5 

30.97    .10 

23.6    0.0 

62.20    .06 

45.9    1.1 

25.0 

61.56    .17 

29.9    0.5 

31.10    .15 

2:^.7  +0.1 

02.30    .19 

47.1     1.9 

35.0 

61.76 +.29 

29.5  +0.4 

31.27  +.19 

23.8  -0.2 

62.44  +.16 

48.3  -1.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

*o 

'  Octantis. 

1  Aqnilae. 

a  Lyra. 

1 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
South, 

Right 
Ascension. 

Declinatkm 
North. 

h 
18 

-89  16 

h     m 

18  28 

o 

-8 

19 

h     m 

18  32 

+38  39 

Jan.     0.0 

m      8 
19  27.92  +  6.10 

38.6  +3.4 

8 

33.32  +.14 

46.5  -0.8 

s 
47.08  +.09 

68.4  -3.1 

9.9 

19  35.64 

9.97 

35.3    3.9 

33.48    .18 

47.3 

0.9 

47.20 

.14 

65.3    S.1 

19.9 

19  46.37 

19.13 

32.2    9.9 

33.68    .91 

48.2 

0.8 

47.37 

.19 

62.3    9J 

29.9 

19  59.79 

14.64 

29.4    9.6 

33.91     .94 

49.0 

0.8 

47.58 

ja 

59.5    9.6 

Feb.    8.9 

20  15.53 

16.75 

26.9    9.9 

34.16    .96 

49.7 

0.6 

47.83 

.27 

57.0    9.3 

18.8 

20  33.16 

18.49 

24.9    1.8 

34.43    .98 

50.2 

0:5 

48.11 

J99 

&1.9    1.8 

28.8 

20  52.22 

19.63 

23.3    1.4 

34.71     .99 

50.6 

0.3 

48.42 

.39 

53.3    1.3 

Mar.  10.8 

21  12.26 

90.37 

22.2    0.9 

35.01     .30 

50.7 

-0.1 

48.74 

.33 

52.3    0.7 

30.7 

21   32.83 

90.67 

21.5  +0.4 

35.31     .30 

50.7  +0.9  1 

49.08 

.34 

51.8  -0.1 

30.7 

21  53.49 

90.57 

21.4  -0.1 

35.62    .31 

50.4 

04 

49.43 

.34 

52.0  44.4 

Apr.    9.7 

22  13.85 

90.06 

21.7    0.6 

35.92    .30 

49.9 

0.6 

49.77 

.34 

82.7    1.0 

19.7 

22  33.50 

19.14 

22.5    1.1 

36.22    .30 

49.2 

0.8 

50.10 

.39 

54.0    1.6 

29.6 

22. 52.01 

17.69 

23.8    1.5 

36.51     .96 

48.3 

0.9 

50.42 

.31 

55.8    9.0 

May    9.6 

23    9.02 

16.15 

25.5    1.9 

36.79    .97 

47.4 

1.0 

50.71 

.98 

58.0    9.4 

19.6 

23  24.19 

14.13 

27.5    9.9 

37.05    .95 

46.3 

1.1 

50.98 

J25 

60.6  "9.7 

29.6 

23  37.19 

11.81 

29.9    9.5 

37.29    JB 

45.2 

1.1 

51.21 

.91 

63.5    3.0 

June   8.5 

23  47.73 

9.99 

32.6    9.7 

37.49     .19 

44.1 

1.1 

51.40 

.17 

66.6    3.1 

18.5 

23  55.56 

6.41 

35.4    9.9 

37.67    .16 

43.0 

1.0 

51.55 

.13 

69.7    3.1 

28.5 

24     0.50 

3.45 

38.4    3.0 

37.81     .19 

42.0 

1.0 

51.65 

.08 

72.8    3.1 

July    8.4 

24     2.44  +  0.43 

41.4    3.0 

37.90    .06 

41.1 

0.9 

51.71  +.03 

75.9    3.0 

18.4 

24     1.34- 

-9.69 

44.3    9.9 

37.96  +.03 

40.2 

0.8 

51.71  • 

-.09 

78.8   9.8 

28.4 

23  57.21 

5.59 

47.2    9.7 

37.97  -.01 

39.5 

0.6 

51.66 

.07 

81.5    9.6 

Aug.   7.4 

23  50.18 

8.39 

49.8    9.4 

37.95    .05 

39.0 

0.5 

51.56 

.19 

84.0    9J 

17.3 

23  40.49 

10.91 

52.1    9.1 

37.88    .09 

38.5 

0.4 

51.42 

.16 

86.1    1.9 

27.3 

23  28.47 

13.03 

54.0    1.7 

37.77    .19 

38.1 

0.3 

51J24 

.90 

87.9    1.6 

Sept.  6.3 

23  14.56 

14.68 

55.4    1.9 

37.64    .14 

37.9 

0.9 

51.02 

.93 

89.2    1.9 

16.3 

22  59.26 

15.80 

56.3  -0.6 

37.49    .16 

37.7  +0.1 

50.79 

.94 

90.2    0.7 

26.2 

22  43.14 

16.30 

56.6    0.0 

37.33    .17 

37.7 

0.0 

50.54 

.95 

90.7  40.3 

Oct.     6.2 

22  26.84 

16.15 

56.3  40.6 

37.16    .16 

37.7 

-0.1 

50.28 

.95 

90.7 -OJ 

16.2 

22  11.02 

15.33 

55.4     1.9 

37.00    .15 

37.8 

0.9 

50.03 

.94 

90.3    0.7 

26.2 

21   56.36 

13.86 

53.9    1.9 

36.86    .13 

38.0 

0.3 

49.80 

.99 

89.4    1.1 

Nov.    5.1 

21  43.45 

11.81 

51.9    9.9 

36.74     .10 

38.4 

0.4 

49.60 

.18 

88.0    1.6 

15.1 

21  32.BU 

9.95 

49.5    9.7 

36.66    .06 

38.8 

0.5 

49.44 

.14 

86.2    9.0 

25.1 

21  25.06 

6.98 

46.6    3.0 

36.63  -.03 

39.3 

0.6 

49.31 

.10 

84.1     9.3 

Dec.    5.0 

21  20.38- 

-  3.09 

43.4     3.9 

36.63  +.09 

39.9 

0.7 

49.24  • 

-.05 

81.5    9.7 

15.0 

21   19.06  +  0.40 

40.1     3.4 

36.(16    .07 

40.7 

0.8 

49.21 

.00 

78.8    9.9 

25.0 

21  21.18 

3.81 

36.6     3.4 

36.77     .11 

41.5 

0.8 

49.25  +.06 

75.8    3.0 

35.0 

21  26.64  +  7.06 

33.3  +3.3 

36.90  +.15 

42.3  -0.8  1 

49.33  +.11 

72.7  -3.1 
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APPAEENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

i 

^  Lyne. 

a  Sagittarii. 

*50  Draconia. 

(  AquilflB. 

Meui 
Solar 
Date. 

■ 

Bight 
Afloeusioii. 

Declination 
North. 

Rifftat 
Ascension. 

Declination 
South, 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

h     m 

18  4i 

+33 

12 

h     m 

18  47 

-26  26 

h     m 

18  50 

+75 

16 

h     m 

18  59 

+13  40 

Jan.     0.0 

B 

33.29  +.0^ 

72.7  -9.9 

8 

41.30 +.14 

53.3  +0.3 

11.80- 

-.09 

// 
74.6  -3.4 

S 

47.21  +.10 

54.8  -9.0 

10.0 

33.40 

.13 

69.8 

9.9 

41.46 

.18 

53.0 

0.3 

11.79 +.07 

71.1 

3.5 

47.32 

.13 

52.8    9.0 

19.9 

33.55 

.17 

67.0 

9.7 

41.66 

.93 

52.6 

0.3 

11.94 

.93 

67.7 

3.4 

47.47 

.16 

50.8    1.9 

29.9 

33.75 

.91 

64.4 

9.5 

41.90 

.95 

52.3 

0.3 

12.25 

.39 

64.4 

3.1 

47.65 

.90 

49.0    1.8 

Feb.    8.9 

33.98 

.95 

62.0 

9.9 

42.16 

M 

52.0 

0.3 

12.72 

.53 

61.4 

9.8 

47.86 

.99 

47.3     1.5 

18.9 

34.24 

.97 

60.0 

1.8 

42.45 

.30 

51.6 

0.4 

13.32 

.65 

58.8 

9.3 

48.10 

JS5 

45.9    IJ) 

28.8 

34.53 

.30 

58.4 

1.3 

42.76 

.39 

51.3 

0.4 

14.02 

.75 

56.8 

1.8 

48.36 

S7 

44.9    0.9 

Mar.  10.8 

34.83 

.31 

57.4 

0.8 

43.08 

.33 

50.9 

0.4 

14.82 

.89 

55.3 

1.9 

48.63 

.96 

44.2  ^.4 

20.8 

35.15 

.39 

56.9  -0.9 

43.42 

.33 

50.4 

0.5 

15.67 

.87 

54.4  -0.5 

48.92 

.99 

44.0    0.0 

30.8 

35.48 

.33 

57.0  +0.4 

43.75 

.34 

50.0 

0.5 

16.55 

.88 

54.2  -1^.1 

49.22 

.30 

44.2  +0.4 

Apr.    9.7 

35.81 

.39 

57.6 

0.9 

44.09 

.34 

49.4 

0.5 

17.42 

.87 

54.6 

0.8 

49.52 

.30 

44.8    0.8 

19.7 

36.13 

.39 

oo.o 

1.4 

44.43 

.33 

48.9 

0.5 

18.27 

.89 

55.7 

1.4 

49.82 

.30 

45.8    1.9 

29.7 

36.44 

.30 

00.5 

1.9 

44.76 

.33 

48.4 

0.5 

19.06 

.75 

57.3 

1.9 

50.11 

.99 

47.2    1.5 

May    9.6 

36.73 

.98 

62.5 

9.3 

45.08 

.31 

48.0 

0.4 

19.77 

.66 

59.5 

9.4 

50.40 

.97 

48.8    1.8 

19.6 

37.00 

.95 

65.0 

9.6 

45.39 

.991 

47.8 

0.4 

20.38 

J>5 

62.2 

9.8 

50.66 

.96 

50.8    9.0 

29.6 

37.24 

.99 

07.7 

9.8 

45.66 

M 

47.2 

0.3 

20.88 

.43 

65.2 

3.1 

50.91 

.93 

52.9    9.9 

June   8.6 

37.44 

.16 

70.5 

9.9 

45.91 

.93 

46.9 

0.9 

21.23 

.99 

68.4 

3.4 

51.13 

.90 

55.1     9.9 

18.5 

37.61 

.14 

73.5 

3.0 

46.13 

.90 

46.8  +0.1 1 

21.45 +.14 

71.9 

3.5 

51.31 

.17 

57.4     9,3 

28.5 

37.73 

.10 

76.5 

3.0 

46.30 

.15 

46.8 

0.0 

21.52 

.00 

75.4 

3.6 

51.46 

.13 

59.6    9.9 

July    8.5 

37.80  +.06 

79.5 

9.9 

46.44 

.11 

46.8  -0.1 

21.44- 

-.16 

78.9 

3.5 

51.57 

.09 

61.8     9.1 

18.5 

37.a3 

.00 

82.3 

9.7 

46.52 

.06 

47.0 

0.9 

21.22 

.99 

82.3 

33 

51.63  +.04 

63.9    9.0 

28.4 

37.80- 

-.05 

84.9 

9.5 

46.56  +.01 

47.3 

0.3 

20.85 

.43 

85.5 

3.1 

51.65 

.00 

65.8     1.8 

Aug.    7.4 

37.73 

:o9 

87.3 

9.9 

46.55  - 

-.03 

47.6 

0.3 

20.36 

.56 

88.5 

9.8 

51.63- 

-.04 

67.5     1.6 

17.4 

37.62 

.13 

89.4 

1.9 

46.49 

.08 

47.9 

0.3 

19.74 

.67 

91.2 

9.5 

51.57 

.08 

69.0     1.4 

27.4 

37.47 

.17 

91.1 

1.6 

46.39 

.19 

48.2 

0.3 

19.02 

.77 

93.5 

9.1 

51.47 

.11 

70.3    l.i 

;  Sept.  6.3 

37.28 

.90 

92.5 

1.9 

46.26 

.14 

48.6 

0.3 

18.21 

.84 

95.4 

1.7 

51.34 

.14 

71.3    0.8 

16.3 

37.08 

.99 

93.5 

0.8 

46.10 

.17 

48.8 

0.9 

17.33 

.90 

96.8 

1.9 

51.18 

.17 

71.9    0.5 

26.3 

36.85 

.93 

04.1 

+0.4 

45.93 

.18 

49.0  -0.1 

16.41 

.94 

97.7 

0.7 

51.01 

.18 

72.4  +0.3 

Oct.     6.2 

36.62 

.93 

94.2 

-0.1 

45.75 

.18 

49.1 

0.0 

15.46 

.95 

98.2  +0.9 

50.83 

.18 

72.5    0.0 

16.2 

36.39 

.l» 

93.9 

0.5 

45.57 

.17 

49.1 

0.0 

14.51 

.94 

98.1  -0.4 

50.65 

.17 

72.3  -0.3 

26.2 

36.18 

.90 

93.2 

1.0 

45.41 

.15 

49.0  +0.1 

13.59 

.90 

97.4 

0.9 

50.49 

.15 

71.8    0.6 

Nov.    5.2 

36.00 

.17 

92.0 

1.4 

45.27 

.19 

48.8 

0.9 

12.72 

.83 

96.3 

1.4 

50.35 

.13 

71.1     0.9 

15.1 

35.84 

.14 

90.4 

1.8 

45.18 

.08 

4H.5 

0.3 

11.93 

.75 

94.5 

9.0 

50.23 

.10 

70.0    1.9 

25.1 

35.73 

.09 

88.5 

9.1 

45.12- 

-.03 

48.2 

0.4 

11.24 

.63 

92.4 

9.4 

50.15 

.06 

68.7    1.4 

'  Dee.    5.1 

35.66  • 

-.05 

86.2 

9.4 

45.11  +.01 

47.8 

0.4 

10.67 

.50 

89.8 

9.8 

50.11- 

-.09 

67.2    1.6 

15.0 

35.64 

.00 

83.6 

9.7 

45.15 

.06 

47.4 

0.4 

10.23 

.36 

86.8 

3.1 

50.11  +.09 

65.4     1.8 

25.0 

35.66  +.05 

80.9 

9.8 

45.24 

.11 

47.0 

0.4 

9.95 

.90 

83.5 

3.3 

50.15 

.Oft 

63.6     1.9 

35.0 

35.74  . 

h.io' 

78.0 

-9.8 

45  37  +.15 

46.7  +0  4 

9.84- 

-.03 

80.1 

-3.4 

50.24  +.10 

61.6  -9.0 
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APPABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

d  Sagittarii. 

*J  Draconis. 

*T 

Draconis. 

6 

Aquils. 

Mean 
Solar 
Date. 

t 

1 

RIgbt 
Ascension. 

Declination 
South. 

Bigbt 
Ascension. 

Declination 
North, 

Rigbt 
Ascension. 

Deelination 
North, 

Bigbt 
Ascension. 

DedhiatioB 
North, 

b     m 

19  10 

o 

-19 

id 

b     m 

19  12 

+67  26 

b     m 

19  17 

+73 

1 
7 

b     m 

19  19 

+2  52 

Jan.     0.0 

*  • 
29.09  +.11 

It 

10.0 

0.0 

8 

27.52- 

-.07 

45.2  -8.4 

8 

48.04  - 

-.15 

39.5 

-3.3 

8 

20.02  +.00 

17.2-1.3 

10.0 

29.22 

.15 

10.0 

0.0 

27.51  +.04 

41.8 

3.4 

47.90  . 

-.01 

36.1 

3.4 

20.13 

.19 

15.9    1.3 

20.0 

29.38 

.18 

10.0 

0.0 

27.60 

.14 

38.4 

3.4 

48.02  - 

f.l3 

32.7 

3.4 

20.26 

.15 

14.5    1.3. 

29.9 

29.58 

.33 

10.0 

0.0 

27.79 

.94 

35.0 

3.9 

48.22 

sn 

29.3 

3.9 

20.43 

.18 

13.3    is' 

Feb.    8.9 

29.82 

.94 

10.0  -0.1 

28.09 

.34 

319 

9.9 

48.56 

.40 

26.2 

3.0 

20.64 

.91 

12.3    1.0 

18.9 

30.07 

.97 

9.8 

0.9 

28.47 

.49 

29.2 

9J^ 

49.02 

.52 

23.4 

9.6 

20.86 

JM 

1 
11.4    0.8 1 

28.9 

30.35 

.99 

9.5 

0.3 

28.93 

.48 

26.9 

9.0 

49.59 

.61 

21.1 

9.1 

21.11 

.96 

10.7    0.5' 

Mar.  10.8 

30.64 

^ 

9.2 

0.4 

29.46 

.55 

25.2 

1.4 

50.25 

.69 

19.3 

1.5 

21.37 

.87 

10.4  -0.9 

20.8 

30.95 

.3J 

8.7 

0.5 

30.03 

.58 

24.1 

0.8 

50.97 

.75 

18.1 

0.9 

21.66 

Ji9 

10.4  -KIJ 

30.8 

31.26 

.39 

8.1 

0.6 

30.63 

.61 

23.7  -0.1 

51.74 

.78 

17.5  -OJJ 

21.95 

.30 

10.7    0.5 

Apr.    9.7 

31.59 

.32 

7.4 

0.7 

31.24 

.61 

23.9  +0.5 

52.52 

.78 

17.6  +0.4 

22.25 

.30 

11.4    OJ 

19.7 

31.91 

.33 

6.6 

0.8 

31.85 

.59 

24.7 

1.9 

53.29 

.76 

18.3 

1.1 

22.55 

.30 

12.3    1.1 

29.7 

32.23 

.39 

5.8 

0.9 

32.42 

.56 

26.2 

1.8 

54.03 

.71 

19.7 

1.7 

22.85 

.30 

13.6    1.3 

May    9.7 

32.54 

.31 

4.9 

0.9 

32.96 

t51 

28.2 

9.3 

54.72 

.65 

21.6 

9.9 

23.14 

Sd 

15.0    1.5, 

19.6 

32.84 

.99 

4.1 

0.8 

33.44 

.45 

30.7 

9.7 

55.33 

.56 

24.1 

9.6 

23.42 

S7 

16.6    1.7 

29.6 

33.12 

.97 

3.3 

0.8 

33.85 

.37 

33.6 

3.1 

55.84 

.46 

26.9 

3.0 

23.68 

.95 

18.4    1.6 

June    8.6 

3:^.38 

.94 

2.5 

0.7 

34.18 

.99 

36.9 

3.3 

56.25 

.35 

30.1 

3.3 

23.92 

.23 

20.2    1.8 

18.6 

33.60 

.91 

1.8 

0.6 

34.42 

.19 

40.3 

3.5 

56.54 

J33 

33.5 

3.5 

24.13 

.19 

22.0    1.8 

28.5 

3:5.79 

.17 

1.3 

0.5 

34.57  +.10 

43.9 

3.6 

56.71  +.10 

37.0 

3.6 

24.30 

.16 

23.8    1.8 

July    8.5 

33.94 

.19 

0.8 

0.4 

34.62 

.00 

47.5 

3.6 

56.75 . 

-.03 

40.6 

3.6 

24.43 

.11 

25.5    1.7 

1 

18.5 

34.04 

.06 

.0.5 

0.3 

34.57  ■ 

-.10 

51.0 

3.5 

56.66 

.16 

44.1 

3.5 

24.53 

.07 

1 

27.1    1.5' 

28.5 

34.09  +.0^ 

0.3  -0.1 

34.42 

.90 

54.4 

3.3 

56.44 

.98 

47.6 

3.3 

24.58  +.03 

28.6    1.3! 

Aug.   7.4 

34,10- 

-.01 

0.2 

0.0 

34.17 

.99 

57.6 

3.0 

56.10 

.40 

50.8 

3.1 

24.58- 

-.01 

29.8    1J2 

17.4 

34.07 

.06 

0.3 

0.0 

33.84 

.37 

60.5 

9.7 

55.64 

.51 

53.8 

9.8 

24.55 

.06 

30.9    1.0 

27.4 

33.99 

.09 

0.3  -W.l 

33.44 

.44 

63.1 

9.4 

55.09 

.60 

56.4 

9.5 

24.47 

.09 

31.8    0.8' 

Sept.  6.3 

33.88 

.13 

0.5 

0.1 

32.96 

.50 

65.2 

9.0 

54.45 

.68 

58.7 

9.1 

24.37 

.19 

32.5    0.6 

16.3 

33,74 

.15 

0.6 

0.9 

32.43 

.55 

67.0 

1.5 

53.73 

.74 

60.5 

1.6 

24.23 

.14 

33.0    0.4 

26.3 

33.58 

.17 

0.8 

0.9 

31.86 

.58 

68.2 

1.0 

52.96 

.79 

61.9 

1 1 

24.08 

.16 

33.3 -H)Ji 

Oct.     6.3 

33.41 

.17 

0.9 

0.1 

31.27 

.60 

69.0  +0.5 

52.16 

.81 

62.7 

0.6 

23.91 

.16 

33.4     0.0 

16.2 

33.24 

.16 

1.1 

0.1 

30.67 

.59 

69.2  -0.1 

51.35 

.81 

63.1  +0.1 

23.75 

•16 

33.3  -0.a 

26.2 

33.08 

.13 

12 

0.1 

30.09 

.57 

68.8 

0.6 

50.54 

.79 

62.9- 

-0.5 

23.59 

.15 

33.0    0.4 

Nov.    5.2 

32.94 

.19 

1.2  -fo.i 

29.5:} 

.54 

67.9 

1.9 

49.77 

.75 

62.1 

1.0 

23.45 

.13 

32.5    0.6 

15.2 

32.84 

.09 

1.3 

0.0 

29.02 

.48 

66.5 

1.7 

40.05 

.68 

60.8 

1.6 

23.34 

.10 

31.8    0.8 

25.1 

32.77 

.05 

1.3 

0.0 

28.57 

.41 

64.5 

9.9 

48.41 

.60 

59.0 

9.1 

23.26 

.06 

30.9    0.9 

Dec.    5.1 

82.74  ■ 

-.01 

1.3 

0.0 

28.20 

.33 

62.1 

9.6 

47.87 

.49 

56.6 

9.5 

23.22- 

-.09 

29.9     Li 

1 

15.1 

32.75  +.04 

1.3 

0.0 

27.91 

.94 

59.3 

3.0 

47.43 

.37j    53.9 

9.9 

23.22  +.09 

28.7    1.9 

25.0 

32.81 

.08 

1.3 

0.0 

27.73 

.13 

56.1 

3.9 

47.12 

.24    50.9 

3.9 

23.25 

.06! 

27.5     1.3 

35.0 

32.91  +.ia 

1.4 

0.0 

27.64  - 

-.03 

52.8 

-3.4 

46.95  - 

-.09'   47.6  -3.4 1 

23.33 +.10    26.2-1.3 
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K 

AquiliB. 

7 

Aquilfs. 

a 

{ 

Aquilo). 
[Jiltair.) 

•« 

Draconis. 

k                       ^ 

Riglit 
Aacensioii. 

DecUnatioD 
Sauih. 

Right 
Aaoension. 

Deelioatlos 
NorUL 

lUgbt 
Asoenuon. 

DeclinatioD 
North, 

Bight 
Ascension. 

I>ecliDati<ni 
Norih. 

h     in 

19  30 

0 

"7 

17 

fa     m 

19  40 

0 

+10 

18 

h     m 

19  44 

0       1 

+8  32 

h     m 

19  48 

+69 

57 

Jan.    0.0 

a 
18.96 +.06 

54.9  -0.7 

8 

26,77  +.06 

57.6 

-1.7 

8 

49.06  +.06 

46.2 

-1.5 

30.18- 

-.19 

II 

25.4 

-3.1 

JO.O 

19.06 

.13 

55.6 

0.7 

26.85 

.09 

55.9 

1.7 

49.13 

.09 

44.6 

1.6 

30.05- 

-.07 

22.1 

3.3 

SO.O 

19.20 

.15 

56.3 

0.6 

26.96 

.13 

54.2 

1.6 

49.24 

.13 

43.0 

1.5 

30.04  +.05 

18.8 

3.4 

30.0 

19.37 

.18 

56.9 

0.6 

27.11 

.16 

52.6 

1.5 

49.38 

.16 

41.6 

1.4 

30.15 

.17 

15.4 

3.3 

Feb.    8.9 

19.56 

.31 

57.4 

0.4 

27.28 

.19 

51.2 

1.3 

49.56 

.19 

40.3 

1.9 

30.37 

Ji8 

12.2 

3.1 

18.9 

19.79 

.94 

57.7 

0.3 

27.49 

.S3 

50.0 

1.1 

49.76 

.99 

39.2 

1.0 

30.70 

.38 

9.2 

9.8 

98.9 

20.03 

.96 

57.9  -0.1 

27.72 

JM 

49.1 

0.7 

49.99 

JM 

38.3 

0.7 

31.14 

.48 

6.6 

9.3 

Mar.  10.9 

20.30 

.27 

57.9  +0.9 

27.97 

J» 

48.5  -0.4 

50.24 

JW 

37.8 

-0.3 

31.66 

.55 

4.5 

1.8 

20.8 

20.58 

.99 

57.6 

0.4 

28.24 

JK 

48.3 

0.0 

50.51 

.98 

37.7 

0.0 

32.25 

.61 

3.0 

1J3 

30.8 

20.87 

.90 

57.1 

0.6 

28.52 

.39 

48.5  +0.4 

50.79 

.99 

37.9  +0.4 

32.88 

.65 

2.1 

-0.6 

Apr.    9.8 

21.18 

.31 

56.3 

0.8 

28.82 

.30 

49.1 

0.8 

51.09 

.30 

38.5 

0.8 

33.55 

.65 

l.8-H).l  1 

19.7 

21.48 

.31 

55.4 

1.0 

29.12 

.30 

30.0 

1.1 

51.39 

.30 

39.5 

1J3 

34.23 

.67 

2.2 

0.7 

Q9.7 

21.79 

.31 

54.2 

1.9 

29.42 

.30 

51.3 

1.5 

51.69 

.30 

40.8 

1.4 

34.90 

.65 

3.2 

1.3 

May    9.7 

22.09 

.30 

530 

1.3 

29.72 

.39 

52.9 

1.7 

51.99 

.30 

42.3 

1.7 

35.53 

.61 

4.9 

1.9 

19.7 

22.39 

.38 

51.6 

1.4 

30.01 

.9e 

54.7 

1.9 

52.28 

J» 

44.1 

1.9 

36.12 

.55 

7.0 

9.4 

39.6 

22.66 

.96 

50.2 

i.i 

30.28 

.26 

56.8 

9.1 

52.56 

.97 

46.1 

3.0 

36.64 

.48 

9.6 

9.8 

June   8.6 

22.91 

.94 

48.8 

1.4 

30.53 

.94 

58.9 

9.3 

52.81 

.24 

48.2 

9.1 

37.07 

.39 

12.6 

3.9 

18.6 

23.14 

.91 

47.4 

1.3 

30.75 

.90 

611 

3.3 

53.04 

.91 

50.3 

9.1 

37.42 

.30 

15.9 

3.4 

28.6 

23.33 

.17 

46.2 

1.3 

30.94 

.17 

63.3 

9.9 

53.23 

.17 

52.5 

9.1 

37.67 

.19 

19.4 

3.6 

July    8.5 

23.48 

.13 

45.0 

1.1 

31.09 

.13 

65.4 

9.1 

53.39 

.13 

54.5 

9.0 

37.81  +.08 

23.1 

3.6 

18.5 

23.59 

.09 

43.9 

1.0 

31.19 

.08 

67.5 

9.0 

53.50 

.09 

56.5 

1.9 

37.84- 

-.03 

26.7 

3.6 

28.5 

23.66  +.05 

43.0 

0.8 

31.26 +.04 

69.4 

1.8 

52.57  +.05 

58.4 

1.7 

37.76 

.13 

30.3 

3.5 

Aug.   7.4 

23.68 

.00 

42.2 

0.7 

31.28 

.00 

71.1 

1.6 

53.59 

.00 

60.0 

1.5 

37.57 

.94 

33.8 

3.4 

^9 

17.4 

23.66- 

-.04 

41.6 

0.5 

31.25- 

-.04 

72.6 

1.4 

53.58- 

-.04 

61.5 

1.3 

37.28 

.34 

37.0 

3.1 

87.4 

23.60 

.08 

41.2 

0.4 

31.19 

.08 

73.9 

1.9 

53.52 

.06 

62.7 

1.1 

36.89 

.43 

40.0 

3.8 

S«pt.*6.4 

23.50 

.11 

40.9 

0.9 

31.08 

.19 

74.9 

0.9 

53.42 

.11 

63.7 

0.9 

36.42 

.50 

42.6 

9.4 

16.3 

23.38 

.14 

40.7  +0.1 

30.95 

.14 

75.7 

0.7 

53.30 

.14 

64.4 

0.6 

35.88 

.57 

44.8 

9.0 

26.3 

23.23 

.15 

40.6 

0.0 

30.80 

.16 

76.2 

0.4 

53.15 

.16 

64.9 

0.4 

:».29 

.69 

46.6 

1.6 

Oct.     6.3 

23.07 

.16 

40.7  -0.1 

30.65 

.17 

76.5  +0.1 

52.99 

.16 

65.2  +0.1 

34.65 

.65 

47.9 

1.0 

16.3 

22.91 

.16 

40.8 

0.9 

30.47 

.17 

76.5 

-0.1 

52.82 

.16 

65.2  -0.1 

33.99 

.66 

48.7  -H).5  1 

26.2 

22.75 

.15 

41.0 

0.3 

30.30 

.16 

76.2 

0.4 

52.66 

.15 

65.0 

0.4 

33.33 

.66 

49.0 

0.0  1 

Nov.    5.2 

22.62 

.13 

41.4 

0.4 

30.15 

.14 

75.7 

0.6 

52.51 

.14 

64.5 

0.6 

32.69 

.63 

48.6  -0.6  1 

15.2 

22.50 

.10 

41.8 

0.5 

30.02 

.11 

74.9 

0.9 

52.39 

.11 

63.8 

0.8 

32.07 

.59 

47.7 

1.3 

25.1 

22.42 

.06 

42.3 

0.5 

29.93 

.08 

73.9 

1.1 

52.29 

.06 

62.9 

1.0 

31.51 

.53 

46.3 

1.7 

Dee.    5.1 

22.38- 

-.03 

42.8 

06 

29.86 

.05 

72.7 

1.3 

52.23 

.05 

61.7 

1.3 

31.02 

.45 

44.4 

9.3 

15.1 

22.37 +.01 

43.5 

0.6 

29.83  - 

-.01 

713 

1.5 

52.20- 

-.01 

60.4 

1.4 

30.61 

.36 

41.9 

3.6 

25.0 

22.41 

.05 

44.1 

0.7 

29.84  +.03 

69.7 

1.6 

52.21  +.03 

59.0 

1.5 

:i0.30 

.96 

39.1 

3.0 

35.0 

22.48  +.09 

44.8  -0.7 

29.89  +.07 

68.1 

-1.7 

52.25  +.07 

57.5  ■ 

-1.5 

.30.11  - 

-.14 

36.0  -3.9  1 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

0  AquiliB. 

. 

T 

Aqi 

iiilsB. 

<fi  Capricorni. 

•«  Cephei. 

Mean 
Solar 
Date. 

Right 
A.BoeDiiioii. 

DecllnatfoD 
Nor*h, 

Bight 
Asoension. 

Declination 
North, 

Bight 
Ascension. 

Declination 
/South. 

Right 
AscenaifHi. 

DecllnaUoD 
JTortt. 

h     m 

19  49 

o 

+6 

5 

h     ID 

19  58 

O          1 

+6  55 

h     m 

20  11 

O           / 

-12  55 

h     m 

20  12 

+77  20 

Jan.     0.1 

8 

18.47  +.05 

67. 6  ■ 

-1.5 

8 

10.09 +.04 

62.0 

-1.4 

8 

16.49 +.05 

23.9  -0.3 

8 

50.73  -.46 

38.3  -^ 

10.0 

18.54 

.09 

66.1 

1.4 

10.15 

.06 

60.5 

1.4 

16.56 

.08 

24.2 

0.9 

50.36    M 

35.2    9.9 

20.0 

18.65 

.19 

64.7 

1.4 

10.24 

.11 

59.1 

1.4 

16.65 

.19 

24.4 

0.9 

50.17-.09 

31.9    9.3 

30.0 

18.79 

.15 

63.4 

1.3 

10.37 

.15 

57.7 

1.3 

16.79 

.15 

24.5  -0.1 

50.17  +.10 

28.6    3.3 

Feb.    8.9 

18.96 

.18 

62.2 

l.l 

10.53 

.18 

56.5 

1.1 

16.95 

.18 

24.6 

0.0 

50.36    JS6 

25.3    ZJt 

18.9 

19.16 

Jil 

61.2 

0.9 

10.73 

J» 

55.5 

0.9 

17.14 

.91 

24.5'-P).l 

50.74    .46 

22.3    9.9 

88.9 

19.38 

.93 

60.4 

0.6 

10.94 

.93 

54.8 

0.6 

17.36 

.93 

24.2 

0.3 

51.28    .69 

19.5    2.6 

Mar.  10.9 

19.63 

.96 

60.0 

-0.3 

11.18 

.95 

54.3  -0.3 

17.61 

.95 

23.8 

0.5 

51.98    .76 

17.1    9.1 

20.8 

19.89 

.97 

59.9  +0.1 

11.44 

.97 

54.2  40.1 

17.87 

.97 

23.1 

0.7 

52.80    .87 

15.3    IS 

30.8 

20.17 

.99 

60.2 

0.4 

11.72 

.98 

54.5 

0.4 

18.16 

M 

22.3 

0.9 

53.72    .06 

14.0    1.0 

Apr.    9.8 

20.47 

.90 

60.8 

0.8 

12  01 

.30 

55.1 

0.8 

18.45 

.30 

21.4 

1.0 

54.70  1.00 

13.4 -«J 

19.8 

20.77 

.90 

61.7 

1.1 

12.31 

.30 

56.0 

l.l 

18.76 

.31 

20.2 

1J2 

55.71  1.01 

13.4  -H».3 

29.7 

21.07 

.30 

63.0 

1.4 

12.62 

.30 

57.3 

1.4 

19.08 

.39 

19.0 

1.3 

56.72  1.00 

14.0    0.9 

May    9.7 

21.37 

.30 

64.5 

1.6 

12.92 

.30 

58.8 

1.7 

19.40 

.39 

17.6 

1.4 

57.70    .05 

15.2    1.5' 

19.7 

21.67 

.99 

66.2 

1.8 

13.22 

.99 

60.6 

1.8 

19.71 

.31 

16.3 

1.4 

58.61    .87 

17.0    9.1 

29.6 

21.94 

.97 

68.1 

1.9 

13.50 

.97 

62.5 

9.0 

20.01 

.99 

14.9 

1.4 

59.43    .76 

19.3    2.5 

June   8.6 

22.20 

.94 

70.1 

9.0 

13.76 

.95 

64.6 

9.1 

20.30 

.97 

13.5 

1.3 

60.13    .64 

22.1    fUi 

18.6 

22.43 

.91 

72.1 

9.0 

14.00 

.29 

66.6 

9.1 

20.56 

.95 

12.2 

1.9 

60.69    .49 

25.2    3.S 

28.6 

22.62 

.18 

74.1 

9.0 

14.20 

.18 

687 

9.0 

20.79 

.91 

11. 1 

1.1 

61.11    .33 

28.5    3.5- 

Jaly    8.5 

22.78 

.14 

76.1 

1.9 

14.37 

.15 

70.7 

9.0 

20.99 

.17 

10.1 

0.9 

61.36  +.17 

32.1     3.6 

18.5 

22.90 

.10 

77.9 

1.8 

14.49 

.10 

72.7 

1.9 

21.14 

.13 

9.2 

0.8 

61.45    .00 

35.7    3.6 

28.5 

22.98 

.06 

79.6 

1.6 

14.57 

.06 

74.5 

1.7 

21.25 

.08 

8.6 

0.6 

61.37  -.16 

39.4    3.6 

Aug.  7.5 

23.01  +.01 

81.1 

1.4 

14.61  +.09 

76.0 

1.5 

21.31  +.04 

8.0 

0.4 

61.12    .33 

42.9    3J> 

17.4 

22.99- 

-.03 

82.4 

1.9 

14.61  - 

-.03 

77.5 

1.3 

21.33- 

-.01 

7.7 

0.3 

60.72    .48 

46.4    3.3 

27.4 

22.94 

.07 

83.6 

1.0 

14.56 

.07 

78.6 

1.1 

21.30 

.05 

7.5  +0.1 

60.16    .69 

49.6    3.1 

Sept.  6.4 

22.85 

.11 

84.4 

0.8 

14.47 

.10 

79.6 

0.8 

21.23 

.08 

7.4 

0.0 

59.47    .75 

52,5    2.8 

16.3 

22.73 

.13 

85.1 

0.5 

14.36 

.13 

30.3 

0.6 

21.13 

.19 

7.4  -0.1 

58.67    .86 

55.1     9.4* 

1 

26.3 

22.58 

.15 

85.5 

0.3 

14.21 

.15 

80.8 

0.4 

21.00 

.14 

7.6 

0J3 

57.76    .85 

57.3    9.0 

Oct.     6.3 

22.42 

.16 

85.7  +0.1 

14.06 

.16 

81.1  +0.1 

20.85 

.15 

7.8 

0.9 

56.78  1.01 

59.0    1.5 

16.3 

22.26 

.16 

85.7 

-0.1 

13.90 

.16 

81.1  -0.1 

20.70 

.16 

8.0 

0.3 

55.74  1.05 

60.3    1.0 

262 

22.10 

.15 

85.5 

0.4 

13.74 

.16 

80.9 

0.3 

20.54 

.15 

8.3 

0.3 

54.68  1.06 

61.0  -^.4 

Nov.    5.2 

21.95 

.14 

85.0 

0.6 

13.59 

.14 

80.5 

0.5 

20.39 

.14 

8.6 

0.3 

53.62  1.05 

61.2  -0.1 

15.2 

21  .a3 

.U 

84.3 

0.8 

13.46 

.19 

79.8 

0.7 

20.27 

.11 

8.9 

0.3 

r«2.59  1.01 

60.7    0.7 

25.2 

21.73 

.06 

83.4 

1.0 

13.36 

.09 

79.0 

0.9 

20.17 

.09 

9.3 

0.3 

51.62    .93 

59.8    1.3 

Der.    5.1 

21.66 

.05 

82.4 

1.1 

13.29 

.05 

77.9 

1.1 

20.09 

.05 

9.6 

0.3 

50.74    .83 

58.2    1.8 

15.1 

21.64- 

-.01 

81.2 

1.3 

13.25- 

-.02 

76.7 

1.3 

20.06- 

-.09 

9.9 

0.3 

49.97    .71 

56.2    9  5 

25.1 

21.64 +.0S 

79.8 

1.4 

13.25  +.08 

75.4 

1.4 

20.06  +.02 

10.2 

0.3 

49.33    .56 

53.7    2.7 

35.0 

21.6J)+.06 

78.3 

-1.6 

13.29 +.06 

74.0 

-1.4 

20.10 +.06 

10  5  -0.3 

48.86 -.38 

50.8-30 

1 
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APPAKENT  PLADES  FOR  THE  TIPPER  TRANSIT  AT  WASHINGTON. 

a 

Pavonia. 

TrCapr 

icorni. 

el 

3elphini. 

"Groombridge  3241. 

Mean 
Sola? 
Date. 

1 

Bight 
Ascension. 

Declination 
South, 

night 
Ascension. 

Declination 
JSimth. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h     m 

20  15 

o         / 

-57     7 

h     m 

20  20 

0 

-18 

36 

h     m 

20  27 

+10  53 

h     m 

20  30 

+72    6 

Jan.     0.1 

a 
58.63  +.03 

35.7  +9.9 

a 
19.69  +.04 

43.5 

0.0 

a 
22.32  +.0^ 

20.8 

-IJi 

26.43- 

-.33 

7l"7  -9.8 

10.0 

58.70 

.10 

33.4    9  4 

19.74 

.07 

43.4  +0.1 

22.35 

.05 

19.3 

1.5 

26.16 

.91 

68.7    3.1 

20.0 

58.83 

.16 

31.0    9.5 

19.84 

.11 

43.2 

0.9 

22.42 

.08 

17.7 

1.5 

26.01- 

-.08 

65.5    3.3 

30.0 

59.02 

.93 

28.5    9.5 

19.97 

.14 

43.0 

0.3 

22.52 

.11 

16.2 

1.4 

25.99  +.05 

62.2    3.3 

Feb.    9.0 

59.28 

.96 

26.0    9.5 

20.13 

.18 

42.6 

0.4 

22.65 

.15 

14.8 

1.3 

26.10 

.18 

58.9    3.9 

18.9 

59.59 

.34 

.^.6     9.4 

20.32 

.90 

42.2 

0.5 

22.81 

.18 

13.7 

1.1 

26.35 

.31 

55.8    3.0 

28.9 

59.95 

.38 

21.2    9.3 

20.54 

.93 

41.6 

0.7 

23.00 

.90 

12.7 

0.8 

26.71 

.49 

62.9    9.7 

Mar.  10.9 

60.3& 

.49 

19.0    9.1 

20.78 

.95 

40.8 

0.8 

23.22 

.93 

12.1 

0.4 

27.19 

.53 

50.4    9.9 

20.9 

60.80 

.46 

17.0    1.9 

21.04 

.98 

39.9 

0.9 

23.46 

.95 

11.9  -0.1 

27.76 

.61 

48.4    1.7 

30.8 

61.28 

.49 

15.2    1.7 

21.33 

.30 

38.9 

1.1 

23.73 

Si 

12.0  +0.3 

28.42 

.68 

47.0    1.1 

Apr.    9.8 

61.78 

.51 

13.6    1.4 

21.63 

.31 

37,8 

1.9 

24.01 

S» 

12.5 

0.7 

29.12 

.73 

46.2  -0.5 

•    19.8 

62.29 

.59 

12.4    1.1 

21.95 

.39 

36.6 

1.9 

24.31 

.30 

13.4 

1.1 

29.86 

.73 

46.1  -H).l 

29.7 

62.82 

.53 

11.4    0.8 

22.28 

.33 

35.3 

1.3 

24.61 

.31 

14.6 

1.4 

30.61 

.75 

46.6    0.8 

May    9.7 

63.35 

.59 

10.7    0.5 

22.60 

.33 

34.0 

1.3 

24.92 

.31 

16.1 

1.7 

31.35 

.73 

47.6    1.4 

19.7 

63.87 

Jil 

10.4  +0.1 

22.93 

.32 

32.7 

1.3 

25.23 

.30 

17.9 

1.9 

32.06 

.68 

49.3    1.9 

29.7 

64.37 

.48 

10.5  -0.9 

23.24 

.31 

31.5 

1.9 

25.52 

.99 

20.0 

9.1 

32.71 

.61 

51.5    9  4 

Jane   8.6 

64.83 

.45 

10.9    0.6 

23.54 

SO 

30.3 

1.1 

25.80 

SJ 

22.2 

9.9 

:)3.2d 

.53 

54.2    9.9 

18.6 

65.26 

.40 

11.6     0.9 

2:).82 

.96 

29.2 

1.0 

26.06 

.94 

24.4 

9.3 

33.76 

.43 

57.2    3.9 

28.6 

65.64 

.34 

12.6    1.9 

24.06 

.93 

28.3 

0.8 

26.28 

.91 

26.7 

9.3 

34.15 

.33 

60.6    3.4 

July    8.6 

65.95 

.96 

14.0    1.5 

24.27 

.19 

27.6 

0.6 

26.47 

.17 

29.0 

9.9 

34.42 

.91 

64.1    3.6 

18.5 

66.19 

.90 

15.6    1.7 

24.44 

.14 

27.1 

0.5 

26.62 

.13 

31.2 

9.1 

34.57  +.09 

67.8    3.7 

28.5 

66.36 

.13 

17.3    1.8 

24.56 

.10 

26.7 

0.3 

26.73 

.08 

33.2 

9.0 

34.61  - 

-.03 

71.5    3.7 

Aug.  7.5 

66.45  +.05 

19.2    1.9 

24.63  +.05 

26.5  "H).l 

26.79  +.04 

35.1 

1.8 

34.51 

.15 

75.1     3.6 

17.4 

66.46- 

-.03 

21.2    1.9 

24.66 

.00 

26.4 

0.0 

26.81 

.00 

36.8 

1.6 

34.31 

.96 

78.7     3.5 

27.4 

66.39 

.10 

23.1    1.9 

24.64- 

-.04 

26.5 

-0.9 

26.78- 

-.05 

38.3 

1.3 

33.99 

.37 

82.0     3.9 

Sept.  6.4 

66.25 

.17 

24.9    1.7 

24.58 

.08 

26.7 

0.3 

26.72 

.08 

39.5 

1.1 

33.57 

.47 

85.1     9.9 

16.4 

66.05 

.93 

26.6    1.5 

24.48 

.11 

27.0 

0.3 

26.62 

.11 

40.5 

0.8 

33.06 

.55 

87.9     9.6 

26.3 

65.79 

.97 

27.9    1.9 

24.35 

.14 

27.4 

0.4 

26.49 

.14 

41.2 

0.6 

32.47 

.69 

90.3    9.9 

Oct.    6.3 

65.50 

.30 

29.0    0.9 

24.21 

.15 

27.7 

0.4 

26.35 

.15 

41.7 

0.3 

31.82 

.67 

92.2    1.7 

16.3 

65.19 

.39 

29.7    0.5 

24.05 

.16 

28.1 

0.3 

26.19 

.16 

41.9  +0  1 

31.13 

.71 

93.7    1.9 

26.3 

64.87 

.31 

30.0  -0.1 

23.89 

.16 

28.4 

0.3 

26.03 

.16 

41.8  -0.9 

30.41 

.79 

94.6    0.6 

Nov.   5.2 

64.57 

.99 

29.8  +0.3 

23.74 

.14 

28.7 

0.3 

25.87 

.15 

41.5 

0.4 

29.69 

.79 

94.9  -H).l 

15.2 

64.29 

.96 

29.3    0.8 

23.60 

.19 

29.0 

0.9 

25.74 

.13 

40.9 

0.7 

28.98 

.69 

94  7  -0.5 

25.2 

64.05 

.91 

28.3    1.9 

23.49 

.09 

29.2 

0.9 

25.62 

.11 

40.1 

0.9 

28.31 

.65 

93.9    1.1 

Dee.    5.1 

63.87 

.15 

26.9    1.5 

23.42 

.06 

29.3  -0.1 

25.53 

.06 

39.1 

1.1 

27.69 

.58 

92.5    1.6 

15.1 

63.75 

.09 

25.2    1.9 

23.37- 

-.03 

29.4 

0.0 

25.47 

.04 

37.8 

1.3 

27.15 

.50 

90.6    9.1 

25.1 

63.69  - 

-.09 

23.2    9.1 

23.37  +.01 

29.4 

0.0 

25.44  - 

-.01 

36.4 

1.4 

26.70 

.40 

88.3    9  6 

35.1 

63.71  +.05 

21.0  +9.3 

23.40  +.05 

29.3 

+0.1 

25.45  +.09 

34.9 

-1.5 

26.35  - 

-.99 

85.5  -9.9 
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APPABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a 

Cygni. 

A* 

Aquarii. 

V 

Cygni. 

•l2Year< 

Cat.1879. 

Mean 
Solar 
Date. 

1 

Right 
Aacenaion. 

DeoUoation 
North. 

Right 
Aacension. 

Declination 
South. 

Right 
Aacension. 

Declination 
North. 

Right 
AaoenaioD. 

Declination' 
North. 

h     in 

20  37 

+44  50 

h     m 

20  46 

O           / 

-9  26 

h     m 

20  52 

+40  41 

h     m 

20  52 

0          1 

480    5 

! 

Jan.     0.1 

a 
14.83- 

-.06 

45.6  -^.6 

a 
3.84  +.01 

28'.0  -0.4 

a 
36.17- 

-.07 

59.0 

-9.4 

a 
55.13-  .7^ 

45.'3  -«J 

10.1 

14.78  - 

-.03 

42.8 

9.8 

3.87 

.05 

28.4 

0.4 

36.13- 

-.03 

36.5 

9.6 

54.45    .Sifi 

42.6    2.9 

20.0 

14.79  +.03 

40.0 

9.0 

3.93 

.08 

28.7 

0.3 

36.12 +.09 

53.8 

9.7 

53.97    .36 

39.6    3.1 

30.0 

14.84 

.08 

37.1 

9.0 

4.03 

.11 

29.0 

0.2 

36.17 

.07 

51.0 

9.7 

53.74-  .12 

36.4    zs 

Feb.    9.0 

14.95 

.13 

34.3 

9.8 

4.15 

.14 

29.1  -0.1 

36.25 

.11 

48  3 

9.6 

53.74+  .13 

33.1    3.9! 

1 

19.0 

15.10 

.18 

31.6 

9.5 

4.31 

.17 

29.1  +0.1 

36.39 

.16 

45.8 

9.4 

53.99    .36 

29.9    3.1 1 

28.9 

15.31 

.93 

29.2 

9.9 

4.49 

.20 

28.9 

0.3 

36.57 

.90 

43.5 

9.1 

54.47    .50 

26.9    9.8, 

Mar.  10.9 

15.56 

.97 

27.3 

1.7 

4.70 

.99 

28.5 

0.5 

36.79 

.94 

41.6 

1.7 

55.16    .79 

24.2   9.5! 

20.9 

15.64 

.30 

25.8 

1.9 

4.94 

.95 

27.9 

0.7 

37.05 

J2S 

40.2 

1.9 

56.05    .97 

22.0   9.0 

30.8 

16.16 

•33 

24.8 

0.6 

5.20 

.27 

27.1 

0.9 

37.34 

.31 

39.2 

0.7 

57.09  l.u 

20.2    1.5 

Apr.    9.8 

16.51 

.36 

24.5  -0.1 

5.48 

ja9 

26.0 

1.1 

37.67 

.34 

38.9 

-0.1 

58.25  1.9D 

1 
19.0    0.9* 

19.8 

16.88 

.37 

24.7  +0.5 

5.78 

.30 

24.8 

1.3 

38.02 

.35 

39.0  +0.4 

59.49  1.26 

18.5  -0.3 

29.8 

17.26 

.38 

25.5 

1.1 

6.09 

.31 

23.4 

1.4 

38.37 

.36 

39.7 

1.0 

60.77  1.28 

18.5  40.41 

1 

May    9.7 

17.64 

.38 

26.8 

1.6 

6.40 

.39 

21.9 

1.5 

38.74 

.36 

41.0 

1.5 

62.04  1.25 

19.2    1.0 

19.7 

18.01 

.36 

28.7 

9.1 

6.72 

.31 

20.3 

1.6 

39.10 

.36 

42.8 

9.0 

63.26  1.18 

20.5    1.6, 

29.7 

18.36 

.34 

31.0 

9.5 

7.03 

.31 

18.7 

1.6 

39.45 

.34 

45.0 

9.4 

64.39  1.06 

22.4    9.1; 

June   8.7 

18.69 

.31 

33.7 

9.9 

7.33 

.29 

17.1 

1^6 

39.78 

.33 

47.6 

2.8 

65.41  0.05 

24.7    9.5 

18.6 

18.99 

.97 

36.7 

3.1 

7.61 

.26 

15.5 

1.5 

40.08 

.96 

50.5 

3.0 

66.28    .79 

27.4    9.9 

28.6 

19.24 

.93 

40.0 

3.3 

7.86 

.23 

14.1 

1.4 

40.34 

.94 

53.6 

3.2 

66.98    .61 

30.5    3.3. 

July    8.6 

19.44 

.18 

43.3 

3.4 

8.08 

4» 

12.7 

1.2 

40.56 

.19 

56.9 

3.3 

67.49    .41 

33.9    3Ji 

18.5 

19.50 

.19 

46.7 

3.4 

8.26 

.16 

11.6 

1.1 

40.73 

.14 

60.2 

3.3 

67.80+  .21 

1 

37.5   3.6; 

28.5 

19.69 

.06 

50.1 

3.4 

8.40 

.19 

10.6 

0.9 

40.84 

.09 

63.5 

3.3 

67.90-  .01 

41.2    3.7 

Aug.   7.5 

19.72  +.01 

53.5 

3.9 

8.49 

.07 

9.8 

0.7 

40.91  +.03 

66.7 

3.1 

67.79    .21 

44.9    3.7, 

17.5 

19.70  ■ 

-.05 

56.6 

3.0 

8.54  +.09 

9.2 

0.5 

40.91  - 

-.09 

69.8 

3.0 

67.49    .41 

48.5   3.6 

27.4 

19.63 

.10 

59.5 

9.8 

8.54- 

-.09 

8.8 

0.3 

40.87 

.07 

72.6 

2.7 

66.98    .60 

52.0    3.4 

i 

Sept.  6.4 

19.50 

.15 

62.1 

9.5 

8.50 

.06 

8.5  +0.2 

40.78 

.11 

75.3 

2.4 

66.29    .77 

55.4    3.9 

16.4 

19.33 

.19 

64.4 

9.1 

8.42 

.09 

8.4 

0.0 

40.64 

.15 

77.5 

2.1 

65.43    .93 

58.4    9.9 

26.4 

19.13 

.29 

66.4 

1.7 

8.32 

.12 

8.5  -0.1 

40.47 

.19 

79.5 

1.7 

64.43  1.07 

61.1    9J> 

Oct.    6.3 

18.90 

.24 

67.9 

1.3 

8.19 

.14 

8.6 

0.2 

40.27 

.91 

81.0 

1.3 

63.30  1.18 

63.5    9.1 

16.3 

18.65 

.95 

68.9 

0.8 

8.05 

.15 

8.9 

0.3 

40.05 

.99 

82.1 

0.9 

62.08  1.96 

65.3    1.6 

1 

26.3 

18.30 

.96 

69.5  +0.3 

7.90 

.15 

9.2 

0.3 

39.83 

.93 

82.8  +0.4 

60.78  1.31 

66.7    1.1 

Nov.    5.3 

18.13 

.95 

69.5  -0.9 

7.75 

.14 

9.6 

0.4 

.^.60 

.93 

82.9  -0.1 

59.46  1.33 

67.6  +0.5 

15.2 

17.89 

.94 

69.1 

0.7 

7.62 

.13 

9.9 

0.4 

39.38 

.91 

82.6 

0.6 

58.12  1.39 

67.8    6.0 

25.2 

17.66 

.91 

68.1 

1.9 

7.51 

.10 

10.4 

0.4 

39.17 

.19 

81.8 

1.0 

56.82  1J97 

67.5-0.6' 

1 

1 

Dec.    5.2 

17.46 

.18 

66.7 

1.6 

7.42 

.07 

10.9 

0.5 

38.99 

.17 

80.6 

1.5 

55.60  1.18 

66.6    u' 

15.1 

17.30 

.14 

64.8 

9.1 

7.36 

.04 

11.3 

0.5 

38.84 

.13 

78.9 

1.9 

54.48  1.06 

65.1    1.7 

25.1 

17.18 

.10 

62.6 

9.4 

7.33- 

-.01 

11.8 

0.4 

38.73 

.10 

76.8 

2.2 

53.49    .90 

63.1     9.9 

35.1 

17.11- 

-.05 

60.0 

-9.7 

7.34  +.02 

12.2  -0.4 

38.65- 

-.06 

74.5  -«.5 

52.69-  .70 

60.7-8.7, 
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61  Cygi 

ni  {pr.] 

1 

fCygni. 

a 

Cophei. 

1 

Pegasi. 

Mean 
Solar 
Date. 

1 

1 

Right 
Asoenaion. 

Declination 
Ifbrth. 

Right 
Ascension. 

Declination 
ITorth. 

Right 
Ascension. 

DeclinatioD 
North, 

Right 
Ascension. 

Declination 
North, 

h 

21 

m 

1 

-1-38 

8 

h 

21 

m 

7 

+29  43 

h     m 

21  15 

+62 

3 

h 

21  ] 

m 

L6 

0 

+19 

16 

Jan.    0.1 

24.61  - 

-.06 

66.0  -B.S 

43.71  . 

-.05 

41.9-9.0 

8 

37.40  - 

-.93 

76^2  HI.4 

8 

26.06- 

-.04 

63.2 

-1.6 

10.1 

24.57- 

-.3 

63.7 

8.4 

43.68  • 

-.01 

39.8 

9.9 

37.20 

.17 

73.6 

9.8 

26.04- 

-.01 

61.5 

1.7 

20.1 

24.58  +.05J 

61.2 

9.5 

43.68  +.09 

37.5 

9.3 

37.06 

.10 

70.6 

3.0 

26.05  +.03I 

59.7 

1.8 

30.0 

24.62 

.07 

58.7 

s.5 

43.72 

.06 

35.2 

9.3 

37.01  - 

-.09 

67.5 

3.1 

26.10 

.06 

57.9 

1.8 

Feb.    9.0 

24.71 

.U 

56.2 

9.4 

43.80 

.10 

33.0 

9.9 

37.03  +.06 

64.4 

3.9 

26.17 

.09 

56.2 

1.7 

19.0 

24.84 

.15 

53.8 

3.9 

43.92 

.14 

30.9 

9.0 

37.14 

.15 

61.3 

3.0 

26.28 

.13 

54.6 

1.5 

28.9 

2&.02 

.SO 

51.7 

1.9 

44.07 

.17 

29.0 

1.7 

37.32 

.93 

58.4 

9.8 

26.43 

.16 

5:12 

1.9 

Mar.  10.9 

25.24 

.S4 

50.0 

1.6 

44.27 

.91 

27.5 

1.3 

37.59 

.30 

55.7 

9.4 

26.61 

.19 

52.2 

0.9 

20.9 

25.50 

.27 

48.7 

1.1 

44.49 

.94 

26.4 

0.9 

37.93 

.37 

53.6 

1.9 

26.82 

.99 

51.5 

0.5 

30.9 

25.79 

.30 

47.8  -0.5 

44.75 

.97 

25.7  -0.4 

38.33 

.43 

51.9 

1.4 

27.06 

.95 

51.2  -0.1 

Apr.    9.8 

26.11 

.33 

47.5 

0.0 

45.04 

.30 

25.5  +0.1 

38.78 

.48 

50.7 

0.6 

27.33 

.98 

51.4  -^.3 

19.8 

26.45 

.35 

47.8  -H).5 

45.35 

.39 

25.9 

0.6 

39.28 

.51 

50.2 

-0.9 

27.61 

.30 

51.9 

0.8 

29.8 

26.81 

.36 

48.6 

1.0 

45.67 

.33 

26.7 

t.l 

39.80 

.53 

50.3  +0.4 

27.92 

.31 

52.9 

1.9 

Hay    9.8 

87.17 

.37 

49.9 

1.6 

46.00 

.33 

28.0 

1.5 

40.33 

.53 

51.0 

1.0 

28.24 

.39 

54.3 

1.6 

19.7 

27.54 

.36 

51.7 

9.0 

46.34 

.33 

29.7 

1.9 

40.86 

.59 

52.3 

1.6 

28.56 

.39 

56.1 

1.9 

29.7 

27.90 

.35 

54.0 

9.4 

46.67 

.39 

31.8 

93 

41.37 

.49 

54.2 

9.1 

28.88 

.31 

58.1 

9.9 

1 

June   8.7 

28.23 

.33 

56.6 

9.8 

46.96 

.30 

34.3 

9.5 

41.84 

.46 

56.5 

9.6 

29.18 

.30 

60.4 

9.4  1 

18.6 

28.54 

ja9 

59.5 

3.0 

47.28 

.98 

36.9 

9.8 

42.28 

.41 

59.3 

3.0 

29.47 

.98 

62.8 

9.5  ' 

1 

28.6 

28.82 

.S6 

62.6 

3.9 

47.54 

JM 

39.8 

9.9 

42.65 

.35 

62.4 

3.3 

29.74 

.95 

65.4 

9.6' 

July    8.6 

29.06 

SI 

65.9 

3.3 

47.76 

SI 

42.7 

3.0 

42.96 

.97 

65.9 

3Ji 

29.97 

SI 

ft.O 

9.6 

18.6 

29.24 

.16 

69.2 

3.3 

47.95 

.16 

45.7 

3.0 

43.20 

.90 

69.4 

3.6 

30.16 

.17 

70.7 

9.6 

28.5 

29.38 

.11 

72.6 

3.3 

48.09 

.11 

48.7 

9.9 

43.36 

.19 

73.1 

3.: 

30.31 

.13 

73.2 

9.5 

Aag.  7.5 

29.47 

.06 

75.8 

3.S 

48.18 

.07 

51.5 

9.8 

43.44  +.04 

76.8 

3.7 

30.41 

.08 

75.6 

9.3 

17.5 

29.51  +.01 

78.9 

3.0 

48.22  +.09 

54.2 

9.6 

43.44  - 

-.04 

80.5 

3.6 

30.47  +.04 

77.9 

9.1 

27.5 

29.49- 

-.04 

81.8 

9.8 

48.21  • 

-.03 

56.7 

9.4 

43.35 

.19 

84.0 

3.4 

30.49- 

-.01 

79.9 

1.9 

Sept.  6.4 

29.42 

.09 

84.5 

9.5 

48.16 

.07 

59.0 

9.1 

4.3.20 

.19 

87.3 

3.9 

30.46 

.05 

81.7 

1.7 

16.4 

29.32 

.13 

86.8 

9.9 

48.07 

.11 

61.0 

1.8 

42.98 

.95 

90.4 

9.9 

30.39 

.08 

83.3 

1.4 

26.4 

29.17 

.16 

88.8 

1.8 

47.95 

.14 

62.6 

1.5 

42.69 

.31 

93.1 

9.5 

30.29 

.11 

84.5 

1.1 

Oct.    6.3 

29.00 

.18 

90.4 

1.4 

47.80 

.16 

63.9 

1.1 

42.36 

.35 

95.4 

9.1 

30.17 

.13 

85.5 

0.8 

16.3 

28.81 

.SO 

91.6 

l.O 

47.63 

.18 

64.8 

0.7 

41.98 

.39 

97.3 

1.6 

30.03 

.15 

86.2 

0.5 

26.3 

.28.60 

•SO 

92.4 

0.5 

47.45 

.18 

65.4  +0.3 

41.58 

.41 

98.7 

1.1 

29.87 

.16 

86.5  +0.9 

Nov.  6.3 

28.40 

JSO 

92.7  +0.1 

47.26 

.18 

65.5  -O.l 

41.17 

.41 

99.5  +0.6 

29.72 

.15 

86.5  -0.1 

15.2 

28.20 

.19 

92.5  -0.4 

47.09 

.17 

65.2 

0.5 

40.75 

.41 

«la.8 

0.0 

29.57 

.15 

86.2 

0.5 

25.2 

28.02 

.17 

91.9 

0.8 

46.92 

.15 

64.5 

0.9 

40.35 

.40 

99.5  -0.6 

29.43 

.13 

a5.6 

0.8 

Dec.    5.2 

27.85 

.15 

90.9 

1.3 

46.78 

.13 

68.5 

1.9 

39.96 

.37 

98.7 

1.1 

29.30 

.11 

84.6 

1.1 

15.2 

27.72 

.IS 

89.4 

1.7 

46.66 

.10 

62.1 

1.6 

39.62 

.33 

97.3 

1.7 

29.21 

.09 

83.5 

1.3 

25.1 

27.62 

.08 
-.05 

87.5 

9.0 

46.57 

.07 

60.3 

1.9 

39.32 

.97 

95.3 

9.9 

29.13 

.06 

82.0 

1.5 

35.1 1  27.55 . 

85.4  -S.S 

46.52  • 

-.0^ 

58.3  -9.1 

39.07- 

-.99 

93.0  -^1.6 

29.09- 

-.03 

80.4 

-1.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

P  Aquorii. 

•/?  Cephei. 

f  Aqnarii. 

e 

Pegaai. 

Mean 
Solar 
Date. 

Bight 
ABoensioD. 

Declination 

^  Bight 

DecllnatioD 
North. 

Bight 
AaceiaioD. 

Declination 
SauOL 

Bight 
Aaeenaion. 

DeoUnatkn 
Kortk. 

h     m 

21  25 

o 

-6 

6 

h     m 

21  27 

+70 

1 

h     m 

21  31 

O           / 

-8  23 

h     m 

21  38 

O          1 

+9  18 

Jan.     0.1 

8 

7.81- 

-.08 

27.8  -0.6 

0.97- 

-.40 

41.1  -9.3 

a 
15.06- 

-.03 

65.0  -0.4 

11.23- 

-.04 

60.2  "iS 

10.1 

7.81  +.01 

28.3 

0.5 

0.62 

.31 

38.6 

9.7 

15.05 

.00 

65.4 

0.4 

11.20- 

-.01 

59.0    1.9 

20.1 

7.83 

.04 

28.8 

0.4 

0.36 

.80 

35.8 

3.0 

15.07  +.03 

65.8 

0.3 

11.20 +.08 

57.8    1.9 

30.0 

7.88 

.07 

29.1 

0.3 

0.21- 

-.10 

32.7 

3.8 

15.12 

.06 

66.0  -0.9 

11.23 

.05 

56.6    1.9 

Feb.    9.0 

7.97 

.10 

29.4  H)J9 

0.17  +.09 

29.5 

3.9 

15.19 

.09 

66.1 

0.0 

11.30 

.06 

55.4    1.1 

19.0 

8.08 

.13 

29.5 

0.0 

0.25 

.14 

26.3 

3.1 

15.30 

.19 

66.0  -H>.l 

11.39 

.11 

54.4    0.9 

Mar.    1.0 

8.22 

.16 

29.4  +0.8 

0.45 

.95 

23.2 

8.9 

15.44 

.15 

65.8 

0.3 

11.52 

.14 

53.7    0.7 

10.9 

8.40 

.19 

29.1 

0.4 

0.75 

.36 

20.4 

8.6 

15.61 

.18 

65.3 

0.6 

11.67 

.17 

53.1    0.4 

20.9 

8.60 

JS 

28.5 

0.7 

1.16 

.46 

18.0 

8.8 

15.81 

.91 

64.6 

0.8 

11.86 

SO 

52.9  -0.1 

30.9 

8.83 

JM 

27.7 

0.S 

1.66 

.54 

16.0 

1.7 

16.04 

JM 

63.7 

1.0 

12.08 

.93 

53.0 -MJ 

Apr.    9.9 

9.09 

.87 

26.7 

1.1 

2.24 

.61 

14.6 

1.1 

16.29 

jn 

62.6 

IS 

12.32 

.9^ 

53.5    0.6, 

19.8 

9.36 

.89 

25.4 

1.4 

2.88 

.66 

13.8  -0.5 

16.57 

jaa 

61.2 

1.4 

12.60 

J98 

54.3    1.0 

29.8 

9.66 

.30 

23.9 

1.5 

3.55 

.60 

13.6  +0.1 

16.87 

.30 

59.7 

1.6 

12.89 

.3d 

55.4    1.3 

May    9.8 

9.97 

.31 

22.3 

1.7 

3.25 

.60 

14.0 

0.7 

17.18 

.31 

58.1 

1.7 

13.19 

.31 

56.9    1.6, 

19.7 

10.29 

.39 

20.6 

1.8 

4.94 

.68 

15.1 

1.3 

17.49 

.39 

56.3 

1.8 

13.51 

.39 

58.6    1.8 

29.7 

10.61 

.31 

18.8 

i.a 

5.61 

.65 

16.7 

1.9 

17.81 

.39 

54.5 

1.8 

13.83 

.31 

60.5    9.0 

June   8.7 

10.92 

.30 

16.9 

1.6 

6.23 

.60 

18.8 

9.4 

18.13 

.31 

^.7 

1.8 

14.14 

.30 

62.7    %S- 

J  8.7 

11.21 

.88 

15.1 

1.8 

6.80 

.53 

21.4 

9.8 

16.43 

.99 

51.0 

1.7 

14.43 

.99 

64.9    9J 

28.6 

11.49 

.86 

13.4 

1.7 

7.29 

.45 

24.4 

3.9 

18.71 

JB7 

49.3 

1.6 

14.71 

J96 

67.2    9J 

July    m 

11.73 

.83 

11.8 

1.5 

7.70 

.36 

27.7 

3.4 

18.96 

S3 

47.8 

1.4 

14.95 

.83 

69.4    9.3, 

18.6 

11.94 

.19 

10.3 

1.4 

8.01 

.86 

31.3 

3.6 

19.18 

.90 

46.4 

1.3 

15.17 

.19 

71.7    iS 

28.5 

12.11 

.15 

9.0 

1.8 

8.22 

.16 

35.0 

3.7 

19.36 

.16 

45.2 

1.1 

15.34 

.15 

73.8   9.0 

Aug.  7.5 

12.24 

.11 

8.0 

1.0 

8.32  +.05 

38.7 

38 

19.49 

.11 

44.3 

0.8 

15.47 

.11 

75.7    l.«' 

17.5 

12.32 

.06 

7.1 

0.8 

8.31  - 

-.06 

42.5 

3.7 

19.58 

.07 

43.5 

0.6 

15.56 

.07 

77.5    1.7 

27.5 

12.36  +.08 

6.4 

0.6 

8.21 

.16 

46.2 

3.6 

19.62 +.09 

43.0 

0.4 

15.61  +.09 

79.1    U 

Sept.  6.4 

12.36- 

-.08 

6.0 

0.4 

8.00 

.86 

49.7 

3.4 

19.62- 

-.09 

42.7 

0.9 

15.61  • 

-.09 

80.4    IJ 

16.4 

12.31 

.06 

5.7  +0.8 

7.69 

.35 

53.0 

3.1 

19.59 

.05 

42.5  +0.1 

15.57 

.05 

81.5    1.0, 

26.4 

12.23 

.09 

5.6 

0.0 

7.30 

.43 

55.9 

9.8 

19.51 

.09 

42.6  -0.1 

15.50 

.00 

82.4    0.7 

Oct.     6.4 

12.13 

.11 

5.7  -0.1 

6.85 

.49 

58.5 

9.4 

19.41 

.11 

42.7 

0.9 

15.40 

.11 

83.0    0.5 

16.3 

12.01 

.13 

5.9 

OS 

6.33 

.54 

60.7 

9.0 

19.29 

.13 

43.0 

0.3 

15.28 

.19 

83.4  -WJ : 

26  3 

n.87 

.14 

6.2 

0.3 

5.77 

.58 

62.4 

1.4 

19.16 

.13 

43.3 

0.4 

15.15 

.14 

83.5    0.0 

Nov.    5.3 

11.73 

.14 

6.5 

0.4 

5.18 

.60 

63.6 

0.9 

19.02 

.13 

43.8 

0.4 

15.01 

.14 

83.4 -OJ 

15.2 

11.60 
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.96 

72.6 

8.0' 

24.29    .83 

64.9 

8.7 

58.00 

.78 

52.0 

8.6 

5.87 

.88 

34.8 

8.0 

28.6 

43.99 

.95 

74.6 

1.9 

25.07    .79 

67.8 

3.1 

58.69 

.64 

54.8 

3.0 

6.15 

M 

36.8 

1.9 

Aug.   7.6 

44.23 

.99 

76.4 

1.7 

25.73    .60 

71.0 

3.4 

59.28 

.55 

57.9 

3.3 

6.39 

M 

38.7 

1.8 

'      17.6 

44.43 

.16 

78.0 

1.5 

26.26    .47 

74.5 

3.6 

59.78 

.44 

61.3 

3.5 

6.61 

.19 

40.4 

1.6 

27.6 

44.58 

.14 

79.5 

1.3 

26.66    .33 

78.2 

3.7 

60.17 

.33 

64.9 

3.7 

6.78 

.16 

41.9 

1.4 

Sept  6.5 

44.70 

.10 

80.7 

1.1 

26.91    .18 

82.0 

3.8 

60.45 

.89 

68.7 

3.8 

6.92 

.19 

43.1 

1.8 

16.5 

44.78 

.00 

81.6 

0.8 

27.02  4.04 

a5.9 

3.8 

60.61  4.10 

72.5 

3.8 

7.02 

.08 

44.2 

0.9 

26.6 

44.82 -f  .09 

82.4 

0.6 

26.99  -.10 

89.7 

3.8 

60.65- 

-.01 

76.2 

3.7 

7.08 

.04 

45.0 

0.7 

Oct     6.4 

44.83- 

-.01 

82.9 

0.4 

26.82    .84 

93.4 

3.6 

60.58 

.18 

79.9 

3.6 

7.11  4.01 

45.6 

0.5 

16.4 

44.81 

.04 

83.1 

40.8 

26.51    .37 

96.9 

3.3 

60.40 

M 

83.4 

3.4 

7.10- 

-.09 

45.9 

0.3 

26.4 

44.76 

.06 

83.2 

0.0 

26.08    .40 

100.1 

8.0 

60.12 

.33 

86.6 

3.1 

7.07 

.04 

46.1  40.1  1 

Nov.   5.4 

44.69 

.06 

83.1  -0J9 

25.53    .60 

102.9 

8.6 

59.74 

.48 

89.5 

8.7 

7.01 

.06 

46.1 

-0.1 

15.3 

44.60 

.00 

82.9 

0.3 

24.87    .70 

105.3 

8JI 

59.28 

.50 

92.0 

8J9 

6.94 

M 

45.9 

0.3 

25.3 

44.51 

.10 

82.5 

0.5 

24.14    .77 

107.3 

1.7 

58.74 

.57 

94.0 

1.7 

6.85 

.60 

45.5 

0.4 

Dec.    5.3 

44.40 

.10 

82.0 

0.6 

23.33    .83 

108.7 

1.1 

58.14 

.68 

95.5 

IJ 

6.75 

.10 

45.1 

0.5 

15.3 

44.30 

.10 

81.3 

0.7 

22.48    .86 

109.4  40.5 

57.50 

.65 

96.3  40.6 

6.65 

.10 

44.5 

0.6 

25.2 

44.20 

.10 

80.6 

0.7 

21.62    .66 

109.6  -0.8 

56.83 

.66 

96.6 

0.0 

6.55 

.10 

43.8 

0.7 

35.2 

44.10- 

-.09 

79.9 

-0.7 

20.77  -.83 

109.1 

-0.8 

56.17- 

-.65 

96.3 -0.6{ 

6.45- 

-.10 

43.1 -0.7 1| 
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AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Y\.M^>^ 

APPARENT  RIGHT 

APPARENT 

H6nrly  Motion. 

Eci  nation 

Somi- 

Sidereal 

Date. 

isrs. 

ASCENSION. 

DECLINATION. 

Mean  Noon. 

of  Time 

for 

Annareat 

Noon. 

diometor 

at 

Apparent 

Noon. 

Semid.        of  Mieiin 
passing          Noon. 
MericT 

Mean  Noon. 

Appa* 

i-cnt 

Noon. 

Moan  Noon. 

Appa< 

rout 

Noon. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h    m     8 

s 

oil' 

5*i'.0 

8 

It 

m     s 

/     If 

m    8 

h     Ul      B 

J«B.  0 

18  44  24.49 

25.13 

-23    3  52.6 

11.051 

+11.72 

+  3  29.79 

1618.40 

1  11.13 

18  40  54.75 

1 

18  48  49.56 

50.28 

22  58  57.4 

56.6 

11.038 

12.87 

3  58.33 

18.40 

11.08 

18  44  51.31 

2 

18  53  14.31 

15.12 

22  53  34.5 

33.5 

11.024 

14.01 

4  26.52 

18.39 

11.03 

18  48  47.87 

3 

18  57  38.70 

39.60 

22  47  44.3 

43.1 

11.007 

15.15 

4  54.37 

18.38 

10.98 

18  52  44.43' 

4 

19    2    2.69 

3.67 

22  41  26.9 

25.5 

10.990 

16.28 

5  21.80 

18  37 

10.92 

18  56  40.99 

5 

19    6  26J35 

27.31 

22  34  42.5 

40.9 

10.972 

17.40 

5  48.79 

18.35 

10.86 

19    0  3755 

6 

19  10  49.34 

50.48 

22  27  31 .3 

29.4 

10.953 

18.51 

6  15.32 

18.33 

10.80 

19    4  34.11 

7 

19  15  11.94 

13.15 

22  29  53.5 

51.4 

10.932 

19.62 

6  41.36 

18.30 

10.73 

19    8  30.67 

8 

19  19  34.00 

35.29 

22  11  49.5 

47.1 

10.909 

20.71 

7    6.90 

18.27 

10.66 

19  12  27.22 

9 

19  23  55.52 

56.88 

22    3  19.4 

16.7 

10.885 

21.78 

7  31.87 

18.23 

10.58 

19  16  23.78 

10 

19  28  1(k46 

17.89 

24  54  23.5 

20.4 

10.859 

22.85 

7  56i25 

18.19 

10.50 

19  20  20.34' 

11 

19  32  36.79 

38.29 

21  44  6^.0 

58.6 

10.833 

23.91 

8  20.02 

18.15 

10.42 

19  24  16.90 

12 

19  36  56,49 

58.05 

21  35  15.3 

11.7 

10.807 

24.96 

8  43.16 

18.10 

10.34 

19  28  13.46. 

13 

19  41  15.55 

17.18 

21  24  63.7 

59.8 

10.780 

25.99 

9    5.67 

18.04 

10.25 

19  32  10.02 

14 

19  45  33.94 

35.63 

21  14  27.4 

23.1 

10.752 

27.01 

9  27.52 

17.98 

10.16 

19  36  6J)7 

15 

19  49  51.65 

53.40 

21    3  26.7 

22.1 

10.723 

28.02 

9  48.68 

17.92 

10.07 

19  40    3.13 

16 

19  54    8.67 

10.48 

20  51  61.8 

56.9 

10.694 

29.02 

10    9.14 

17.84 

9.97 

19  43  59.68 

17 

19  58  24.98 

26.84 

20  40  13.3 

8.0 

10.664 

30.01 

10  28.89 

17.76 

9.87 

19  47  56.24 

18 

20    2  40.56 

42.47 

20  27  61 .3 

55.7 

10.633 

30  98 

10  47.90 

17.68 

9.77 

19  5152.80 

19 

20    6  55.41 

57.37 

20  15  26.2 

20.3 

10.602 

31.93 

11    6.19 

17.59 

9.67 

19  55  49.36 

20 

20  11    9.52 

11.53 

20    2  28.2 

22.0 

10.571 

32.88 

11  23.75 

17.50 

9.57 

19  59  45.92 

21 

20  15  22.88 

24.93 

19  49    7.9 

1.3 

10.540 

33.81 

11  40.55 

17.40 

9.46 

20    3  42.48 

22 

20  19  35.48 

37.57 

19  35  25.4 

18.5 

10.508 

34.72 

11  56.59 

17J«9 

9.35 

20    7  39.03 

23 

20  23  47.32 

49.45 

19  21  21.1 

13.9 

10.476 

35.63 

12  11.87 

17.17 

9J24 

20  1135.59. 

24 

20  27  58.39 

60.55 

19    6  55J{ 

47.7 

10.444 

36.52 

12  26.37 

17.05 

9.13 

20  15  32.15 1 

25 

20  32    8.68 

10.88 

18  52    8.4 

0^ 

10.412 

37.38 

12  40.09 

16.92 

9.02 

20  19  28.71  i 

26 

20  36  18.17 

20.41 

18  36  60.8 

52.6 

10.379 

38.24 

12  53.04 

16.79 

8.91 

20  23  25126 ' 

27 

20  40  26.88 

29.14 

18  21  32.8 

24.3 

10.346 

39.08 

13    5.20 

16.66 

8.80 

20  27  2li^i 

28 

20  44  34.79 

37.08 

18    5  44.8 

36.0 

10.313 

39.90 

13  16.55 

16.52 

8.69 

20  31  18.37 

29 

20  48  41.90 

44.21 

17  49  37.4 

28.3 

10.280 

40.71 

13  27.09 

16.38 

8.58 

20  36  14.93 

30 

20  52  48.20 

50.52 

17  33  10.7 

1.3 

10.246 

41.50 

13  36.82 

16.24 

8.46 

20  39  11.49 

31 

20  56  53.60 

56.03 

17  16  25.3 

15.6 

10.212 

42.27 

13  45.74 

16.09 

8.35 

20  43   8.05 

1 

Feb.  1 

21    0  58.36 

60.72 

16  59  21.6 

11.7 

10.178 

43.03 

13  53.84 

15.94 

8.23 

20  47   4.60! 

2 

21     5    2.21 

4.58 

16  41  60.0 

49,8 

10.143 

43.76 

14     1.12 

15.79 

8.12 

20  51    1.16 

3 

21     9    5.24 

7.62 

16  24  21.0 

10.5 

10.108 

44.48 

14    7.59 

15.64 

8.00 

20  54  57.71 

4 

21  13    7.44 

9.83 

16    6  25.0 

14.3 

10.074 

45.18 

14  13i23 

15.48 

7.89 

20  58  54.27 

5 

21  17    8.82 

11.21 

15  48  12.3 

1.5 

10.040 

45.86 

14  18.04 

15.32 

7.78 

21    2  50.83 

6 

21  21     9.38 

11.77 

15  29  43.5 

32.4 

10.006 

46.53 

14  22.03 

15.15 

7.66 

21    6  47.39 

7 

21  25    9.12 

11.51 

15  10  59.0 

47.7 

9.972 

47.17 

14  25.20 

14.98 

7.54 

21  10  43i)4 

8 

21  29    8.04 

10.43 

14  51  59.2 

47.8 

9.938 

47.80 

14  27.5(^ 

14.81 

7.43 

21  14  40.50 

9 

21  33    6.16 

8.55 

14  32  44.6 

32.9 

9.905 

48.40 

14  29.12 

14.63 

7.32 

21  18  37.05 

10 

21  37    3.47 

5.86 

14  13  156 

3.8 

9.871 

48.99 

14  20.68 

14.45 

7.21  2122  33.61  1 

11 

21  40  59.98 

62.36 

13  53  32.6 

20.7 

9.838 

49.57 

14  29.83 

14.27 

7.10 

21  26  30.16 

12 

21  44  55.71 

58.08 

13  33  36.0 

24.0 

9.806 

50.13 

14  28.98 

14.08 

6.99 

21  30  26.72 

13 

21  48  50.66 

53.02 

13  13  26.1 

14.0 

9.774 

50.67 

14  27.37 

13.89 

6.88 

21  34  23.27 

14 

21  52  44.86 

47.21 

12  52  63.5 

51.3 

9.743 

51.20 

14  25.01 

13.69 

6.77;  21  38  19.8.1'! 

15 

21  56  38.32 

40.65 

12  32  28.5 

16.2 

9.713 

5l.tO 

14  21i)2 

13.49 

6.67 

21  42  16.38 

16 

22    0  31.05 

33.36 

12  11  41.5 

89.1 

9.683 

52.19 

14  18.09 

13.29 

6.56 

21  46  12i)4  : 

17 

22    4  23.07 

25.36 

11  50  42.9 

30.4 

9.653 

52.67 

14  13.55 

13.08 

6.46;  21  50   9.49  1 

18 

22    8  14.39 

16.66 

11  29  33.1 

20.6 

9.624 

53.13 

14    8.31 

12.86 

6.36 

2154   6.05 

19 

22  12    5.03 

7.28 

11    7  72.4 

59.9 

9.596 

53.57 

14    2.37 

12.64 

6i>6 

21  58   2.60 

20 

22  15  55.02 

57.25 

10  46  41.3 

28.8 

9.569 

54.00 

13  55.79 

12.42 

6.16;  22   1  59.16  | 

21 

22  19  44.37 

46.58 

10  24  60.1 

47.6 

9.542 

54.42 

13  48J>8 

12.19 

6.07 

22   5  55.72 

22 

22  23  33.09 

35.27 

10    2  69.2 

56.7 

9.517 

54.81 

13  40.74 

11.96 

5.98 

22   9  52.28; 

23 

22  27  21.19 

23.33 

9  40  69.0 

56.6 

9.492 

55.19 

13  32.29 

11.73 

5.89|  22  13  48.83  j 

24 

22  31     8.71 

10.82 

9  18  59.9 

47.6 

9468 

55.55 

13  23.26 

11.49 

5.80i  22  17  45.38  ; 

25 

22  34  55.66 

57.74 

8  56  42.3 

30.0 

9.444 

55.90 

13  13.65 

11.25 

5.72 

22  21  41.93 

26 

22  38  42.05 

44.10 

8  34  16.6 

4.3 

9.421 

56.23 

13    3.48 

n.oi 

5.64 

22  25  38.49 

27 

22  42  27.90 

29.92 

8  11  43.3 

31.1 

9.399 

56.54 

12  52.78 

10.77 

5.56 

22  29  35.04 

28 

22  26  13.23 

15.21 

-  7  48  62.7 

50.6 

9.378 

+56.84 

+12  41.54 

16 10.52 

1   5.48 

22  33  31.60 

NOTB.— For  Mean  interval  of  Semidiametor  paaaing  the  Meridian,  subtmot  0«.19  fiom  the  Sidereal  IntervaL 
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AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Tk-*.. 

APPARENT  RIGHT 

APPARENT 

Honrly  Motion. 

Emiaiion 
of  Time 

for 

Apparent 

Noon, 

Seitnl- 

Sidereal 
Time  of 
Semid. 
paaaing 
lierid. 

Date. 
1878. 

ASCENSION. 

DECLINATION. 

Mean 

"Rigbt 

Ancen- 

eion. 

Noon. 

diameter 

at 

Apparent 

Noon. 

Sidereal  Time 

of  Mean 

Noon. 

Mean  Noon. 

Appa- 
rent 
Noon. 

Mem  Noon. 

Appa- 
rent 
Noon. 

Decli- 
nation. 

h    m      B 

8 

O         /          // 

II 

B 

II 

m     B 

1610.27 

m    8 

h   m    8 

Mar.l 

22  49  58.04 

59.98 

-  7  26  15.2 

3.3 

9.357 

+57.12 

+12  29.80 

1  5.40 

22  37  28.15 

2 

22  53  42.36 

44.27 

7    3  21.3 

9.5 

9.337 

57.37 

12  17.66 

10.02 

5.33 

22  4124.71 

3 

22  57  26.20 

28.08 

6  40  21.4 

9.8 

9.317 

57.61 

12    4.86 

9,77 

6.26 

22  45  21.26 

4 

23    1     9.58 

11.42 

6  17  16.0 

4.5 

9.298 

57.83 

11  51.68 

9.52 

5.19 

22  49  17.81 

5 

23    4  52.51 

54.31 

5  53  65.4 

54.1 

9.279 

58.04 

11  38.05 

9.27 

5.13 

22  53  14.36 

6 

23    8  35.01 

36.77 

5  30  50.0 

389 

9.261 

58.23 

11  28.98 

.    9:02 

5.0t 

22  57  10.92 

7 

23  12  17.09 

18.81 

5    7  30.2 

19.3 

9.245 

58.40 

1 1     9.51 

8.77 

5.01 

23    1    7.47 

8 

23  15  58.77 

60.45 

4  43  666 

55.9 

9.229 

58.56 

10  54.64 

8.52 

4.95 

23    5    4.02 

9 

23  19  40.06 

41.69 

4  20  39.4 

29.0 

9.213 

58.70 

10  39.38 

8.25 

4.90 

23    9    0.57 

10 

23  23  20.99 

22.58 

3  56  69.2 

59.0 

9.198 

58.81 

10  23.76 

8.00 

4.85 

23  12  57.13 

11 

23  27    1.57 

3.12 

3  33  36.1 

26.1 

9.184 

58.92 

10    7.79 

7.74 

4.80 

23  16  53.68 

12 

23  30  41.83 

43.34 

3    9  60.7 

51.0 

9.171 

59.01 

9  51.49 

7.48 

4:76 

23  20  50ii4 

13 

23  24  21.78 

23.25 

2  46  23.3 

13.9 

9.159 

59.09 

9  34.89 

752 

4.72 

23  24  46.79 

14 

23  38    1.45 

2.87 

2  22  44.3 

35.2 

9.148 

59.15 

9  18.00 

6.96 

4.68 

23  28  43.34 

15 

23  41  40.86 

42.24 

1  58  63.8 

55.0 

9.137 

59.20 

9    0.86 

6.70 

4.65 

23  32  39.89 

16 

23  45  20.03 

21.36 

1  35  22.5 

14.0 

9.128 

59.23 

S  43.49 

6.43 

4.62 

23  36  36.45 

17 

23  4H  58^)9 

60.27 

1  11  40.6 

32.4 

9.120 

59i25 

8  25.90 

6.16 

4.59 

23  40  33.00 

18 

23  52  37.76 

:i8.99 

0  47  58.4 

50.4 

9.113 

59.26 

8    8.11 

6.89 

4.57 

23  44  29.56 

11) 

23  56  16.36 

17.54 

0  24  16.3 

8.6 

9.106 

59.25 

7  50.17 

5.61 

4.55 

23  48  26.11 

20 

23  59  54.82 

55.96 

-  0    0  34.6 

27.2 

9.101 

59.22 

7  32.08 

6.34 

4.53 

2:1  52  22.66 

21 

0    3  33.16 

34.26 

+  0  23    6.5 

13.6 

9.095 

59.19 

7  13.87 

6.06 

4.51 

23  56  19.21 

22 

0    7  11.41 

12.46 

0  46  46.5 

53.3 

9.092 

59.14 

6  55.57 

4.78 

4.49 

0   015.77 

23 

0  10  49.58 

50.59 

1  10  25.0 

31.5 

9.090 

59.07 

6  37.19 

4.50 

4.43 

0    4  12.32 

24 

0  14  27.70 

28.66 

1  34     1.8 

8.0 

9.088 

58.i)9 

6  18.75 

4.22 

4.47 

0    8    8.88 

25 

0  18    5.80 

671 

1  57  36.5 

42.4 

9.087 

58.90 

6    0.30 

3.94 

4.46 

012    5.43 

26 

0  21  43.89 

44.75 

2  21     8.8 

14.3 

9.087 

58.78 

5  41.85 

3.G6 

4.46 

0  16    1.99 

27 

0  25  22.00 

22.81 

2  44  38.2 

43.4 

9.088 

58.66 

5  23.41 

3.37 

4.46 

0  19  68.54 

28 

0  29    0.14 

0.91 

3    8    4.4 

9.3 

.9.090 

58.52 

5    5.00 

3.09 

4.46 

0  23  55.09 

29 

0  32  38.33 

39.06 

3  31  27.2 

31.8 

9.093 

58.36 

4  46.64 

2.80 

4.47 

0  27  51.64 

30 

0  36  16.59 

17.27 

3  54  46.0 

50.3 

9.096 

58.19 

4  28.34 

2.52 

4.48 

0  31  48.20 

31 

0  39  54.94 

55.57 

4  18    0.6 

4.6 

9.099 

58.01 

4  10.13 

2.24 

4.49 

0  35  44.75 

Apr.  1 

0  43  33.39 

33.98 

4  41  10.5 

14.2 

9.104 

57.81 

3  52.04 

1.06 

4.50 

0  39  41.31 

2 

0  47  11.96 

12.51 

5    4  15.3 

18.7 

9.109 

57.59 

3  ^.06 

1.68 

4.52 

0  43  37.86 

3 

0  50  50.66 

51.16 

5  27  14.8 

17.9 

9.115 

57.36 

3  16.21 

1.40 

4.54 

0  47  34.42 

4 

0  54  29.51 

29.97 

5  50    8.4 

11.2 

9.121 

57.10 

2  58.52 

1.13 

4.57 

0  51  30.97 

5 

0  58    8.52 

8.93 

6  12  55.8 

58.3 

9.129 

56:84 

2  40.99 

0.86 

4.60 

0  55  27.52 

6 

1     1  47.72 

48.08 

6  35  36.8 

39.0 

9.137 

56.56 

2  23.63 

0.59 

4.63 

0  59  24.07 

7 

1     5  27.12 

27.43 

6  58  10.9 

12.8 

9.145 

56^26 

2    6.46 

0.32 

4.66 

1    3  20.63 

8 

1     9    6.72 

6.JH) 

7  20  37  7 

393 

9.154 

55.95 

I  49.52 

16   0.05 

4.70 

1    7  17.18 

9 

1   12  46.55 

46.78 

7  42  57.0 

58.4 

9.164 

55v63 

1  32.80 

1559.78 

4.74 

1  11  13.74  i 

10 

1  16  26.62 

26.81 

8    5    8.4 

9.5 

9.174 

55.30 

1   16.32 

59.52 

478 

1  15  10.29 

11 

1  20    6.95 

7.10 

8  27  11.5 

12.4 

9.186 

54.95 

1     0.11 

59.25 

4.82 

1  19    7.85 

12 

1  23  47.56 

47.67 

8  49    6.1 

6.7 

9.198 

54.59 

0  44.17 

58.99 

4.87 

1  2:)    3.40 

13 

1  27  28.46 

28.53 

9  10  51.7 

52.2 

9.211 

54J32 

0  28.51 

58.72 

4.91 

1  26  59.96 

14 

1  31     9.69 

9.72 

9  32  28.3 

28.5 

9.224 

5382 

+  0  13.18 

58.46 

4.J)6 

1  30  56.51 

15 

1  34  51.25 

51.24 

9  53  55.4 

55.4 

92.39 

53.42 

-  0    1.82 

58.19 

5.01 

1  34  53.07 

16 

1  38  33.15 

33.11 

10  15  12.6 

12.3 

9.254 

53.01 

0  16.46 

57.93 

5.07 

1  38  49.62 

17 

1  42  15.43 

15.35 

10  36  19.7 

19.2 

9.270 

52.58 

0  30.73 

67.66 

5.12 

142  46.17 

18 

1  45  58.09 

57.97 

10  57  16.4 

15.8 

9.287 

52.13 

0  44.61 

57.40 

6.18 

1  46  42.72 

19 

1  49  41.16 

41.00 

11  18    2.3 

1.5 

9.:i04 

51.68 

0  58.09 

57.13 

5.24 

1  50  39.28 

20 

1  53  24.66 

24.47 

11  38  37.2 

36.2 

9.322 

51.22 

1  11.15 

56.87 

5.30 

1  54  35.83 

21 

1  57    8.60 

8.38 

1 1  58  60.7 

59.5 

9.340 

50.74 

1  23.78 

56.61 

5.36 

\  58  32.39 

22 

2    0  52.99 

52.73 

12  19  12.6 

11.3 

9.:i59 

50.24 

1  35.94 

56.35 

6.43 

2   2  28.94 

23 

2    4  37.85 

37.56 

12  39  12.4 

10.9 

9.379 

49.74 

1  47.63 

56.09 

5.49 

2   6  25.50 

24 

2    8  23.19 

22.87 

12  58  60.0 

58.3 

9.399 

49.22 

1  58.84 

55.83 

5.56 

2  10  22.05 

25 

2  12    0.02 

8.67 

13  18  34.9 

33.1 

9.420 

48.68 

2    9.55 

55.58 

5.63 

2  14  18.61 

26 

2  15  55.37 

54.99 

13  37  56.7 

54.8 

9.441 

48.13 

2  19.76 

55.33 

5:70 

2  18  15.16 

27 

2  19  42.23 

41.83 

13  67    5.2 

3.2 

9.463 

47.57 

2  29.46 

55.08 

5.77 

2  2211.72 

28 

2  23  29.61 

2fK18 

14  15  60.0 

57.9 

9.485 

47.00 

2  38.62 

54.83 

5.85 

2  26   8.27 

29 

2  27  17.52 

17.07 

14  34  40.8 

38.5 

9.507 

46.40 

2  47.26 

54.58 

5.93 

2  30    4.83 

30 

1 

2  31     5.98 

5.52 

+14  53    7.2 

4.9 

9.530 

+45.79 

-  2  55.37 

15  54.34 

1  6.00 

2  34    1.38 

NOTK^— For  Jf«m  interval  of  Semidiameter  pasBing  the  Meridian,  sabtraot  O^.IS  from  tbe  Sidereal  IntervaL 


32tt        SOLAR  EPHEMEBIS,  1878. 


AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Date. 


isrs. 


Mayl 

3 
4 

5 

6 
7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 

18 
19 
90 

81 


33 
94 
85 

96 
97 
98 
99 
30 
31 

Janel 
9 
3 
4 
5 

6 
7 
8 
9 
10 

II 
19 
13 
14 
15 

16 
17 

18 
19 
90 

91 
99 
93 
94 
95 

96 
97 

98 
99 
30 


APPARENT  RIGHT 
ASCENSIOK. 


MeanKooB. 


h    m     8 
9  34  54.97 

9  38  44.50 

9  49  34.58 

9  46  95ii0 

9  50  16.37 

9  54  8.10 
9  57  60.38 
3  1  53.91 
3  5  46.59 
3    9  40.54 

3  13  35.04 
3  17  30.10 
3  91  35.71 
3  95  91.89 
3  39  16.63 

3  33  15.93 
3  37  13.79 
3  41  l9Ji» 
3  45  1\M\ 
3  49  10.76 

3  53  10.87 

3  57  11.53 

4  1  19.73 
4  5  14.47 
4    9  16.73 

4  13  19.60 
4  17  39.78 
4  91  96.55 
4  95  30.79 
4  99  35.48 
4  33  40.60 


4 

4 
4 
4 

4 


37  46.14 
41  59.07 
45  58.36 
50  5.01 
54  11.991 


4  58  19.37 

5  9  96.84 
5  6  34.68 
5  10  49.76 
5  14  51.07 

5  18  59.59 
5  93  8.30 
5  97  17.17 
5  31  96.19 
5  35  35.35 

5  39  44.69 
5  43  53.98 
5  48  3.49 
5  59  19.91 
5  56  93.43 


6 
6 
6 
6 


0 

4 

8 

13 


6  17 


31.97 

41.50 

50.99 

0.43 

9.79 


6  31  19.05 
6  35  38.17 
6  39  37.13 
6  33  45.88 
6  37  54.44 


Appa- 
rent 
Noon. 


54.49 
44.00 
34.06 
34.66 
15.81 

7.53 
69.79 
59.61 

45.981 
39.93 

34.43 
39.47 
35.07 
31.35 
17.99 

15Je9 
13.15 
11.58 
10.58 
10.13 

10J25 
10.93 
13.14 
13.89 
1616 

18.95 
33.35 
36.04 
30.30 
35.01 
40.15 

45.73 
51.68 
58.00 
4.68 
11.68 

18.99 
36.59 
34.47 
43.58 
50.93 

59.47 
8Ji3 
17.13 
36.18 
35.38 

44.69 
54.08 
3.56 
13.08 
33.64 

33i23 
41.79 
51.33 
0.80 
10J30 

19.49 
38.64 
37,63 
46.43 
55.031 


APPARENT 
DECLINATION. 


Mean  Noon. 


+n  11  18.9 

15  39  15.5 

15  46  56.7 

16  4  33i{ 
16  31  31.6 

16  38  94JS 

16  54  61.3 

17  11  30.8 
17  37  83.1 
17  43  7.7 

17  58  34.6 

18  13  43.3 
18  38  33.7 
18  43  5.4 

18  57  18.3 

19  11  13.1 
^9  34  46.3 
19  37  60.8 
19  50  55.5 
30  3  30.1 

30  15  44.1 

30  37  37.4 
80  39  99 

80  50  31.1 

81  1  10.9( 

31  11  39.1 
31  31  45.4 
31  31  39.5 
31  40  51.3 
31  49  50.5 
81  58  37.0 


6  40.4 
14  30.7 
33  31  57.8 
33  89  1.4 
33  35  41.4 

33  41  57.6 
33  47  50.0 
33  53  18.4 
33  58  33.6 
33    3    3.6 

33  7  18.3 
33  11  9.7 
33  14  36.6 
33  17  38i) 
33  80  16.6 

33  33  89.7 
33  34  18.3 
33  35  43.0 
83  36  41.0 
83  87  15.1 

33  37  84.4 
83  87  8.9 
33  86  88.6 
33  35  33.5 
83  33  53.6 

33  31  59.0 
33  19  39.7 
33  16  55.7 
33  13  47.3 
^33  10  14.4 


Appa- 
rent 
Noon. 


16.61 
13.1 
54  J2 
19.7 
89.1 

33.3 
58.8 
18.3 
80.6 
5ii 

33.1 
40.8 
31.3 
3.1 
16.0 

9.9 

53.5 
88.1 

43J2 
35.6 

8.3 

19.5 

9.4 

37.71 

44.1 

38iS 

50  J8 

49.5 

86.1 

39.5 
30.0 
57.3 

0.8 
40.9 

57.8 
49.6 
18.1 
83.4 
^3A 

18i2 
9.6 
36.6 
38.9 
16.6 

89.7 
18ii 
43.0 
41.0 
15.1 

34.4 

8.9 
88.6 
33.5 
53.6 

58.8 
39.4 
55.3 
46.9 
13.9 


Hoaily  Motion. 
Moon  Noon. 


Right 

AaoQn< 

slon. 


9.5531445.17 
44.54 
43.89 
43.33 
49.55 


9.575 
9.598 
9.631 
9.644 

9.667 
9.690 
9.713 
9.736 
9.759 

9.789 
9.805 
9.838 
9.853 
9.875 

9.899 
9.933 
9.946 
9.969 
9.993 

10.016 
10.039 
10.061 
10.083 
10.104 

10.135 
10.146 
10.166 
10.185 
10.304 
10.333 

10.838 
10J854 
10^969 
10.383 
10JS97 

10.309 
10.330 
10.331 
10.341 
10.350 

10.359 
10.366 
10.373 
10.379 
10.384 

10.388 
10.393 
10.394 
10.396 
10.397 

10.397 
10.396 
10.394 
10.391 

10.388 

10.383 
10.376 
10.368 
10.360 
10.351 


DeoU. 


41J^ 
41.17 
40.45 
39.73 

u0.9V 

38ii5 

37.49 

36.71 

35i)3l 

35.14 

34.34 
33.531 
33.69 
31.86 
31.01 

30.16 
89.98 
38.41 
37.53 
9SJS3 

95.71 
84.79 
83.87 
33.94 
38.00 
81.05 

80.08 
19.11 
18.14 
17.16 
16.17 

15.18 
14.19 
13.19 
13.18 
11.17 

10.15 
9.14 
8.13 
7.10 
6.07 

5.05 
4.01 
3.98 
1.94 
h  0.91 

-  0.13 
1.16 
3.19 
3.33 

4M 

5J29I 
6.31 
7.33 
8.35 

-  9.37 


Bqiuilion 
ofTTimo 

for 

Anwtent 

Noon. 


m 
-3 
3 
3 
3 
3 


3.94 

9.97 

16.46 

83.41 

37.791 


3  334il 
3  36.891 
3  40.61 
3  43.78 
3  46.40 

3  48.45 
3  49.95 
3  50.90 
3  51.88 
3  51.10 

3  50.36 
3  49.06 
3  47.19 
3  44.75 
3  41.75 

3  38.90 
3  34.10 
3  89.46 
3  84i» 

3  18.58 

3  13.37 
3  5.66 
3  58,46 
8  50.78 
8  43.64 
8  34.07 

3  85.08 
a  15.71 
3  5.98 
1  55.89 
1  45.47 


1 
1 
1 
1 
0 


34.74 
83.73 
13.46 
0.93 
49.17 


0 

0 

0 

-0 

40 


37iW 
85.05 
19.74 
0.38 
18.33 

0  35.04 
0  37.86 

0  50.74 

1  3.66 
1  16.63 

1  39.60 
1  48.58 
1  55X9 
8  8.39 
8  81iiO 

8  33.90 
3  46.46 
3  58.86 
3  11.07 
43  83.06 


Semi. 

Sidereal 

diameter 

Time  of 

at 

Semid. 

^ttT"^ 

'S^ 

1^  54.10 

m    • 
1  6j09 

53.87 

6.17 

53.64 

6^ 

53.41 

6.33 

53.19 

6.41 

58.97 

6.49 

53.76 

&57 

53.55 

6j65 

58.34 

673 

53.14 

681 

51.93 

6.89 

51.73 

6.96 

51.53 

7.06 

51.33 

7.14 

51.13 

7J28 

50.94 

7.31 

50.75 

7.39 

50.56 

7.47 

50.37 

7J>5 

50.19 

7.63 

50.01 

7.71 

49.83 

7.77 

49.65 

74J4 

49.48 

7.91 

49.31 

7.98 

4915 

fiM 

48.99 

8.18 

48i» 

6.19 

48.68 

8.35 

48.54 

asi 

48.40 

8.37 

48.36 

6.43 

48.13 

8.48 

48.01 

8.53 

47.89 

8.58 

47.78 

8j63 

47.67 

8j67 

47.56 

8.71 

47.46 

8.75 

47.36 

8.79 

47.8$ 

8i)8 

47.17 

sm 

47.08 

8.88 

47.00 

8.90 

46.99 

8.93 

46.84 

8.94 

46.77 

8.96 

46.70 

8.97 

46.63 

8.98 

46.56 

8.98 

46J50\ 

8.98 

46.44 

8.98 

46.39 

8.97 

46.34 

8.96 

46.39 

8.95 

46^6 

8.93 

46.33 

8.91 

46.19 

8.89 

46.17 

8.86 

46.15 

8.83 

15  46.14 

1  8.80 

of 


h  m  a 
9  37  57.94 
9  41  54.50 
9  45  51.06 
9  49  47i>l 
9  53  44.17 

9  57  40.r^ 
3  1  37J28 
3  5  33.83 
3  9  30il9 
313  96.96 

3  17  93.51 
3  91  90.06 
3  85  1663 
3  8913.17 
3  33    9.73 

3  37  6i» 
3  41  3J85 
3  44  59.40 
3  48  55il6 
3  59  59J51 

3  66  49.07 

4  0  45j63 
4  4  48.19 
4  8  38.74 
4  18  35.30 

4  16  31.86 
4  80  98.43 
4  84  94.98 
4  98  91.54 
4  38  18419 
4  3614.65 

4  40  11.31 
4  44  7.77 
4  48  4.33 
4  58  0.88 
4  55  57.44 

4  59  54.00 

5  3  50^ 
5  7  47.13 
5  11  43.67 
5  15  40J33 

5  19  36.79 
5  83  33.35 
5  97  89^1 
5  31  96.47 
5  35  83.03 

5  39  19.59 
5  43  16.14 
5  47  18.70 
5  51  9il6 
5  55    5.83 

5  59    8.38 

6  8  58.94 
6  6  55.49 
6  10  58.(K> 
6  14  48j6I 

6  18  45.17 
6  88  41.73 
6  86  38JI9 
6  30  34.85 
6  34  31.41  j 


NOTB.— For  Jr«m  interval  of  Semidiamoter  paasing  the  Meridian,  anbtraot  Ov.lS  from  the  Sidereal  IntervaL 


SOIiAR  EPHEMERIS9  1878.        327 


AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Date. 


July  I 
ft 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 
31 

3 
4 
5 

6 

7 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 
31 


APPARBNT  RIGHT 
AflCBNSION. 


Maviiroan. 


li 
6 
6 
6 
6 
6 


m     8 
42    2.751 
46  lOi^l 
30  18.571 
54  26.01 
58  33.11 


7  2  39.86 

7  6  46.22 

7  10  52.19 

7  14  57.75 

7  19    2.88 

7  23    7.55 

7  27  11.76 

7  31  15.51 

7  35  ia79 

7  39  21.57 

7  43  23.85 

7  47  25.62 

7  51  26J87 

7  55  27.60 

7  59  27.81 


8 
8 
8 
8 
8 


3 

7 
II 
15 
19 


8  23 
8  27 
31 
35 
38 
42 


8 
8 
8 
8 


27.47 
26.59 
25.15 
23.15 
20.58 

17.43 
13.70 
9.38 
4.47 
58.95 
52i» 


8  46  46.07 
8  50  38.70 
8  54  30.71 
8  58  22.10 

9  2  mj&7 


9 
9 


6 
9 
9  13 
9  17 
9  21 

9  25 
9  28 
9  32 
9  36 
9  40 

9  43 
9  47 
9  51 
9  55 

9  58 

10  2 
10  6 
10  9 
10  13 
10  17 

10  20 
10  24 
10  28 
10  31 
10  35 
10  39 


60^ 


3.04 
52.1 
41.56 
29.92 
17.69 

4.88 
51.50 
37J)6 
23.08 

8.07 

52.54 
36.51 
19.98 
2J9t7 
45.50 

27.57 
9J2I 
50.42 
31.20 
11.58 

51.56 
31.16 

10.40 

49.28 

27.81 

6.00 


rent 
Koon. 


a36 
11.45 
19.24 
26.71 
33.84 

40.621 
47.01 
53.00 
58.58 
3.73 

8.43 
12.66 
16.42 
19.72 
22.52 

24.81 
26.59 

27.86 
28.60 

28.82 

28.49 
27.62 
26.18 
24.18 
21.61 

18.46 
14.73 
10.40 
5.48 
59.95 
53.81 

47.051 
30.67 
31.67 
23.04 
13.79 

3.95 
53.48 
42.42 
30.76 
18.50 

5.66 
52.25 
38.28 
23.77 

8.73 

53.17 
37.11 
20.54 
3.49 
45.99 

28.02 
9.62 
50.79 
31.53 
11.87 

51.81 
31.37 
10.56 
49.39 

27.88 
6.02 


APPABBNT 

HoorlyMotioii. 

DBCUNATIOK. 

MeaaKoon. 

Appft- 

Blffbt 

IVwdf. 

MeMilirooii. 

Tent 

Ammi- 

uvmi' 

Koon. 

•km. 

natiam. 

49I  i  if.l 

t^'.S 

10.340 

-10';38 

23     1  65.6 

54.9 

10.328 

11.39 

22  57    9.9 

9.1 

10.31Q 

12.40 

22  51  60.2 

59.3 

10.302 

13.40 

22  46  26.7 

25.7 

10.288 

14.39 

22  40  29.5 

28.3 

10.273 

15.37 

22  34    8.7 

7.4 

10.256 

16.35 

22  27  24.6 

2:i.2 

10.239 

17.32 

22  20  17.2 

15.7 

10.222 

18.29 

22  12  46.7 

45.2 

10.204 

19.24 

22    4  53.5 

51.8 

10.185 

20.19 

21  56  37.6 

35.7 

10.166 

21.13 

21  47  59.0 

57.0 

10.147 

22.07 

21  38  58J2 

56.1 

10.127 

23.00 

21  29  35J2 

:{3.o 

10.KI6 

23.91 

21  19  50.3 

47.9 

10.085 

24.82 

21     9  43.6 

41.1 

10.063 

25.73 

20  59  15.4 

12.8 

10.041 

26.62 

20  48  25.9 

23.2 

10.019 

27.51 

20  37  15.2 

12.4 

9.997 

28.38 

20  25  43.7 

40.8 

9.974 

29.24 

20  13  51.6 

48.6 

9.951 

30.09 

20    1  39.1 

36.0 

9.928 

30.94 

19  49    6.3 

3.0 

9.905 

31.77 

19  36  13.6 

10.2 

9.881 

32.60 

19  22  61.3 

57.9 

9.857 

33.41 

19    9  29.7 

26.2 

9.833 

34J21 

18  55  39.1 

35  J> 

9.809 

35.00 

18  41  29.6 

25.9 

9.784 

35.77 

18  26  61.7 

58.0 

9.758 

36.54 

18  12  15.6 

11.8 

9.732 

37i» 

17  57  11.7 

7.9 

9.706 

38.03 

17  41  50.2 

46.4 

9.680 

38.75 

17  26  11.5 

7.6 

9.654 

39.47 

17  10  15.9 

12.0 

9.628 

40.17 

16  53  63.8 

59.9 

9.603 

40.85 

16  37  35.2 

31.3 

9.578 

41.52 

16  20  50.7 

46.8 

9.553 

42.19 

16    3  50.5 

46.7 

9.528 

42.83 

15  46  34.9 

31.1 

9.503 

43.47 

15  29    4.2 

0.4 

9.47a 

44.09 

15  11  18.6 

14.9 

9.455 

44.70 

14  53  18.6 

15.0 

9.431 

45.29 

14  35    4i2 

0.7 

9.408 

45.88 

14  16  35.0 

32.5 

9.385 

46.46 

13  57  53.9 

50.5 

9.:i64 

47.03 

13  38  58.5 

55.2 

9.343 

47.58 

13  19  49.9 

46.8 

9.322 

48.11 

13    0  28.7 

25.7 

9.302 

48.64 

12  40  55.0 

52.2 

9.282 

49.16 

12  21     9.0 

6.4 

9ii63 

49.66 

12    1  11i2 

8.7 

9.244 

50.15 

11  40  61.7 

59.4 

9.225 

50.63 

11  20  41.1 

39.0 

9.207 

51.09 

11    0    9J> 

7.7 

9.1  SK) 

51.53 

10  39  27.5 

25.8 

9.173 

51.97 

10  18  a5.o 

33.5 

9.157 

52.39 

9  57  32.8 

31.5 

9.141 

52.79 

9  36  21.0 

20.0 

9.126 

53.18 

9  14  60.1 

59.4 

9.112 

53.56 

8  53  30.3 

29.8 

9.098 

53.91 

4-  8  31  52.1 

51.8 

9.084 

-54.261 

Bomtioii 
of  Ttme 

Semi- 

ffidereal 

dlMBeter 

Time  of 

for 

at 

Semid. 

AmwHrt 

Aoon, 

^SST* 

^Itold? 

m     8 
43  34.82 

lii&lS 

m    B 

1  8.77 

3  46.32 

46.13 

8,73 

3  57.53 

46.13 

8.69 

4    8.41 

46.14 

8.65 

4  18.95 

46.16 

8.61 

4  2!».14 

46.18 

8.56 

4  38.95 

46.21 

8.51 

4  48.37 

46.24 

8.46 

4  57.36 

46.27 

8.40 

5    5.92 

46.31 

8.34 

5  14.04 

46.35 

8.28 

5  21.69 

46.39 

8.22 

5  28.88 

46.44 

8.15 

5  35.59 

46.49 

6.09 

5  41.83 

46.54 

8.02 

5  47.56 

46.59 

7.95 

5  52.76 

46.65 

7.87 

5  57.45 

46.71 

7.79 

6    1.61 

46.78 

7.71 

6    5J26 

46.85 

7.63 

6    8.39 

46.93 

7.55 

6  10.95 

47.01 

7.47 

6  12.94 

47.09 

7.39 

6  14.37 

47.18 

7.31 

6  15.24 

47.27 

7.22 

6  15.52 

47.37 

7.14 

6  15i» 

47.47 

7.05 

6  14.36 

47.58 

6.97 

6  12.89 

47.70 

6.88 

6  10.81 

47.82 

6.79 

6    8.12 

47.94 

6.70 

6    4.81 

48.07 

6.61 

6    0.87 

48.20 

6.53 

5  56.32 

48.34 

6.44 

5  51.15 

48.48 

6.36 

5  45.37 

48.63 

6.27 

5  38.98 

48.78 

6.19 

5  31.98 

48.93 

6.10 

5  24.39 

49.09 

602 

5  16.19 

49.25 

5.93 

5    7.41 

49.42 

5.85 

4  58.05 

49.59 

6.77 

4  48.12 

49.76 

5.69 

4  37.63 

49.93 

5.61 

4  26J>8 

50.11 

5.53 

4  15.01 

50iJ8 

5.46 

4    2.93 

50.46 

5.38 

3  50.34 

50.64 

5.31 

3  37.26 

50.72 

5.24 

3  23.70 

50.90 

5.16 

3    9.67 

51.19 

5.09 

2  55.19 

51.38 

5.02 

2  40.26 

51.58 

4.95 

2  24.91 

51.78 

4.88 

2    9.15 

51.98 

4.82 

1  52.98 

52.19 

4.76 

1  36.41 

52.40 

4.70 

1  1!K46 

52.62 

4.64 

1     2.14 

52.84 

4.59 

0  44.47 

53.06 

4.54 

0  26.47 

53.29 

4.49 

4O    8.10 

1553.52 

1  4.44 

Sidereal  Time 

of  Mean 

Hoon. 


h  m  • 
6  38  27.96 
6  42  24.51 
6  46  21.08 
6  50  17.64 
6  54  14JS0 

6  58  10.76 

7  2  7.31 
7  6  3.87 
7  10  0.43 
713  56.99 

7  17  53.55 
7  2150.11 
7  25  46.67 
7  29  43.23 
7  33  39.78 

7  37  36.34 
7  41  32.89 
7  45  29.45 
7  49  26.01 
7  53  22.57 

7  57  19.12 

8  1  15.68 
8   5  12J24 

8  9  8.80 
8  13   5.35 

817  1.91 
8  20  58.47 
8  24  55.03 
8  28  51.58 
8  32  48.14 
8  36  44.69 

8  40  41J25 
8  44  37.81 
8  48  34.37 
8  52  30.92 

8  56  27.48 

9  0  24.03 
9  4  20.59 
9  8  17.15 
9  12  13.71 
9  16  10.26 

9  20  6.82 
9  24  3.37 
9  27  59.93 
9  31  56.48 
9  35  59.04 

9  39  49.59 
9  43  46.15 
9  47  42.70 
9  51  39  JK 
9  55  35.81 

9  59  32.37 
10  3  28.92 
10  7  25.48 
10  11  22.03 
10  15  18.59 


10  19 
10  23 
10  27 
10  31 
10  35 
10  38 


15.14 
11.70 

8.25 

4.81 

1.36 

57.91 


Uon^— l^DT  JfeoM  interral  of  Semldlameter  paasinff  the  Meridian,  salitraot  0«.19  Irom  the  Sidereal  IntervaL 
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AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 

TX       A_ 

APPAKENT  RIGHT 

APPARENT 

Hourly  Motion. 

Equatifm 
of  Time 

for 

Apparent 

Noon. 

Serai- 

Sidereal 

Date. 

ASCENSION. 

DECLINATION. 

Mean  Noon. 

diameter 

at 
Anparent 

Time  of 
Semid. 
pafisins 
MeriC 

Sidereal  Time 

of  Mean 

Noon. 

Mean  Noon. 

Appa. 

rent 

Noon. 

Mean  Noon. 

Appar 

rent 

Noon. 

Right 
Ascen- 
sion. 

Dodi- 
nataon. 

h   m     8 

s 

O        /        " 

n 

e     • 

It 

m     8 

,     i, 

m    8 

li  m    8      1 

Sept.] 

10  42  43.87 

43.85 

+  8  10    5.7 

5.7 

9.071 

-54.59 

-  0  10.58 

1553.75 

1  4.40 

10  42  54.46 

2 

10  46  tHM 

21.37 

7  48  11.5 

11.8 

9.059 

54.91 

0  29.56 

53.99 

4.35 

10  4651.02 

3 

10  49  58.72 

58.60 

7  26    9.8 

10.6 

9.048 

55.21 

0  48.83 

54.23 

4.31 

10  50  47.57 

4 

10  53  35.73 

35.56 

7    4     1.1 

2.2 

9.037 

55.50 

1    8.37 

54.47 

4iJ7 

10  54  44.13 

5 

10  57  12.48 

12ii6 

6  41  45.6 

47.0 

9  027 

55.78 

1  28.16 

54.72 

4.24 

10  58  40j68 

6 

11    0  49.00 

48.73 

6  19  23.7 

25.4 

9.017 

56.04 

1  48.20 

54.97 

4i21 

11    2  37.24 

7 

11    4  25.29 

24.97 

5  56  55.5 

57.5 

9.008 

56.29 

2    8.47 

55J22 

4.18 

11    6  33.79 

8 

11    8    1.38 

1.01 

5  34  21.5 

23.9 

9.001 

56.53 

2  28.93 

55.47 

4.16 

11  10  30.35 

9 

11  11  37.30 

36.88 

5  11  41.9 

44.6 

8.9t>4 

56.76 

2  49.56 

55.72 

4.14 

1114  26.90 

10 

11  15  13.06 

12.59 

4  48  57.1 

60.1 

8.987 

56.97 

3  10.34 

55.97 

4.12 

11  18  23.46; 

11 

11  18  48.69 

48.17 

4  26    7.3 

10.7 

8.982 

57.17 

3  31ii4 

56.22 

4.11 

1122  20.00 

12 

11  22  24.21 

23.64 

4    3  12.9 

16.6 

8.978 

57.36 

3  52.26 

56.48 

4.09 

11  2616.96 

13 

11  25  59.65 

59.03 

3  40  14.1 

18.1 

8.976 

57.53 

4  13.38 

56.74 

4.08 

1130  13.11 

14 

11  29  35.02 

34.34 

3  17  11.4 

15.8 

8.974 

57.69 

4  34.57 

66.99 

4.07 

11  34    9.67 

15 

11  33  10.35 

9.62 

2  54    4.9 

9.7 

8.972 

57.84 

4  55.79 

57iJ5 

4.07 

1138   6.22 

16 

11  36  45.67 

44.88 

2  30  54.9 

60.0 

8.972 

57.97 

5  17.01 

57.50 

4.07 

1142   2.77 

17 

11  40  20.96 

20.14 

2    7  41.8 

47.2 

8.972 

58.10 

5  38iM 

57.76 

4.06 

11  45  59.321 

18 

11  43  56.32 

55.43 

1  44  26.0 

31.8 

8.973 

58.21 

5  59.45 

56.02 

4.06 

1149  55.68 

19 

n  47  31.71 

30.77 

1  21    7.7 

13.8 

8.976 

58.31 

6  20.61 

58.28 

4.06 

115352.43 

20 

11  51    7.17 

6.17 

0  57  47.3 

53.7 

8.979 

58.38 

6  41.69 

58.54 

4.07 

1157  48.98 

21 

11  54  42.72 

41.67 

0  34  25.1 

32.0 

8.983 

58.45 

7    2.69 

58.80 

4.08 

12    14553 

22 

11  58  18.37 

17.27 

+  0  11     1.6 

8.8 

8.988 

58.50 

7  23.59 

59.06 

4.09 

12    5  42.09 

23 

12    2  54.14 

52.99 

-  0  12  23.0 

15.4 

8.993 

58.53 

7  44.37 

59.33 

4.11 

12   9  38.64 

24 

12    6  30.06 

28.85 

0  35  48.1 

40.2 

8.999 

58.55 

8    5.01 

59.60 

4.13 

12  13  35i» 

25 

12    9    6.14 

4.88 

0  59  13.7 

5.4 

9.007 

58.56 

8  25.48 

15  59.87 

4.15 

12  17  31.75 

26 

12  12  42.39 

41.08 

1  22  39.2 

30.6 

9.015 

58.55 

8  45.78 

16  0.14 

4.18 

12  21  28.31 

27 

12  16  18.85 

17.48 

1  45  64.2 

55.3 

9.023 

58.52 

9    5.87 

0.42 

4£l\ 

12  25  24.86 

28 

12  19  55.52 

54.10 

2    9  28.4 

19.2 

9.032 

58.48 

9  25.75 

0.69 

4.24 

12  29  21.41 

29 

12  23  32.41 

30.94 

2  32  51.4 

41.9 

9.042 

58.43 

9  45.42 

0.97 

4.28 

12  33  17.96 

30 

12  27    9.55 

8.03 

2  56  12.9 

3.1 

9.052 

58.35 

10    4.84 

1.25 

4.32 

12  37  14J52 

Oct.  1 

12  30  46.96 

45.39 

3  19  32.3 

22.2 

9.064 

58.26 

10  23.98 

1.53 

4.37 

12  41  11.07 

2 

12  34  24.64 

23.02 

3  42  49.4 

39.0 

9.076 

58.16 

10  42.83 

1.81 

4.42 

12  45    7.63! 

3 

12  38    2.63 

0.96 

4    5  63.9 

53.3 

9.089 

58.04 

11     1.39 

2.10 

4.47 

12  49   4.18 

4 

12  41  40.93 

39.21 

4  29  15.4 

4.5 

9.103 

57.91 

11  ]9i>4 

2.39 

4.52 

12  53   0.73 

5 

12  45  19.58 

17.81 

4  52  23.4 

12.2 

9.117 

57.76 

11  37.55 

2.67 

4.58 

12  56  57.28 

6 

12  48  58.58 

56.77 

6  16  27.7 

16.3 

9.132 

57-59 

11  55.10 

2.95 

4.63 

13    0  53.64 

7 

12  52  37.97 

36.11 

5  38  28.0 

16.4 

9.149 

57.42 

12  12.27 

3.23 

4.69 

13    4  50.39 

8 

12  56  17.76 

15.85 

6    1  23.9 

12.1 

9.166 

57.23 

12  29.04 

3.51 

4.75 

13    8  46.% 

9 

12  59  57.98 

56.02 

6  24  14.9 

2.8 

9.184 

57.02 

12  45.37 

3.79 

4.82 

1312  43.50 

10 

13    3  38.65 

36.65 

6  46  60.8 

48.5 

9.203 

56.80 

13    1.26 

4.07 

4.89 

13  16  40.06; 

11 

13    7  19.78 

17.74 

7    9  41.3 

28.8 

9.223 

56.57 

13  16.68 

4.35 

4.96 

13  20  36.61 

12 

13  10  61 .40 

69.32 

7  32  16.1 

3.4 

9.245 

56.31 

13  31.61 

4.63 

5.04 

13  24  33.16 ! 

13 

13  14  43.54 

41.41 

7  54  44.6 

31.7 

9.267 

56.05 

13  46.04 

4.90 

5.12 

13  28  29.71 

14 

13  18  26.21 

24.04 

8  16  66.6 

53.6 

9.290 

55.78 

13  59.92 

5.17 

5.20 

13  32  26.27 

1^ 

13  22    9.45 

7.24 

8  39  21.8 

8.7 

9.313 

55.48 

14  13.24 

5.44 

5.28 

13  36  22.tS 

16 

13  25  53.27 

51.02 

9    1  29.7 

16.5 

9.338 

55.17 

14  25.99 

5.71 

5.36 

13  40  19.38 

17 

13  29  37.69 

35.40 

9  23  ^0.0 

16.7 

9.364 

54.85 

14  38.11 

5.97 

5.44 

13  44  15.93 

18 

13  33  22.72 

20.40 

9  45  22.3 

8.9 

9.390 

54.50 

14  49.64 

6.24 

5.53 

13  48  12.49 

19 

13  37    8.40 

6.04 

10    6  66.1 

52.6 

9.417 

54.14 

15    0.53 

6.50 

5.62 

13  52   9.04 

20 

13  40  54.73 

52.34 

10  28  41.1 

27.5 

9.444 

53.77 

15  10.76 

6.77 

5.71 

13  56   5.601 

21 

13  44  41.72 

39.30 

10  49  67.1 

53.4 

9.472 

53.37 

15  20.33 

7.03 

5.81 

14    0   2.15 

22 

13  48  29.39 

26.94 

11  11  23.4 

9.7 

9.501 

52.96 

15  29.21 

7.29 

5.91 

14    3  58.71 

23 

13  52  17.76 

15.28 

1 1  32  29.6 

15.9 

9.530 

52.54 

15  37.41 

7.55 

6.01 

14    7  55-26 

24 

13  56    6.84 

4.33 

11  53  25.4 

11.7 

9.559 

52.09 

15  44.90 

7.82 

6.11 

14  1151.82 

25 

13  59  56.63 

54.10 

12  13  70.1 

56.5 

9.590 

51.63 

15  51.66 

8.08 

6.22 

14  15  48.37 

26 

14    3  47.15 

44.60 

12  34  43.6 

30.0 

9.621 

51.15 

15  57.71 

8.34 

6.32 

14  19  44.93 , 

27 

14    7  38.41 

35,84 

12  54  65.3 

51.8 

9.652 

50.65 

16    3.01 

8.60 

6.43 

14  23  41.48: 

28 

14  11  30.41 

27.82 

13  15  14.9 

1.4 

9.683 

50.14 

16    7.57 

8.86 

6.54 

14  27  38.04 

29 

14  15  23.16 

20.55 

13  34  71.9 

58.5 

9.714 

49.60 

16  11.39 

9.12 

6.65 

14  31  34.59 

30 

14  19  16.67 

14.04 

13  54  55.9 

42.6 

9.746 

49.05 

16  14.44 

9.;« 

6.76 

14  35  31.15 

31 

14  23  10.05 

8.30 

-14  14  26.5 

13.4 

9.778 

-48.49 

-16  16.71 

16   9.61 

1  6.87 

14  39  27.70 ! 

NoTiB.~For  Mean  interval  of  Semidiameter  passing  the  Meridian,  sabtract  0'.18  from  the  Sidereal  IntenraL 
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AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 

1 

Date 

isrs. 

ilPPABENT  RIGHT 
ASCENSION. 

APPABKNT 
DECLINATION. 

Hoariy  Motion. 
Moan  Noon. 

Equation 
of  Time 

for 
Apparent 

Semi- 
diamoter 

at 
Anparont 

Xoon. 

Sidereal 
Timeof 
Semid: 
passing 
MeriC 

Sidereal  Time 

of  Mean 

Noon. 

ICeanNoon. 

Appa- 
rent 
Noon. 

Mean  Noon. 

Api». 

rent 

Noon. 

Right 

AHcen- 

sion. 

DecU. 
nation^ 

Nov.l 

h    m     B 
14  27    6.01 

3.35 

O         /         // 

-14  33  43.8 

30.2 

9.810 

-47.'90 

m     B 
-16  18.21 

l6   ^!90 

m    8 
1    6.98 

h  m    8 
14  4^24iJ6 

2 

14  30  61.86 

59.19 

14  52  45.9 

33.0 

9.843 

47.30 

16  18.92 

10.14 

7.10 

H  47  20.81 

3 

14  34  58.50 

55.82 

15  11  83.8 

21.1 

9.876 

46.69 

16  18.86 

10.39 

7.22 

14  51  17.37 

4 

14  38  55.93 

53.24 

15  29  66.7 

54.1 

9.910 

46.05 

16  18.00 

10.64 

7.34 

14  55  13.92 

5 

14  42  54.17 

51.48 

15  48  24.3 

11.8 

9.944 

45.40 

16  16.32 

10.89 

7.46 

14  59  10.48 

6 

14  46  53.23 

50.53 

16    6  25.9 

13.8 

9.978 

44.73 

16  13.83 

11.13 

7.58 

15    3    7.03 

7 

14  50  53.11 

50.41 

16  23  71.5 

59.6 

10.012 

44.05 

16  10.51 

11.36 

7.70 

15    7    3.59 

B 

14  54  53iJ2 

51.12 

16  41  40£ 

28.8 

10.047 

43.35 

16    6.36 

11.60 

7.82 

1511    0.14 

9 

14  58  55.36 

52.67 

16  58  52.6 

41.1 

10.082 

42.63 

16    1.39 

11.83 

7.94 

15  14  56.70 

10 

15    2  57.75 

55.06 

17  15  47.2 

36.1 

10.118 

41.90 

15  55.57 

12.06 

8.06 

15  18  53.25 

11 

15    6  61.00 

58.32 

17  32  24.1 

13.2 

10.154 

41.16 

15  48.89 

12.28 

8.18 

15  22  49.81 

12 

15  11    5.11 

2.44 

17  48  43.0 

32.4 

10.190 

40.40 

15  41.35 

12.49 

8.30 

15  26  46.37 

13 

15  15  10.07 

7.42 

18    4  43.3 

33.1 

10.225 

39.62 

15  32.94 

12.70 

8.42 

15  30  42.93 

14 

15  19  15.89 

13.25 

18  20  24.8 

14.9 

10.261 

38.83 

15  23.68 

13.91 

8.54 

15  34  39.48 

15 

15  23  22.57 

19.95 

18  35  47.0 

37.4 

10i296 

38.01 

15  13.57 

13.12 

8.65 

15  38  36.04 

16 

15  27  30.12 

27.53 

18  50  49.6 

40.4 

10.332 

37.19 

15    2.59 

13.32 

8.76 

15  42  32.59 

17 

15  31  38.58 

35.97 

19    5  32.1 

23.2 

10.367 

36.35 

14  50.75 

13.52 

8.88 

15  46  29.15 

18 

15  35  47.79 

45.26 

19  19  54.1 

45.5 

10.402 

36.48 

14  38.05 

13.71 

8.99 

15  50  25.71  N 

19 

15  39  57.89 

55.39 

19  33  55.3 

47.0 

10.437 

34.60 

14  24.51 

13.91 

9.11 

15  54  22.27 

20 

15  44    &m 

6.36 

19  47  35.2 

27.2 

10.472 

33.71 

14  10.13 

14.10 

9.22 

15  58  18.82 

21 

15  48  20.50 

18.16 

20    0  53.5 

45.9 

10.506 

32.80 

13  54.93 

14.29 

9.33 

16    2  15.38 

22 

15  52  33.17 

30.78 

20  13  49.8 

42.5 

10.540 

31.88 

13  38.92 

14.48 

9.44 

16   611.94 

23 

15  56  46.54 

44.19 

20  26  23.8 

16.9 

10.573 

30.95 

13  22.11 

14.66 

9.55 

1610    8.50 

24 

16    0  60.70 

58.39 

20  38  35.1 

28.6 

10.605 

29.99 

13    4.51 

14.84 

9.65 

1614    5.05 

25 

16    5  15.62 

13.36 

20  50  23.4 

17.3 

10.637 

29.03 

12  46.15 

15.02 

9.75 

1618    1.61 

26 

16    9  31;28 

29.07 

21     1  48.1 

42.3 

10.667 

28.04 

12  27.04 

15.19 

9.85 

16  21  58.16 

27 

16  13  47.66 

45.50 

21  12  49.1 

43.6 

10.697 

27.04 

12    7i22 

15.36 

9.95 

16  25  54.72 

28 

16  18    4.75 

2.64 

21  23  26.0 

20.8 

10.726 

26.03 

11  46.71 

15.53 

10.05 

16  29  51.28 

29 

16  22  22.52 

20.47 

21  33  38.5 

33.7 

10.754 

25.00 

11  25.50 

15.69 

10.15 

16  33  47.84 

30 

16  26  40.94 

38.95 

21  43  26.2 

21.8 

10.781 

23.97 

11     3.62 

15.85 

10.24 

16  37  44.40 

Dec.  1 

16  30  60.00 

58.07 

21  52  49.1 

45.0 

10.807 

22.93 

10  41.12 

16.01 

10.33 

16  41  40.96 

2 

16  a5  19.68 

17.81 

22    1  46.8 

43.1 

10.832 

21.88 

10  18.00 

16.16 

10.42 

16  45  37.51 

3 

16  39  39.96 

38.16 

22  10  19.0 

15.6 

10.856 

20.81 

9  54.27 

16.31 

10.50 

16  49  34.07 

4 

16  43  60.80 

59.07 

22  18  25.4 

22.3 

10.880 

19.73 

9  29.98 

16.45 

10.58 

16  53  30.63 

5 

16  48  22.18 

20.52 

22  26    5.8 

3.0 

10.902 

18.65 

9    5.16 

16.59 

10.65 

16  57  27.19 

6 

16  52  44.09 

42.51 

22  33  20.0 

17.5 

10.923 

17.55 

8  39.82 

16.73 

10.72 

17    123.74 

7 

16  57    6.49 

4.99 

22  40    7.8 

5.6 

10.943 

16.44 

8  13.97 

16.86 

10.79 

17   5  20.30 

8 

17    1  29.38 

27.96 

22  46  28.9 

27.0 

10.963 

15.32 

7  47.63 

16.98 

10.85 

17    9  16.86 

9 

17    5  52.72 

51.38 

22  52  23.2 

21.4 

10.981 

14.20 

7  20.84 

17.10 

10.91 

17  13  13.42 

10 

17  10  16.49 

15.23 

22  57  50.5 

48.9 

10.998 

13.07 

6  63.63 

17.20 

10.97 

17  17    9.98 

11 

17  14  40.66 

39.49 

23    2  50.5 

49.2 

11.014 

11.93 

6  26.01 

17.30 

11.02 

17  21    6.54 

12 

17  19    5.22 

4.13 

23    7  23.1 

22.0 

1 1 .030 

10.79 

5  58.01 

17.40 

11.07 

17  25    3.10 

13 

17  23  30.13 

29.12 

23  11  28.2 

27.3 

11.044 

9.64 

5  29.64 

17.50 

11.12 

17  28  59.66 

14 

17  27  55.35 

54.42 

23  15    5.6 

4.9 

11.058 

8.49 

5    0.96 

17.59 

11.16 

17  32  56.21 

15 

17  32  20.86 

20.02 

23  18  15.3 

14.7 

11.069 

7.32 

4  31.99 

17.67 

11.19 

17.36  52.77 

16 

17  36  46.65 

45.90 

23  20  56.9 

56.5 

11.080 

6.15 

4    2.76 

17.74 

11<22 

17  40  49.33 

17 

17  41  12.66 

12.00 

23  23  10.5 

10.2 

11.089 

4.98 

3  33.30 

17.81 

lliJ4 

17  44  45.89 

18 

17  45  38.87 

38.30 

23  24  55.9 

55.7 

11.096 

3.91 

3    3.65 

17.88 

11.26 

17  48  42.45 

19 

17  50    5J24 

4.77 

23  26  13.1 

12.9 

11.102 

2.64 

2  33.83 

17.94 

11.28 

17  52  39.01 

20 

17  54  3i.74 

31.36 

23  27    2.0 

1.9 

11.106 

1.46 

2    3.87 

18.00 

11.29 

17  56  35.57 

21 

17  58  58.31 

58.02 

23  27  22.6 

22.6 

11.108 

-  0J28 

1  33.83 

18.06 

11.30 

18    0  32.13 

22 

18    3  24.95 

24.75 

23  27  14.9 

14.9 

11.109 

+  0.90 

1     3.75 

18.11 

11.30 

18    4  28.68 

23 

18    7  51.58 

51.47 

23  26  38.9 

38.9 

11.109 

2.08 

0  33.65 

18.16 

11.30 

18    8  25.24 

24 

18  12  18.20 

18.18 

23  25  34.6 

34.6 

11.106 

3.26 

-  0    3.59 

18.21 

11.29 

18  12  21.80 

25 

18  16  44.74 

44.82 

23  24    2.0 

1.9 

11.103 

4.44 

+  0  26.40 

1824 

11.28 

18  16  18.36 

26 

t8  21  11.18 

11.35 

23  22     1.1 

1.0 

11.098 

5.61 

0  56i29 

18.28 

11.27 

18  20  14.92 

27 

18  25  37.47 

37.73 

23  19  32.1 

31.9 

11.091 

6.79 

1  16.03 

18.31 

11.25 

18  24  11.48 

28 

18  30    3.59 

3.94 

23  16  35.0 

34.7 

11.083 

7.96 

1  55.59 

18.34 

11.22 

18  28    8.03 

29 

18  34  29.48 

29.92 

23  13    9.8 

9.4 

11.074 

9.13 

2  24.93 

18.36 

11.19 

18  32    4.59 

30 

18  38  55.13 

55.66 

23    9  16.7 

16.2 

11.062 

10.29 

2  54.03 

18.38 

11.16 

18  36    1.15 

31 

18  43  20.49 

21.11 

23    4  55.9 

55.3 

1 1 .050 

11.45 

3  22.84 

18.39 

11.12 

18  39  57.71  1 

32 

18  47  45.53 

46.24 

-23    0    7.4 

6.61  11.036 

+12.59 

+  3  51.32 

16 18.40 

1  11.08 

18  43  54.27 

Non.— For  Mean  interval  of  Semidiameter  poaaing  the  Meridian,  subtract  0*.19  trom  the  Sidereal  IntervaL 
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WASHINGTON  MEEIDIAN. 

Date. 

Mean 
Time  of 
Merifitaii 

Diff. 

for  lb. 

of 

Sidereal 
Time  of 
Semid. 

Stan. 

Bright 
Umb. 

Date. 

Mean 
Time  of 
Meridian 

Dur. 

forih. 
of 

Sidereal 
Time  of 
Semid. 
namlnflr 
Merid. 

StaiK 

Bkifte 
Limb. 

1878. 

Tranait. 

Long. 

^Su^ 

1878. 

Transit. 

Long. 

h    m 

m 

B 

b   m 

m 

8 

Jan.    i 

23  19.23 

2.306 

71.71 

Mar.   1 

23  12.21 

1.721 

62.37 

II. 

3 

0  13.30 

2.190 

69.93 

2 

23  52.62 

1.653 

61.18 

U. 

4 

1    4.09 

2.040 

67.59 

4 

0  31.86 

1.624 

60.68 

I. 

5 

1  51.19 

1.888 

65.19 

5 

1  10.89 

1.636 

60.91 

I. 

6 

2  34.90 

1.760 

63.13 

167  ..  175 

1  g 

6 

1  50.71 

1.689 

61.89 

1. 

7 

3  15.97 

1.671 

61.68 

175  .  .  181 

7 

2  32i29 

1.783 

63Ji5 

10..    18|      I. 

8 

3  55.44 

1.626 

60.96 

180  ..  190 

■  ^ 

8 

3  16.57 

1.914 

65.78 

17..   9d      I. 

9 

4  34.38 

1.628 

61.05 

187..     3 

9 

4    4.35 

2.071 

68.37 

24..  3a     I. 

10 

5  13.96 

1.679 

61.97 

3..     9 

j^ 

10 

4  56.03 

2.234 

70.97 

31..    ^     I. 

11 

5  55.39 

1.783 

63.75 

8..    16 

11 

5  51.36 

2.369 

73.05 

39..   44 

I. 

12 

6  39.92 

1.937 

66.29 

14..   23 

12 

6  49.28 

2.443 

74.15 

45..    51 

1. 

13 

7  28.64 

2.131 

69.34 

23..   29 

13 

7  48.06 

2.442 

74.08 

52..   58 

I. 

14 

8  22.29 

2.341 

72.49 

29..    37 

14 

8  46.05 

2.380 

73.09 

60..   66 

I. 

15 

!)  20.71 

2.517 

75.03 

38..   44 

15 

9  42.12 

2iS92 

71.68 

67..   73 

I. 

16 

10  22.42 

2.605 

76.28 

45..   51 

16 

10  36.14 

2.216 

70.44 

74..   82 

I. 

17 

11  24.90 

2.579 

75.84 

52..    58 

17 

11  28.66 

2.171 

69.74 

83..   90 

I. 

18 

12  25.54 

2.463 

74.12 

61  ..   67 

18 

12  20.73 

2.177 

69.81 

91 . .  100 

I. 

19 

13  22.83 

2.311 

71.87 

67..   74 

19 

13  13.49 

2J227 

70.61 

100  . .  110 

II. 

20 

14  16.56 

2.173 

69.84 

74..    82 

20 

14    7.85 

2.307 

71.88 

111  . .  115 

II. 

21 

15    7.50 

2.082 

68.48 

83..   90 

21 

15    4.22 

2.888 

73.16 

116  . .  123 

II. 

22 

15  56.94 

2.047 

67.98 

91  . .  100 

22 

16    2.17 

2.431 

73.88 

124  ..  132 

II. 

23 

16  46.18 

2.065 

68.30 

99 . .  110 

23 

17    0.43 

2.409 

73.62 

133  . .  138 

II. 

24 

17  36.41 

2.127 

69.31 

110 . .  115 

24 

17  57.28 

2.316 

72.22 

139  ..  145 

II. 

25 

18  28.43 

2.211 

70.61 

116..  121 

25 

18  51.21 

2.172 

70.01 

146  ..  153 

II. 

26 

19  22.45 

2.287 

71.74 

122..  130 

26 

19  41.42 

2.012 

67.44 

153  ..  160 

II. 

27 

20  17.89 

2.323 

72.22 

131  . .  137 

27 

20  27.88 

1.864 

64.98 

159 . .  168 

II. 

28 

21  13.46 

2i»5 

71.72 

138 . .  143 

28 

21  11.11 

1.746 

62.94 

166 ..  175 

II.: 

29 

22    7.55 

2.203 

70ii6 

29 

21  51.96 

1.668 

61.52 

175  . .  181 

II. 

30 

22  58.90 

2.071 

68.12 

30 

22  31.48 

1.631 

60.80 

II. 

31 

23  46.87 

1.928 

65.78 

31 

23  10.57 

1.633 

60.81 

II. 

Feb.   2 

0  31.52 

1.798 

63.66 

Apr.   1 

23  50.21 

1.677 

61.55 

II. 

3 

1  13.41 

1.699 

62.01 

3 

0  31.40 

1.762 

62.98 

I. 

4 

1  53.38 

1.638 

61.01 

4 

1  15.04 

1.881 

65.00 

I. 

5 

2  32.38 

1.619 

60.74 

183  ..  193 

5 

2    1.88 

2.025 

67.40 

I. 

6 

3  11.44 

1.644 

61J25 

193..     7 

6 

2  52i» 

2.167 

69.82 

28..   36 

I. 

1 

7 

3  51.68 

1.716 

62.54 

6..    13 

7 

3  46.07 

2.283 

71.79 

37..   42 

I.  . 

8 

4  34.17 

1.833 

64.57 

11..    20 

8 

4  42.28 

2.350 

72.91 

43..   48 

I. 

9 

5  20.00 

1.993 

67.21 

20..    26 

9 

5  39.37 

2.366 

72.98 

49..   57 

I. 

10 

6  10.02 

2.179 

70.19 

26..   34 

10 

6  35.79 

2.311 

72.18 

58..   63 

I. 

11 

7    4.56 

2.363 

72.97 

34..    40 

11 

7  30.51 

2.238 

70.92 

64..   70 

1. 

12 

8    3.08 

2.500 

74.97 

41  . .    47 

12 

8  23.27 

2.163 

69.72 

71..   77 

I. 

13 

9    3.92 

2.550 

75.62 

49..   55 

13 

9  14.59 

2.122 

69.00 

78..   87 

I. 

14 

10    4.80 

2.507 

74.88 

57..   63 

14 

10    5.47 

2.127 

69.02 

96..   93 

1. 

15 

11     3.79 

2.399 

73.25 

64..    70 

15 

10  57.06 

2.182 

69.83 

94..  104 

I. 

16 

11  59.98 

2.280 

71.46 

71..    77 

16 

11  50.51 

2im 

71.29 

103..  112 

1. 

17 

12  53.53 

2.188 

70.02 

78..    87 

17 

12  46.54 

2.392 

73.01 

113  . . 119 

II. 

18 

13  45.34 

2.139 

69.30 

Uu  .  .    9o 

18 

13  45.14 

2.483 

74.39 

121  . .  129 

II. 

19 

14  36.60 

2.141 

69.39 

94..  104 

19 

14  45.20 

2.505 

74.80 

130  ..  135 

II. 

20 

15  28.43 

2.185 

70.16 

105  . .  112 

If! 

20 

15  44.72 

2.439 

7ZJSQ 

136 ..  143 

II. 

21 

16  21.69 

2.256 

71.30 

113  . .  119 

II. 

21 

16  41.67 

2i297 

7ia» 

144  . .  150 

II. 

22 

17  16.66 

2.320 

72.33 

120  ..  127 

22 

17  34.67 

2.118 

69.05 

151  . .  156 

II. 

23 

18  12.80 

2.351 

72.77 

128  ..  134 

ii! 

23 

18  23.37 

1.944 

66.28 

157 . .  165 

II. 

24 

19    9.04 

2.322 

72.31 

135 . .  141 

24 

19    8J20 

1.799 

63.92 

163 . .  174 

II. 

25 

20    3.78 

2.230 

70.87 

142  . .  148 

ii! 

25 

19  50.06 

1.697 

62.14 

171  . .  179 

11. 

26 

20  55.79 

2.099 

68.76 

148  ..  156 

II. 

26 

20  30.02 

1.640 

61.08 

177 ..  186 

11. 

27 

21  44.44 

1.956 

66.39 

155  ..  162 

II. 

27 

21    9.15 

1.629 

60.83 

183  ..  193 

II. 

28 

22  29.75 

1.824 

64.17 

II. 

28 

21  48.57 

1.663 

61.36 

II. 

29 

23  12.21 

1.721 

62.37 

29 
30 

22  29.29 

23  12.36 

1.739 
1.835 

62.62 
64.51 

II. 
II. 

1 

31 

23  58.56 

2.000 

66.83 

II. 

w 

NOTB.— The  nombi 

en  in  the  oolnmni  of  Stan  lndi< 

satetho 

le  Stan  in  the  Catalogue  on  pp.  9X»-3te,  whieb  are  within  30» 

o 

f  tbo  Moon 

In  rigrbt  M( 

wnsioD. 

Thoncoi 

rost  in  dccllnal 

tion,  If  1 

iniDeicntly 

bright  to  b( 

sobecrrc 

id,  ore  pre 

iferable. 
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WASHINGTON  MERIDIAN. 

• 

Date. 

Mean 
Time  of 
Maridiaa 

Dift 

forlh. 

of 

Sidereal 
Time  of 
Semid. 

Stan. 

Bright 
Limb. 

Date. 

Mean 
Time  of 
Meridian 

Diff. 

(brlh. 

of 

Sidereal 
Time  of 
Semid. 

Stan. 

Bright 
Limb. 

1878. 

Transit. 

Long. 

1878. 

Tranalt 

Long. 

paaBing 
Merid. 

b    m 

m 

B 

h    m 

m 

s 

May    1 

23  12.36 

1.855 

64.51 

July    1 

1  13.46 

2.361 

72.43 

1. 

2 

23  58.56 

2.000 

66.83 

2 

2    8.73 

2JSUI 

70.65 

64. 

.    70 

1. 

3 

0  48.42 

2.154 

69.28 

3 

3    1.05 

2.124 

68.91 

^l  . 

.    77 

I. 

4 

1  41.79 

2.287 

71.38 

4 

3  50.97 

2.044 

67.71 

7b. 

.    87 

I. 

5 

2  37.80 

2.367 

72.62 

5 

4  39.57 

2.015 

67.30 

86  . 

.    93 

1. 

6 

3  34.86 

2.367 

72.77 

47. 

.    53 

6 

5  28.13 

2.042 

67.76 

93. 

.102 

I. 

7 

4  31.13 

2.309 

71.90 

54. 

.   62 

I 

7 

6  17.99 

2.120 

68.98 

103. 

.112 

I. 

8 

5  25.45 

2.214 

70.49 

63. 

.   67 

.8 

7  10.16 

2.232 

70.69 

113. 

.117 

I. 

9 

6  17.43 

2.121 

69.06 

68. 

.    75 

9 

8    5.18 

2.a51 

72.45 

118. 

.125 

I. 

10 

7    7.50 

2.059 

68.04 

76. 

.    82 

10 

9    2.71 

2.434 

73.62 

126. 

.133 

I. 

11 

7  57.63 

2.044 

67.77 

83. 

.    90 

11 

10    1.44 

2.443 

73.70 

134. 

.140 

1. 

12 

8  46.04 

2.083 

68.34 

91. 

.100 

12 

10  59.32 

2.365 

72.49 

141  . 

.147 

I. 

13 

9  37.03 

2.175 

6^.69 

100. 

.110 

13 

11  54.44 

2Jfi0 

70.30 

148. 

.154 

1. 

14 

10  30.70 

2.302 

71.65 

111. 

.115 

14 

12  45.70 

2.052 

67.66 

155. 

.162 

H. 

15 

11  27.55 

2.433 

73i>2 

116. 

.123 

15 

13  32.99 

1.892 

65.11 

162. 

.170 

11. 

16 

12  27.16 

2.520 

74.80 

124. 

.132 

16 

14  16.74 

1.765 

63.05 

169. 

.177 

II. 

17 

13  27.83 

2.517 

74.81 

134. 

.139 

17 

14  57.94 

1.679 

61.67 

177. 

.184 

II. 

18 

14  27.26 

2.417 

73.39 

139. 

.144 

18 

15  37.68 

1.640 

61.06 

182. 

.193 

II. 

19 

15  23.32 

2.247 

70.90 

146. 

.154 

19 

16  17.04 

1.648 

61.25 

191  . 

.     6 

II. 

20 

16  14.96 

2.057 

68.01 

155. 

.161 

20 

16  57.15 

1.703 

62.23 

^4. 

.    10 

11. 

21 

17    2.20 

1.885 

65.27 

161. 

.168 

21 

17  39.12 

1.802 

63.94 

11  . 

.    19 

II. 

22 

17  45.76 

1.753 

63.07 

169. 

.176 

22 

18  23.96 

1.943 

66i25 

17. 

.    25 

II. 

23 

18  26.71 

1.668 

61.64 

176. 

.182 

23 

19  12.58 

2.111 

68.84 

24. 

.    32 

II. 

24 

19    6.21 

1.632 

61.00 

181  . 

.192 

24 

20    5ii8 

2.278 

71.42 

31  . 

.    38 

II. 

25 

19  45.45 

1.645 

61.18 

189. 

.     5 

25 

21     1.63 

2.407 

73.30 

39. 

.    44 

II. 

26 

20  25.55 

1.705 

62.16 

4. 

.    10 

26 

22    0J26 

2.462 

74.04 

II. 

27 

21    7.65 

li^lO 

63.87 

10. 

.    17 

27 

22  59.18 

2.432 

73.54 

II. 

28 

21  52.75 

1.955 

66.15 

28 

23  56.55 

2.341 

72.16 

II. 

29 

22  41.62 

2.119 

68.72 

30 

0  51.39 

2i»0 

70.47 

I. 

30 

23  34.40 

2.276 

71.12 

31 

1  43.70 

2.136 

69.06 

I. 

Jone  1 

0  30.53 

2387 

72.79 

Aug.  1 

2  34.23 

2.083 

68.29 

I. 

2 

1  28.39 

2.418 

73.29 

2 

3  24.09 

2.081 

68.33 

91  . 

.100 

I. 

3 

2  25.98 

2.368 

72.60 

3 

4  14.52 

2.130 

69.14 

100. 

.110 

I. 

4 

3  21.63 

2.264 

71.08 

59. 

.   60 

4 

5    660 

2.216 

70.50 

111. 

.115 

I. 

5 

4  14.56 

2.148 

69.35 

67. 

.    73 

5 

6    0.98 

2.315 

72.02 

116. 

.121 

I. 

6 

5    4.90 

2.055 

67.92 

73. 

.    80 

6 

6  57.57 

2.393 

73.17 

122. 

.132 

I. 

7 

5  53.52 

2.006 

67.18 

80. 

.    89 

7 

7  55.42 

2.414 

r3.44 

133. 

.138 

I. 

8 

6  41.G2 

2.013 

67.28 

89. 

.    94 

8 

8  52.87 

2.359 

72.55 

139. 

.144 

I. 

9 

7  30.57 

2.076 

68.23 

95. 

.106 

9 

9  48.15 

2i»9 

70.65 

145. 

.152 

I. 

10 

8  21.61 

2.185 

69.89 

105. 

.114 

10 

10  40.06 

2.085 

68i«) 

152. 

.159 

I. 

11 

9  15.65 

2.321 

71.89 

114. 

.120 

11 

11  28.20 

1.930 

65.70 

159. 

.168 

I. 

12 

10  12.90 

2.443 

73.66 

121  . 

.129 

12 

12  12.88 

1.799 

63  56 

167. 

.175 

1. 

13 

11  12.42 

2.501 

74.49 

130. 

.135 

13 

12  54.85 

1.705 

61.99 

175. 

.181 

II. 

14 

12  12.26 

2.466 

73.96 

137. 

.143 

14 

13  35.05 

1.652 

61.10 

180. 

.190 

II. 

15 

13  10.09 

2.340 

72.11 

144. 

.151 

15 

14  14.48 

1.641 

60.97 

187. 

.      3 

11. 

16 

14    4.17 

2.163 

69.46 

151  . 

.158 

16 

14  54.17 

1.673 

61.58 

1  . 

.      9 

II. 

17 

14  53.86 

1.981 

66.66 

157. 

.166 

17 

15  35.11 

1.746 

62.91 

8. 

.    16 

11. 

18 

15  39.47 

1.827 

64.19 

165. 

.174 

18 

16  18.30 

1.859 

64.85 

14  . 

.    23 

II. 

19 

16  21.86 

1.714 

62.36 

173. 

.180 

19 

17    4.58 

2.002 

67i21 

22. 

.    28 

II. 

20 

17    2.12 

1.650 

61.30 

178. 

.  187 

20 

17  54.51 

2.159 

69.68 

28. 

.    36 

11. 

21 

17  41.45 

1.635 

61.07 

185. 

.     2 

21 

18  48.08 

2.300 

71.84 

37. 

.    42 

II. 

22 

18  21.03 

1j670 

61.67 

1  . 

.     8 

22 

19  44.53 

2.392 

73.19 

43. 

.    48 

II. 

23 

19    2.01 

1.753 

63.05 

7. 

.    14 

23 

20  42.40 

2.416 

73.44 

49. 

.    57 

11. 

24 

19  45.51 

ij&ao 

65.13 

13. 

.    21 

24 

21  39.99 

2.373 

72.75 

11. 

25 

20  32.52 

2.042 

67.69 

21  . 

.    27 

25 

22  36.03 

2ii94 

71.50 

11. 

26 

21  23.63 

2i217 

70.35 

26 

23  30.08 

2i212 

70.22 

II. 

27 

22  18.74 

2.367 

72.57 

28 

0  22.42 

2.158 

69.39 

I. 

28 

23  16.74 

2.451 

73.77 

29 

1  13.99 

2.148 

69.25 

I. 

30 

0  15.70 

2.443 

73.64 

30 

2    5.88 

2.184 

69  8G 

1. 

31 

1  13.46 

2.361 

72.43 

31 

2  59.11 

2.258 

71.06 

105. 

.114 

'• 

NOTK.— The  nomboTS  in  the  oolnmns  of  Stan  indicate  those  Stan  In  the  Catalogue  on  Tpp.  333-336,  which  are  within  30'" 
of  the  Moon  In  right  ascension.    The  nearest  in  declination,  if  salDclently  bright  to  be  observed,  ore  preferable. 
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WASHINGTON  MERIDIAN. 


Date. 
1878. 


Sept. 


1 
2 
3 
4 

5 

6 
7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 

27 
28 
29 
30 
Oct.  1 

2 
3 
4 

5 
6 

7 

8 

9 

10 

11 

12 
13 
14 
15 
16 

17 

18 
19 
20 
21 

22 
23 
24 
26 
27 

28 
29 
30 
31 
32 


Mean 
Time  of 
Meridian 
Trannit 


Ii    m 
3  54.38 

51.68 
50.15 
48.22 
44.18 


4 

5 
6 

7 


8  36.79 

9  25.60 
10  10.88 

10  53.34 

11  33.86 

12  13.39 

12  52.92 

13  33.37 

14  15.63 

15  0.48 

15  48.44 

16  39.64 

17  33.59 

18  29.25 

19  25^ 

20  20.42 

21  14.19 

22  6.69 

22  58.56 

23  50.89 

0  44.72 

1  40.88 

2  39.51 

3  39.83 

4  40.08 


5 
6 

7 
8 
8 

9 
10 
10 
11 
12 


38.23 
32.77 
23.08 
9.42 
52.54 

33.39 
13.02 
52.45 
32.61 
14.35 


12  .58.50 

13  45.53 

14  35.53 

15  28.10 

16  22.25 


17 

18 
19 
19 
20 


16.71 

10.38 

2.69 

53.71 

44.09 


21  34.85 

22  27.18 

23  22.19 

0  20.46 

1  21.67 


2 
3 
4 
5 
6 


24.21 
25.621 
23.60 
16.95 
5.59 


Diflf. 
forlh. 

of 
Long. 


m 

2.348 

2.420 

2.430 

2.386 

2J368 

2.1 13 
1.957 
1.822 
1.722 
1.66  J 

1.641 
1.660 
1.717 
1.810 

2.067 
2.196 
2.292 
2.335 
2.322 

2.272 
2.2L1 
2.168 
2.164 
2.205 

2.288 
2.396 
2.487 
2.525 
2.479 

2.355 
2.186 
2.010 
1.858 
1.742 

1.669 
1.640 
1.652 
1.700 
1.785 

1.898 
2.023 
2.142 
2.231 
2.271 

2.258 
2.210 
2.150 
2,107 
2.099 

2.140 
2.230 
2.359 
2.496 
2.592 

2.599 
2.499 
2.324 
2.122 
1.938 


Sidereal 
Time  of 
Semld. 
passing 
Merld. 


72.48 
73.61 
73.90 
73.09 
71J24 

68.81 
66.26 
63.98 
62.25 
61.18 

60.83 
61.18 
62.21 
63.84 
65.90 

68.14 
70.21 
71.70 
72.34 
72.11 

71.28 
70.27 
69.56 
69.47 
70.06 

71.35 
72,98 
74.43 
75.05 
74.45 

72.62 
70.01 
67iJ3 

64.70 
62.70 

61.40 
60.82 
60.96 
61.80 
63.23 

65.10 
67.17 
69.13 
70.58 
71.25 

71.09 
70.33 
69.40 
68.67 
68.49 

69.06 
70.41 
72.31 
74.35 
75.79 

75.95 
74.56 
72.02 
68.97 
66.04 


Stan. 


114..  120 
121  . .  129 
130  . .  135 
136 . .  143 
144  . .  150 


151 
157 
164 
172 
177 

183 

193 

6 

11 

20 

26 
33 
40 
47 
54 


141  . 
148. 
155. 
162. 
168. 

176. 

182. 

191. 

4. 

12. 

17. 
24. 
31  . 
39. 
45. 

51. 
58. 
65. 
71. 

78. 


157 
168 
174 
179 
186 

193 

7 

13 

20 

26 

33 
40 
46 
53 
61 


62..  67 
68..  75 


128 . .  133 
134  . .  140 


Bright 
Limb. 


147| 
154 
162 
170 
177 

184 

193 

5 

14 

19 

^ 
32 
38 
44 

50 

57 
64 
71 

78 
87 


139  . .  144 
145  .  .  152 
152  . .  160 
159  .  .  168 


I. 
1. 
I. 
I. 
1. 

I. 
1. 
I. 
I. 
I. 

II. 
II. 
II. 
II. 
11. 

II. 
II. 
II. 
II. 
II. 

II. 
II. 
II. 
II. 
II. 

I. 
1. 
I. 
I. 
1. 

I. 
I. 


Date. 
1878. 


Nov.  1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 

18 
19 
20 

21 
22 
24 
25 
26 

27 
28 
29 
30 
Dec.  1 

2 

3 


Mean 
Time  of 
Meridian 
Transit 


h 

6 
6 

7 
8 
8 

9 
10 
10 
11 
12 


m 

5.59 
50.27 
32.04 
12.04 
51.42 

31.25 
12.49 
56.03 
42.46 
32.01 


13  24.28 

14  18.30 

15  12.63 

16  6.01 
16  57.67 


17 
18 
19 
20 
21 

22 

23 

0 

1 

2 

3 
3 
4 
5 
6 


47.55 
36.23 
24.71 
14.24 
6.14 

1.48 
0.69 
2.95 
6.14 
7.42 

4.59 
56.76 
44.19 
27.86 

8.96 


I. 

4 

8  9.04 

I. 

5 

8  51.67 

I. 

6 

9  37.10 

I. 

7 

10  25.83 

I. 

8 

11  17.75 

1. 

9 

12  12.08 

I. 

10 

13  7.33 

II. 

11 

14  1.94 

II. 

12 

14  54.70 

11 

13 

15  45.21 

11. 

14 

16  33.82 

II. 

15 

17  21.40 

II. 

16 

18  9.11 

II. 

17 

18  58.31 

11. 

18 

19  50.25 

11. 

19 

20  45.82 

II. 

20 

21  45.10 

II. 

21 

22  46.90 

II. 

22 

23  48.86 

11. 

24 

Q  48.37 

II. 

25 

I  43.61 

I. 

26 

2  34.09 

I. 

27 

3  20.26 

I. 

28 

4  3.19 

I. 

29 

4  44  05 

I. 

30 

5  24.04 

I. 

31 

6  4.30 

I. 

32  6  45.96 

6  48.76 

7  28.42 


Diir. 

forlh. 

of 
Long. 


m 

1.938 

1.794 

1.696 

1.646 

1.643 

1.683 
1.761 
1.872 
2.000 
2.126 

2.223 
2567 
2.251 
2191 
2.114 

2.048 
2.016 
2.033 
2.105 
2.229 

2.388 
2.541 
2.631 
2.611 

2.478 

2.280 
2.071 
1.890 
1.757 
1.677 

1.648 
1.665 
1.728 

1.830 
1.960 

2.100 
2.221 
2.293 

2.298 
2.243 

2.152 
2.061 
1.997 
1.977 
2.010 

2.100 
2.237 
2.397 
2.535 
2.595 

2.546 
2.398 
2.203 
2.008 

1.848 

1.737 
1.676 
1.664 
1.699 

1.778 


Sidereal 
Time  of 

Semid. 
passing 

Merid. 


66.04 
63.64 
61.96 
61.05 
60.93 

61.54 
62.80 
64.59 
66.65 
68.64 

70.19 
70.94 
.  70.76 
69.90 
68.75 

67.73 
67i22 
67.45 
68.51 
70.37 

72,70 
74.88 
76.19 
75.96 
74.10 

71.19 
68.03 
65.20 
63.03 
61.67 

61.13 
61.39 
62.40 
64.03 
66.09 

68.26 
70.09 
71.19 
71.28 
70.48 

69.15 
67.79 
66.83 
66.55 
67.09 

68.47 
70.54 
72.89 
74.85 
75.68 

74.95 
72.79 
69.86 
66.92 
64.40 

62.57 
61.58 
61.43 
6209 
63.36 


Staxs. 


1.59 
167 
175 
180 

187 

1 

8 
14 
22 

28 

37 
42 
49 
57 
63 


149 
156 
163 
171 
177 

184 

193 

6 

11 

20 

26 
33 
40 
47 
53 

61 
67 
74 

81 
90 


175 
181 

189 
4 
9 


168 

175 

181 

190 

3 

9 
16 
23 

29 
36 

42 

48 
57 
63 
69 


Brlglit 
Umb. 


68..  77 

76..  84 

83..  91 

92..  100 

156 
164 
174 
179 
186 

193 

7 

13 

20 

26 

34 
40 
46 
53 
61 

67 
73 
821 
90 
96 


95  . .  106 
107  . .  115 
116 . .  121 


167  . .  176 


182 

192 
5 

10 

17| 


I. 
I. 
I. 
1. 
II. 

II. 
II. 
II. 
U. 
11. 


11. 
II. 

1. 

I. 

I. 

I. 
I. 
I. 
I. 
I. 

I. 
I. 
I. 
I. 
I. 

I. 

1. 

I. 

11. 

II. 

II. 
II. 
II. 
II. 
II. 

II.  ■ 

u. 
11. 
II. ; 
u. 

II. 
I. 
1. 

I 
I. 

I. 
I. 
I. 
I. 
I. 


Note.— The  nnmberB  in  tiie  oolamns  of  Stars  indicate  those  Stan  in  the  Catalogrie  on  pp.  333-338,  which  an  witfaia  90" 
of  the  Moon  in  right  asoonsion.    The  nearest  in  declination,  if  suflQclcntly  bright  to  be  observad,  are  prefexable. 


r 


MOON-CULMINATING  STARS.        333 


MEAN  PLAGES  FOR  1878.0. 

No, 

Kame. 

Maeni. 
tnae. 

Right  AiwffliBton. 

AmvoBl 
Variation. 

Declination. 

Animal 
Variation. 

1 

•36Piscium    .     .     . 

6 

b     m       a 

0  10  17.96 

+3.077 

+  7  33  47.1 

+20!b3 

2 

B.  A.  C.  57 

6.7 

0  11  31.25 

3.061 

1     0  36.5 

20.02 

3 

d  Piscium    •     . 

6.7 

0  14  19.30 

3.086 

.    7  30  46.5 

20.06 

4 

•     B.  A.  0.113   . 

6.7 

0  23  52.40 

3.083 

4  11     6.7 

19.94 

5 

51  Piscium    • 

6 

0  26    6.15 

3.088 

.    6  16  59.3 

20.00 

6 

58  Piscium    • 

5 

0  39  39.58 

+3.122 

+  11  18  32.8 

+ 19.80 

7 

d  Piscium    •     . 

4.5 

0  42  21J21 

3.109 

6  55  15.8 

19.71 

8 

c  Piscium    •    < 

4 

0  56  36*75 

3.109 

.   7  13  68.9 

19.47 

9 

75  Piscium    .     . 

6 

1    0    8.69 

3.150 

12  18  11.4 

19.45 

10 

•  87  Piscium     . 

6 

1    7  38.79 

3.176 

15  29  13.5 

19.16 

11 

17  Piscium    «    , 

4.3 

1  24  57.32 

+3.200 

+ 14  42  59.9 

+  18.71 

12 

•     B.A.C.477   , 

6 

1  29  18.77 

3.232 

16  48  29.9 

18.55 

13 

105  Piscium    .     . 

6 

1  33    5.96 

3.218 

15  47  11.2 

18.42 

14 

4  Arietis .     . 

6 

1  41  34.00 

3.244 

16  20  56.9 

18.16 

15 

•  T' Arietis  (N'n  si 

tar) 

4.3 

1  46  50.21 

3.279 

18. 41  41.9 

17.82 

1« 

t  Arietis      •    . 

6 

1  50  41.31 

+3.264 

+  17  13  16.5 

+ 17.72 

17 

aAniBTls    .     . 

2 

2    0  1X90 

3.370 

22  53    5.7 

17.22 

18 

•15  Arietis      .     , 

6.5 

2    3  51.97 

3.314 

18  55  25.3 

17.15 

19 

17  Arietis      •    . 

5.6 

2    5  58.33 

3.345 

20  38  12.3 

17.11 

20 

6  Arietis      .     . 

6.5 

2  11  20.56 

3.329 

19  20  10,5 

16.88 

21 

•26  Arietis      .     , 

6 

2  23  47.97 

+3.350 

+ 19  18  45.8 

+  16.20 

22 

V  Arietis      .     . 

6.5 

2  81  53.49 

3.396 

21  25  57.5 

15.78 

23 

ft  Arietis      •    . 

6.5 

2  35  29.35 

3.372 

19  29  27.2 

15.61 

24 

G  Arietis      •     , 

4.5 

2  52  14.36 

3.422 

20  51     4.8 

14.66 

25 

•52  Arietis      .     , 

6.5 

2  58  17.45 

3.504 

24  46  43.4 

14.26 

26 

C  Arietis    •    . 

4.5 

3    7  58.46 

+3.438 

+20  35  29.1 

+ 13.63 

27 

•64  Arietis      .     , 

6.5 

8  17    6.26 

3.528 

24  17  26.2 

13.02 

28 

•  7Tauri  .     .     . 

6 

3  27  13.15 

3.541 

24    3  12.8 

12.36 

29 

9Tauri  .    .    , 

6 

3  29  47.54 

3.516 

22  48  22.0 

12.19 

SO 

17Tauri  ►    .     , 

4 

3  37  38.08 

3.552 

.23  43  43.4 

11.65 

31 

7j  Taubi  .    .    , 

3 

3  40  14.03 

+3.555 

+23  43  35.8 

+  11.44 

32 

•     B.  A.  0.1192, 

6 

3  42  59.06 

3.597 

25  12  35.7 

11.19 

33 

•4lTauri  .    •     . 

5.6 

3  59    7.60 

3.669 

27  16    9.6 

10.03 

34 

p  Tauri  .    •  ^ . 

6 

4    3  24.49 

3.647 

26    9  43.1 

9.78 

35 

f  Tauri  .     .    . 

5.6 

4  12  51.05 

3.677 

27    3  29.5 

9.00 

36 

X^TbluiI  .     . 

6.5 

4  15    9.64 

+3.644 

+25  20  21.7 

+  8.82 

37 

B.  A.  0. 1408  , 

6 

4  27    0.48 

3.751 

28  42  13.8 

7.89 

.38 

B.  A.  0. 1444 

6 

4  33  41.79 

3.749 

28  22  37.1 

7.35 

39 

X  Tauri  .     .     . 

6.5 

4  50  41.51 

3.666 

.24  51  36.1 

5.90 

40 

•     B.  A.  0. 1562  . 

6.7 

4  58  20.13 

3.700 

26  15  35.9 

5.29 

41 

B.  A.  0. 1648 

6.7 

5  13  19.79 

+3.763 

+27  49  52.5 

+  4.01 

42 

fi  Tauri  .    .    . 

2 

5  18  34.82 

3.788 

28  30    9.1 

3.43 

43 

•      B.  A.  0. 1746 

7 

5  28  16.51 

3.764 

27  34  54.8 

2.77 

44 

•125  Tauri .     . 

6 

5  82  10.52 

3.716 

25  49  37.3 

2.41 

45 

136  Tauri  .     .     . 

5 

5  45  39.64 

3.772 

27.  34  11.0 

1.20 

46 

139  Tauri  .     .     . 

5.6 

5  50  25.66 

+3.725 

+25  56  12.8 

+  0.84 

47 

•  5Geminorum  , 

6.7 

6    4    3.41 

3.680 

24  26  42.1 

-  0.42 

48 

K  Aurigsa     .     . 

5.4 

6    7  36.32 

3.828 

29  32  26.6 

0.95 

49 

49Aurig8B     .     . 

6.5 

6  27  31.11 

+3.783 

+28    6  55.8 

-  2.42 
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MEAN  PLACEU  FOB  1878.0. 

HOL 

Name. 

Haoni. 
tadeT 

Bight  AsoensioiL 

Animal 
Variation. 

Declination. 

TuUUml 

50 

•      B.  A.  C.  3154  .     . 

6.7 

h     m       8 

6  29  58.56 

+3.686 

+24  41  26.6 

-  2r62 

51 

cGcminorum  . 

8.4 

6  96  25.71 

3.699 

25  14  59.8 

a  19 

52 

•  37  Greminorum  . 

6.7 

6  47  48.41 

3.692 

25  31  35.4 

4.13 

53 

oi  Geminorum  . 

6 

6  54  58.80 

3.662 

24  23  15.4 

477 

54 

•  47  Greminorum  . 

6 

7    3  49.03 

8.727 

27    3  18.6 

5.56 

55 

•  53  Greminorum  . 

6.7 

7    7  14.24 

+3.675 

+25    5  42.2 

-  5.91 

56 

^Geminorum  . 

3.4 

7  12  50.21 

3.591 

22  12  19.8 

6J26 

57 

AGeminorum  . 

5.6 

7  16    2.34 

3.668 

25  17    0.4 

6.54 

58 

«Geminorum  . 

4.3 

7  37    4.84 

3.631 

24  41  20.1 

8.S9 

59 

*84Geminorum  . 

7 

7  45  46.13 

3.569 

22  38  46.7 

8.94 

60 

*  85  Greminorum  . 

6 

7  48  32.58 

+3.508 

+20  12  16.4 

-  9.18 

61 

to  Cancri .     .     . 

6 

7  53  32.98 

3.642 

25  43  32.1 

9.51 

62 

/**  Cancri .     .     , 

6.5 

8    0  35.10 

3.541 

21  56  11.2 

10.09 

63 

B.  A.  C.  3788  . 

6 

8  13  16.09 

3.519 

21    7  57.0 

10.99 

64 

Jl  Cancri .    .    . 

6 

8  25  39.20 

3.482 

20  51  15.8 

11.93 

65 

Y  Cancri .     .     . 

4.5 

8  36  13.49 

+3.484 

+21  54  23.8 

-12.61 

66 

d  Cancri  •    .    . 

4 

8  37  45.10 

3.421 

18  36    5.2 

12.97 

67 

0*  Cancri .     .     . 

6 

8  50  46.27 

3.358 

16    4  30.5 

ia54 

68 

•80  Cancri.     .     . 

7 

9    6    5.61" 

3.377 

18  32  34.7 

1449 

69 

•K  Cancri .     .     . 

6 

9    8  29.67 

3.321 

15  26  49.6 

1467 

70 

83  Cancri .    .    . 

6 

9  12  10.18 

+3.357 

+  18  13  15.7 

-15.07 

71 

•  ^Leonis.     •    , 

5.6 

9  25  22.10 

3.239 

11  50  21.0 

15.74 

72 

•  7Leonis.     .    , 

6.7 

9  29  12.90 

3.288 

14  55  21.6 

15.90 

73 

*  ^Leonis.     .    . 

6 

9  37    5.22 

3.275 

14  34  42.9 

16.29 

74 

•     B.A.C.33d8. 

6 

9  49  57.96 

3.187 

9  30  ^.8 

16.89 

75 

vLeonis.     .    . 

5 

9  51  39.56 

+3.237 

+  13     1  33.9 

-17.00 

76 

*  A  Leonis .     .    . 

5.4 

10     1  25.72 

3.189 

10  35  41.5 

17.49 

77 

a  Lbonis     .     . 

1.2 

10    1  52.46 

3.202 

12  33  47.1 

17.43 

78 

44  Leonis .     .     . 

6 

10  18  49.16 

3.158 

9  24  13.0 

18J26 

79 

p  Lbonis    .    . 

4 

10  26  23.25 

3.166 

9  56    2.2 

18.41 

80 

*48  Leonis.     .     , 

£.5 

10  28  26.13 

+3.135 

+  7  34  52.1 

-1&42 

81 

*35Sextantis  ,     . 

6.7 

10  37    0.84 

3.117 

5  23  14.1 

18.80 

82 

*37Sextanti8  •     . 

6.7 

10  39  44.47 

3.128 

7    0  56.7 

-     18.88 

83 

d  Leonis .     .     , 

5 

10  54  15.60 

3.102 

6  16  18.4 

19.29 

84 

*  c  Leonis.     .    . 

5.6 

10  54  25.35 

3.113 

6  45  23.2 

19.27 

85 

•p' Leonis.     .    , 

6.5 

11    0  40.70 

+3.060 

+  2  37    2.9 

- 19.47 

86 

p^  Leonis.     .    , 

5 

11    7  31.42 

3.085 

0  35  ^.3 

19.58 

87 

•  75  Leonis .     .     . 

6.5 

11  11    0.66 

3.088 

2  40  51.0 

19.77 

88 

•79  Leonis.     .     , 

6.5 

11  17  46.68 

3.080 

2    4  36.6 

19.74 

89 

r  Leonis    .    . 

5 

11  21  39.82 

3.088 

+  3  31  41.2 

19.78 

90 

0  Leonis     .    . 

5.4 

11  SO  42.18 

+8.072 

-  0    9    0.4 

-19.84 

91 

•     B.A.C.4006. 

6 

11  45  48.12 

3.068 

4  39  18.1 

20.01 

92 

•     Piazzi  XI.  812 

6.7 

11  54  47.16 

3.072 

1     5    6.2 

20.05 

93 

•      B.  A.  C.  4063 

6.7 

11  57  21.35 

3.071 

4  47  57.8 

2a05 

94 

•HVirginis    • 

6.7 

12  13    3.49 

3.083 

8  14  U.1 

20.05 

95 

B.  A.  C.  4300 

6.7 

12  21  35.46^ 

+3.063 

-  3  56  43.0 

-2aoo 

96 

•     B.  A.  C.  4301 

6.7 

12  21  41.15 

3.090 

7  59  56.7 

19.96 

97 

q  Virginis    .     . 

6 

12  27  29.04 

3.093 

8  46  43.3 

19.89 

98 

/Virginis    .     , 

6 

12  30  30.46 

+3.086 

-  5    9  39.3 

-19.96 
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MEAN  PLAGES  FOB  1878.0. 

Ko. 

Name. 

Haffni- 
tnae. 

Btght  AMOMkin. 

Animal 
Yariatloii. 

Declination. 

Aimna.! 

Variation. 

99 

/Virginis    .     .     . 

5 

km. 

12  ad  57.40 

+3.096 

O           1          /# 

-  7  19  24.6 

-19^89 

100 

•38  Virginis    .     . 
•     B.  A.  C.  4312  . 

6.7 

12  85  39.17 

3.097 

6  49  44.7 

19.85 

101 

6.7 

12  45    2.12 

3.117 

9  40  25.8 

19.67 

102 

ip  Virginis    . 

5 

12  48    0.69 

3.118 

8  52  33.5 

19.63 

103 

49  Virginis    . 

6 

13     1  30.47 

3.139 

10    5  16.5 

19.37 

104 

g  Virginis    . 

6 

13    2  10.88 

+3.123 

-  8  19  50.0 

-19.33 

105 

•     aA.C.4441 

6.7 

13  11     3.08 

3.181 

14  54    4.4 

19.10 

106 

•58  Virginis    .     < 

6.7 

13  11    3.76 

3.138 

9  54    9.9 

19.08 

107 

a  Virginis  . 

1 

13  18  46.06 

3.154 

10  31  25.3 

18.90 

108 

•  e  Virginis    .     . 

6 

13  20  16.49 

3.161 

12    4  21.0 

18.87 

109 

69  Virginis    .     . 

5.6 

13  20  56.95 

+3.193 

-15  20  26.4 

-18.87 

110 

75  Virginis    . 

6 

13  26  20.72 

3.200 

14  44    6.7 

18.75 

111 

83  Virginis    .     . 

6 

13  37  55.10 

3.228 

15  33  57.9 

18.32 

112 

89  Virginis    .     . 
B.  A.  C.  4700  . 

5 

13  43  14.69 

3.250 

17  31  33.4 

18.10 

118 

6 

14    4  10.53 

3.260 

15  43  32.4 

17.24 

114 

B.  A.  C.  4723  , 

6 

14    8  41.29 

+3.305 

-17  37  48.9 

-16.99 

115 

B.  A.  C.  4739 

6.7 

14  11  53.01 

3.309 

18    8  57.6 

16.83 

116 

B.A,C.48«R  . 

6.7 

14  42  15.90 

3.453 

23  44  33.1 

15.24 

in 

B.  A.  C.  4896  1 

6.7 

14  44  45.55 

3.339 

17  16  54.5 

15.26 

118 

B.  A.  0.4923  . 

6.7 

14  50  20.47 

3.483 

20  51  47.7 

16.45 

119 

Y  Scorpii     .     , 

3.4 

14  56  56.06 

+3.50^1 

-24  48    4.1 

-14.40 

120 

B.A.C.4984  . 

6.7 

15    2  44.61 

3.493 

23  31    5.8 

14.05 

121 

B.A.C.5023  . 

6.7 

15    9  18.68 

3.458 

21  56  51.4 

13.69 

122 

39Libr8e  .     .     . 

45 

1^  29  37.21 

3.627 

27  43  45.7 

12.23 

123 

42  Librae  .     .    . 

6.7 

15  33    4.42 

3.536 

23  25  11.6 

12.00 

124 

h  Scorpii      .     , 

5 

15  43  38.60 

+3.597 

-25  22  43.8 

-11.28 

125 

A*  Scorpii     •    , 

5 

15  46  17.34 

3.592 

24  57  40.2 

11.07 

126 

ir  Scorpii 

3 

15  51  28.42 

3.620 

25  45  41.2 

10.73 

127 

d  Scorpii    .    . 

2.3 

15  53    7.28 

3.537 

22  16  20.3 

10.54 

128 

B.  A.  C.  5347 

6.5 

16    0  41.63 

3.646 

25  59  55.1 

10.04 

129 

e  Scorpii     .     . 

5 

16    4  47.88 

+3.697 

-27  36  27.7 

-  9.71 

130 

c  Scorpii      .     . 

3.4 

16  13  46.12 

3.638 

25  17  53.0 

8.97 

131 

a  Scorpii    . 

1.2 

16  21  55.76 

3.669 

26    9  33.6 

8.34 

132 

r  Scorpii 

3.4 

16  28  17.51 

3.729 

27  57  38.8 

7.80 

133 

25  Scorpii     .     . 

6.7 

16  39  23.22 

3.670 

25  18  19.6 

7.15 

134 

B.  A.  C.  5709  , 

6 

16  52  29.46 

+3.665 

-24  54  28.8 

-  5.99 

135 

36  0phiuchi  . 

5 

17    7  50.81 

3.685 

26  25  17.9 

5.66 

136 

(9C^hiuchi  .     . 

3.4 

17  14  31.13 

3.682 

24  52  33.5 

4.00 

137 

43  0phiuchi  . 

6.7 

17  15  41.03 

3.772 

28     1  20.1 

3.86 

138 

(iOphiuchi  . 

5 

17  19  33.73 

3.821 

29  45  19.1 

3.72 

139 

3Sagittarii  .     . 

5 

17  39  52.60 

+3.768 

-27  46  56.0 

-  1.76 

140 

B.A.C.6063 

6.7 

17  48  59.59 

3.783 

28    2  38.2 

0.97 

141 

•f^  Sagittarii  . 
B.  A.  C.  6127 

Var. 

17  57  13.77 

3.840 

29  35     1.7 

0.32 

1^ 

6.5 

18    0  21.34 

3.795 

28  28    8.9 

-  0.08 

143 

B.  A.  C.  6194 

6 

18  10  25.24 

3.759 

27    5    8.1 

+  0.85 

144 

A  Sagittarii  .     . 

3 

18  20  26.54 

+3.706 

-25  29  15.7 

+   1.56 

145 

^Sagittarii  . 

4.3 

18  38    2.18 

3.756 

27    6  53.0 

3.28 

146 

<T  Sagittarii 

2.3 

18  47  42.01 

3.723 

26  26  45.6 

4.08 

1  147 

B.  A.  C.  6490 

6.7 

18  55  59.60 

+3.676 

-25    0  47.0 

+  4.47 
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MEAN  PLACES  FOR  1878.0. 

No. 

Name. 

Kasiii> 
tnae. 

Btght  ABoeoBion. 

Annnal 
Yariatioti. 

Declination. 

< 

Annna] 
VariatioD. 

148 

rSagittarii  .     .     . 

* 

4.3 

h      m       8 

18  59  19.37 

+3.753 

-27  50  47.2 

+    4.91 

149 

B.A.C.6562 

6.7 

19     5  42.73 

3.691 

26    6  33.5 

5.52 

150 

Iff  Sagittarii  .     . 

6 

19    8    3.64 

3.690 

25  27  51.0 

5.88 

151 

/^Sagittarii  • 

6 

19  17  50.88 

3.662 

24  44  37.0 

6.60 

152 

A  Sagittarii  • 

5.4 

19  29  16.90 

3.660 

25    9    2.5 

7.62 

153 

53  Sagittarii  ,     . 

6 

19  32  29.50 

+3.615 

-^23  42  11.0 

+  7.99 

154 

'    /Sagittarii  .     . 

5 

19  39  14.60 

3.505 

20    3  10.0 

8.39 

155 

B.  A.  C.  6864 

6.7 

19  54    8.74 

3.574 

23    4  15.5 

9.52 

156 

B.  A.  C.  6889 

6.7 

19  57  47.30 

3.533 

21  39  23.1 

9.81 

157 

4  Capricorni 

6 

20  10  51.30 

3.535 

22  11    7.2 

10.79 

158 

a  Capricorni 

6.5 

20  12  21.26 

+3.473 

- 19  29  50.0 

+  10.98 

159 

IT  Capricorni  . 

5 

20  20  20.19 

3.440 

18  36  36.0 

11.50  , 

160 

B.  A.  C.  7049  , 

6.7 

20  22  21.66 

3.527 

22  47  40.7 

11.63 

161 

u  Capricorni     . 

6.5 

20  33    6.14 

3.422 

18  33  58.2 

12.47 

162 

B.  A.  C.  7302  . 

6.7 

20  41  29.92 

3.414 

18  38  55.5 

12.99 

163 

20  Capricorni 

6 

20  52  40.23 

+3.422 

- 19  30  25J2 

+  13.67 

164 

7)  Capricorni 

5.6 

20  57  27.57 

3.426 

20  20  10.1 

14.00 

165 

e  Capricorni 

4 

20  59     5.31 

3.383 

17  42  56.6 

14.10 

166 

29  Capricorni     . 

6 

21     8  59.56 

3.330 

15  40  38.4 

14.75 

167 

t  Capricorni 

4.5 

21  15  27.39 

3.353 

17  21    6.9 

15.16 

168 

18  Aquarii     .     . 

6 

21  17  31.45 

+3.287 

-13  24     1.7 

+ 15.29 

169 

Y  Capricorni 

4.3 

21  33  19.88 

3.337 

17  12  43.5 

16.10 

170 

42  Capricorni 

6.6 

21  34  54.71 

3.269 

14  35  26.6 

15.91 

171 

X  Capricorni 

5.6 

21  39  57.98  • 

3.237 

11  55  40.1 

16.44 

172 

d  Capricorni 

3 

21  40  18.29 

3.319 

16  40  46.1 

16.20 

173 

A^Capricosni   . 

5 

21  46  38.61 

+3.278 

^14    7  28.8 

+ 16.79 

174 

B.  A.  C.  7620  . 

6 

21  47    4.72 

3.212 

10  53    6.5 

16.77 

175 

e*  Aquarii     .     . 

3.6 

22    4     1.31 

3.205 

11  25  11.8 

17.59 

176 

$  Aquarii   .    . 

4.5 

22  10  23.70 

3.170 

8  23  23.7 

17.79 

177 

ff  Aquarii     .     . 

5.4 

22  24  11.32 

3.181 

11  18    2.5 

18.41 

178 

K  Aquarii     .     . 

5.6 

22  31  26.27 

+3.112 

-  4  51  24.6 

+ 18.49 

179 

• 

67  Aquarii     .     . 

6 

22  36  51.84 

3.134 

7  35  59.3 

18.80 

180 

>l  Aquarii   .    . 

4 

22  46  14.87 

3.131 

8  13  40.9 

19.08 

181 

B.  A.  C.  7980  , 

6 

22  48  51.33 

3.111 

5  38  14.8 

19.08 

182 

82  Aquarii     .     . 

6.7 

22  56  12.54 

3.118 

7  13  42.4 

19.30 

183 

f  Aquarii     .     . 

4.5 

23    8    0.30 

+3.112 

-.  6  42  22.1 

+  19.38 

184 

B.A.C.8094  . 

5.6 

23    9  17.13 

3.092 

4    9  28.9 

19.57 

185 

B.  A.  C.  8162  . 

6.7 

23  17  15.87 

3.065 

-  0  22  47.5 

19.^ 

186 

K  Piscium    .     , 

5.6 

23  20  40.70 

3.076 

+  0  35  15.8 

19.64 

187 

14  Piscium     .     < 

6 

23  27  52.57 

3.084 

-   ;  55  17.3 

19.87 

188 

16  Piscium     .     . 

6 

23  30    9.78 

+3.064 

+   1  25  31.1 

+  19.99 

189 

t  Piscium     .     , 

4.5 

23  33  40.55 

3.086 

4  57  54.1 

19.47 

190 

X  Piscium     .     . 

5 

23  35  49.34 

3.064 

1     6  32.1 

19.81 

191 

22  Piscium    .     . 

6,7 

23  45  43.21 

3.071 

2  15    8.7 

20.04 

192 

25  Piscium    .     . 

6 

23  46  49.77 

3.070 

1  24  47.2 

20.04 

193 

01  Piscium.   •    . 

4 

23  53    2.83 

+3.079 

+  6  11  17.2 

• 

+  19.94 

* 
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FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT. 

Day  of 

JANUARY. 

FEBRUARY. 

MARCH. 

1 

1  Month. 

1 

Semi- 

Horizontal 

Hourly 

Serol- 

Uorixontal 

Hourly 

Semi- 

Horizontal 

Hourly 

1 

1 

diameter. 

Parallax. 

I      If 

Diff.     . 

diaiuotur. 

Parullax 

Diff. 

dii>  meter. 

Pi?.rallQX. 

Diff, 

d 

'      "  _ 

/' 

#      /» 

'    _"  _ 

/< 

/         n 

'      "  ^ 

//    ; 

1.0 

15  24.8 

56  25.2 

—  1.20 

14  54.1 

54  34.7 

—  0.75 

14  48.9 

54  15.6 

—  0.61 

1.5 

15  80.2 

56  10.8 

1.80 

14  51,7 

54  26.1 

0.67 

14  47.1 

54     9.0 

0.49 

8.0 

15  16.4 

55  56.5 

1.19 

14  49.7 

54  18.6 

0.58 

14  45.7 

54     3.8 

0.:i8 

2.5 

15  12.5 

55  48.4 

,    1.16 

14  47.9 

54  12.1 

0.49 

14  44.7 

53  59.9 

0.87  ' 

3.0 

15     8.8 

55  28.7 

1.13 

14  46.6 

54    6.9 

0.40 

14  43.9 

53  57.4 

0.16  1 

3.5 

15    5.8 

55  15.4 

1.08 

14  45.5 

54     2.9 

0.88 

14  43.6 

53  56.8 

—  0.05 

4.0 

15     1.7 

55    2.7 

1.08 

14  44.8 

54    0.4 

0.15 

14  43.6 

53  56.1 

+  0.05 

4.5 

14  58.6 

54  50.9 

0.95 

14  44.5 

53  59.3 

—  0.08 

14  43.9 

53  57.4 

0.16 

5.0 

14  55.6 

54  40.1 

0.86 

14  44.7 

54     0.0 

+  0.13 

14  44.7 

54     0.0 

0.28 

5^ 

14  52.9 

54  30.5 

0,75 

14  45.3 

54    2.4 

0.88 

14  45.8 

54     4.1 

0.40 

a.o 

14  50.7 

54  28.2 

0.63 

14  46.5 

54    6.7 

0.45 

14  47.3 

54     9.6 

0.52 

6.5 

14  48.9 

54  15.5 

0.49 

14  48.8 

54  13.1 

0.62 

14  49.8 

54  16.6 

0.65 

7.0 

14  47.5 

54  10.5 

0.33 

14  50.6 

54  81.6 

0.80 

14  51.6 

54  85.3 

0.79 

7.5 

14  467 

54     7.5 

—  0.16 

14  53.5 

54  32.4 

0.99 

14  54.4 

54  35.6 

0.94 

a.o 

14  46.5 

54    66 

+  0.08 

14  57.0 

54  45.4 

1.18 

14  57.7 

54  47.8 

1,08 

8.5 

14  468 

54    8.0 

0.82 

15     1.2 

55    0.8 

1.38 

15     1.4 

55    1.7 

1.24 

9.0 

14  47.9 

54  11.8 

0.42 

15    6.0 

55  18.5 

1.57 

15    5.7 

55  17.5 

1.40 

9.5 

14  49.6 

54  J  8.0 

0.68 

15  11.4 

55  38.5 

1,76 

15  10.6 

55  35.8 

1 .55 

10.0 

14  51.9 

54  26.8 

0.74 

15  17.5 

56    0.6 

1.94 

15  15.9 

55  54.8 

1.71 

10.5 

14  55.1 

54  38.8 

1.06 

15  24  1 

56  24.9 

2.10 

15  81.8 

56  16.3 

1.86 

n.o 

14  58.8 

54  52.1 

1.86 

15  31.2 

56  51.0 

2.84 

15  88.1 

56  39.5 

2.00 

11.5 

15    3.3 

55    8.5 

1.37 

15  38.7 

57  18.6 

8.:M) 

15  34,9 

57    4.3 

2.13 

18.0 

15    8.5 

55  27.3 

1.66 

15  46.6 

57  47.4 

8.43 

15  41.9 

57  30.4 

2.83 

12.5 

15  14.2 

55  48.4 

1.84 

15  54.6 

58  16.8 

2.46 

15  49.4 

57  57.7 

8.30 

13.0 

15  20.4 

56  11.5 

2.00 

16    26 

58  46.2 

2,44 

15  56.9 

58  85.5 

3,33 

13.5 

15  27.2 

56  36.3 

2.13 

16  10.4 

59  15.1 

8.36 

16    4.5 

58  53.5 

8.33 

J  4.0 

15  34.3 

57    2.5 

2.23 

16  18.0 

59  42.6 

2.22 

16  18.1 

59  81,1 

8.86 

14.5 

15  41.7 

57  29.7 

2.89 

16  24.9 

6(>    8.1 

2.08 

16  19.3 

59  47.6 

8.14 

15.0 

15  49.3 

57  57.8 

2.30 

16  31.1 

60  30.8 

1.75 

16  26,1 

60  18.3 

1.96 

15.5 

15  56.7 

58  84.6 

2.26 

16  36.3 

60  50.0 

1.44 

16  32,0 

60  34.4 

1.78 

16.0 

16    4.0 

58  51.3 

2.17 

16  40.4 

61    5,1 

1.07 

16  37.2 

60  53.3 

1.48 

165 

16  10.8 

59  16.5 

2.08 

16  43.3 

61   15.6 

0.68 

16  41.3 

61     8.3 

1,07 

17.0 

16  17.1 

59  39.6 

1.83 

16  44.8 

61  21.2 

+  0.86 

16  44.7 

61  80.9 

0.68 

17.5 

16  22.7 

69    0.1 

1.58 

16  45.0 

61  21.8 

—  0.16 

16  45.7 

61  84,6 

+  0.87 

18.0 

16  27.4 

60  17.4 

1,89 

16  43.8 

61  17.4 

0.57 

16  45.9 

61  25.3 

—  0.16 

18.5 

16  31.1 

60  30.9 

0.97 

16  41.8 

61     8.1 

0.96 

16  44.7 

61  20.8 

0.58 

19.0 

16  33.7 

60  40.5 

0.63 

16  37.5 

60  54.5 

1.31 

16  42,1 

61  11.4 

0.99 

19,5 

16  35.8 

60  45.9 

+  0.87 

16  32.8 

60  37.0 

1.61 

16  38.3 

60  57.3 

1.36 

20.0 

16  35.5 

69  47.0 

—  0.08 

16  27.1 

60  16.2 

1.86 

16  33.3 

60  39.1 

1.68 

20.5 

16  34.7 

60  43.9 

0.42 

16  20.7 

59  58.8 

8.04 

16  87.4 

60  17.2 

1.95 

21.0 

16  38.8 

60  37.0 

0.74 

16  13.8 

59  27.5 

8.17 

16  80.6 

59  52.5 

2.16 

21.5 

16  89.9 

60  86.4 

1.01 

16    6.6 

59     1.0 

2.84 

16  13.3 

59  25.5 

2.31 

22.0 

16  868 

60  18.8 

1.25 

15  59.3 

58  34.0 

8.86 

16    5.6 

58  57.2 

2.40 

22.5 

16  81.8 

59  56.6 

1.44 

15  51.9 

58    6.9 

8.84 

15  57.6 

58  28.1 

2.43 

23.0 

16  16.8 

59  38.3 

1.60 

15  44.7 

57  40.4 

2.18 

15  49.7 

57  58.9 

2.42 

23.5 

16  11.3 

59  18.5 

1.70 

15  37.7 

57  14.7 

2.09 

15  41.9 

57  30.2 

2.36 

24.0 

16    5.7 

58  57.7 

1.76 

15  31.0 

56  50.2 

1.98 

15  34.5 

57    2.5 

2.26 

24.5 

15  59.9 

58  36.4 

1.79 

15  24.8 

56  27.2 

1.86 

15  87.1 

56  36.1 

8.13 

25,0 

15  54.1 

58  14.9 

1.78 

15  18.9 

56    5.7 

1.72 

15  80.4 

56  11.4 

1.98 

25.5 

15  48.3 

57  53.7 

1.75 

15  13.5 

55  46.0 

1.58 

15  14.8 

55  48.6 

1.88 

26.0 

15  48.7 

57  33.0 

1.70 

15    8.6 

55  27.9 

1.43 

15    8.6 

55  27.8 

1.64 

26.5 

15  37.8 

57  13.0 

1.63 

15    4.8 

55  11.6 

1.28 

15    3.6 

55     9.3 

1,46 

27.0 

15  38.0 

56  53.8 

1.56 

15    0.8 

54  57.1 

1.14 

14  59.1 

54  58.9 

1.87 

27.5 

15  27.0 

56  35.5 

1.49 

14  56.7 

54  44.3 

1.00 

14  55.8 

54  38,8 

1.08 

28.0 

15  22.8 

56  18.1 

1.41 

14  53.7 

54  33.1 

0.86 

14  58.0 

54  27.0 

0,90 

88.5 

15  17.8 

56    1.7 

1.33 

14  51.1 

54  23.6 

0.73 

14  49.4 

54  17.2 

0.78 

29.0 

15  13.6 

55  46.4 

1.24 

14  48.9 

54  15.6 

0.61 

14  47.3 

54    9.6 

0.56 

29.5 

15    9.7 

55  32.0 

1.16 

14  47.1 

54    9.0 

0.49 

14  45.8 

54     3.9 

0.40 

30.0 

15    6.1 

55  18.6 

1,08 

14  45.7 

54     3.8 

-0.38 

14  44.7 

54     0.1 

0.84 

30.5 

15    2.7 

55    6,8 

1.00 

14  44.1 

53  58.1 

—  0.10 

31.0 

14  59.5 

54  54.7 

0.92 

A 

*  =  .272^s 

kTT 

14  44.0 

53  57.7 

+  0.03 

31.5 

14  56.7 

54  44.8 

—  0.83 

14  44.3 

53  58.8 

+  0.15 

22 
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MOON,  1878 


FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT. 

Day  of 

APRIL. 

MAY. 

JUNE. 

1 

1 

Month. 

Semi- 

Horizontal 

Honrly 

Semi- 

Horizontal 

Hourly 

Semi- 

Horizontal 

Honriy    < 

1 

diameter. 

Parallax. 

Diff. 

diameter. 

Parallax. 

Diff. 

Parallax. 

lilff. 

d 

/       // 

/      ti 

II 

/      // 

/      // 

*/ 

/       ti 

1      // 

1 
ti       1 

1.0 

14  45.0 

54     1 .4 

+  0.27 

14  57.8 

54  48.4 

+  0.90 

15  31.3 

56  51 .2 

+  1.35 

1.5 

14  46.1 

54     53 

0.38 

15    0.9 

54  59.7 

0.98 

15  35.7 

57    7.3 

1.32 

2.0 

14  47.5 

54  10.4 

0.48 

15    4.2 

55  11.8 

1.04 

15  39.9 

57  22.8 

157  ' 

a.5 

14  49.2 

54  16.7 

0.58 

15    7.7 

55  24.7 

1.10 

15  43.9 

57  37.7 

1.21 

3.0 

14  51.3 

54  24.2 

0.68 

15  11.4 

55  38.2 

1.14 

15  47.8 

57  51.9 

1.15 

3.5 

14  53.7 

54  32.9 

0.77 

15  15.2 

55  52.1 

1.18 

15  51.4 

58    5.2 

1.07 

4.0 

14  56.3 

54  42.6 

0.86 

15  19.1 

56    6.6 

1.22 

15  54.8 

58  17.6 

0.99 

4.5 

14  59.2 

54  53.5 

0.95 

15  23.2 

56  21.4 

1.26 

15  57.9 

58  29.0 

Oi)l 

5.0 

15    2.5 

55    5.5 

1.05 

15  27.3 

56  36.7 

1.29 

16    0.7 

58  39i> 

0.83 

5.5 

15    6.1 

55  18.8 

1.16 

15  31.6 

56  52.3 

1.31 

16    3.4 

58  49.0 

0.75  , 

6.0 

15  10.1 

55  33.2 

1.26 

15  35.9 

57    8.2 

1.33 

16    5.6 

58  57.5 

0.67  i 

6.5 

15  14.3 

55  48.9 

1.36 

15  40.3 

57  24.2 

1 .35 

16    7.7 

59    5.0 

0-W, 

7.0 

15  18.9 

56    5.8 

1.46 

15  44.7 

57  40.5 

i.:i6 

16    9.4 

59  11.5 

0.49 

7.5 

15  23.9 

56  23.9 

]  .55 

15  49.2 

57  56.9 

1.37 

16  11.0 

59  16.9 

0.40 

8.0 

15  29.0 

56  43.1 

1.65 

15  53.7 

58  13.3 

1.37 

16  12.1 

59  21.0 

0.29 

8.5 

15  34.6 

57    3.5 

1.74 

15  58.1 

58  29.7 

1.35 

16  12.8 

59  23.8 

0.18 

9.0 

15  40.4 

57  24.8 

1.82 

16    2.4 

58  45.7 

1.32 

16  13.2 

59  25.2 

+  0.05 

9.5 

15  46.5 

57  47.0 

1.88 

16    6.7 

59     1.2 

1.27 

16  13.2 

59  25.1 

—  0.08  1 

10.0 

15  52.7 

58    9.8 

1.92 

16  10.7 

59  16.0 

1.19 

16  12.7 

59  23.2 

0.23 

10.5 

15  59.0 

58  33.0 

1.93 

16  14.4 

59  2().8 

1.09 

16  11.7 

59  19.6 

0.38 

11.0 

16    5.3 

58  56.1 

1.91 

16  17.8 

59  42.1 

0.96 

16  10.2 

59  14.1 

0.54 

11.5 

16  11.4 

59  18.7 

1.85 

16  20.7 

59  52.7 

0.80 

16    8.2 

59    6.7 

0.70 

12.0 

16  17.3 

59  40.3 

1.74 

16  22.9 

60     1.1 

0.60 

16    5.6 

58  57  2 

0.87 

12.5 

16  22.8 

60    0.4 

1.59 

16  24.6 

60    7.0 

0.37 

16    2.5 

58  45.8 

1.03 

13.0 

16  27.7 

60  18.3 

1.39 

16  25.5 

60  10.2 

+  0.14 

15  58.8 

58  32,5 

1.18 

13.5 

16  31.8 

60  33.5 

1.14 

16  25.5 

60  10.3 

—  0.13 

15  54.7 

58  17.5 

1.32 

14.0 

16  35.0 

60  45.4 

0.84 

16  24.6 

60    7.1 

0.40 

15  50.3 

58    0.9 

1.44 

14.5 

16  37.3 

60  53.6 

0.51 

16  22.8 

60    0.7 

0.68 

15  45.4 

57  43.0 

1.53 

15.0 

16  38.4 

60  57.7 

-f  0.16 

16  20.2 

59  50.9 

0.94 

15  40.2 

57  24.1 

1.61 

15.5 

16  '38.3 

60  57.4 

—  0.21 

16  16.7 

59  38.0 

1.20 

15  34.9 

57    4.5 

1.65 

16.0 

16  37.0 

60  52.6 

0.58 

16  12.4 

59  22.2 

1.43 

15  29.5 

56  44.6 

1.66 

16.5 

16  34.5 

60  43.4 

0.94 

16    7.4 

59    3.8 

1.63 

15  24.0 

56  24.7 

1.65 

17.0 

16  30.9 

60  30.1 

1.28 

16    1.8 

58  43.2 

1.79 

15  18.7 

56    5.1 

1.60 

17.5 

16  262 

60  12.9 

158 

15  55.7 

58  20.9 

1.92 

15  13.6 

55  46.4 

1.52 

18.0 

16  20.6 

59  52.4 

1.83 

15  49.3 

57  57.4 

2.00 

15    8.8 

55  28,7 

1.42 

18.5 

16  14.2 

59  29.1 

2.04 

15  42.7 

57  33.2 

2.04 

15    4.4 

55  12.3 

1.30 

19.0 

16    7.3 

59    3.6 

2.19 

15  36.1 

57    8.8 

2.03 

15    0.4 

54  57.6 

1.15 

19.5 

16    0.0 

58  36.7 

2.29 

15  29.5 

56  44.6 

1.99 

14  56.9 

54  44.9 

0.98 

30.0 

15  52.5 

58    8.9 

2.33 

15  23.1 

56  21  2 

1.91 

14  54.0 

54  34.2 

0.80 

20.5 

15  44.8 

57  41.0 

2.32 

15  17.1 

55  59.0 

1.79 

14  51.6 

54  25.8 

• 

0.60 

21.0 

15  37.3 

57  13.4 

2.27 

15  11.4 

55  38.3 

1.66 

14  50.0 

54  19.8 

0.40 

21.5 

15  30.0 

56  46.6 

2.18 

15    6.3 

55  19.3 

1.49 

14  49.1 

54  16.4 

—  0.18 

22.0 

15  23.1 

56  21.2 

2.06 

15     1.6 

55    2.5 

1.31 

14  48.9 

54  15.5 

+  0-03 

22.5 

15  16.6 

55  57.4 

1.91 

14  57.7 

54  47.9 

1.12 

14  49.4 

54  17.2 

0.'.5 

23.0 

15  10.6 

55  35.5 

1.73 

14  54.4 

54  35.7 

0.91 

14  50.5 

54  21.5 

0.46 

23.5 

15    5.3 

55  15.8 

1.55 

14  51.7 

54  26.1 

0.70 

14  52.4 

54  28.2 

0.67 

24.0 

15    0.6 

54  58.4 

1.35 

14  49.8 

54  18.9 

0.49 

14  54.8 

54  37.5 

0.87 

24.5 

14  56.5 

54  43.4 

1.15 

14  48.6 

54  14.4 

0.27 

14  58.0 

54  49.0 

l.(^ 

25.0 

14  53.1 

54  30.9 

0.94 

14  48.0 

54  12.3 

—  0.06 

15     1.7 

55    2.7 

1J£2 

25.5 

14  50.3 

54  20.8 

0.74 

14  48.1 

54  12.8 

+  0.14 

15    6.0 

55  18.3 

1.37 

26.0 

14  48.3 

54  13.2 

0.53 

14  48.9 

54  15.7 

0.34 

15  10.6 

55  35.5 

1.49 

26.5 

14  46.8 

54     8.0 

0.34 

14  50.4 

54  20.9 

0.53 

15  15.7 

55  54.1 

1.60 

27.0 

14  46.0 

54    5.1 

—  0.15 

14  52  4 

54  28.3 

0.70 

15  21.1 

56  13.8 

1.69 

27.5 

14  45.9 

54    4.5 

+  0.03 

14  54.9 

54  37.6 

0.85 

15  26.6 

56  34.1 

i.rj 

28.0 

14  46.2 

54     5.8 

0.20 

14  57.9 

54  48.6 

0.99 

15  32.3 

56  54.9 

1.74 

2S.5 

14  47.1 

54     9.1 

0.35 

15    1.3 

55     1.2 

1.10 

15  37.9 

57  15.5 

1.72 

29.0 

14  48.5 

54  14.1 

0.49 

15    5.1 

55  15.0 

1.20 

15  43.4 

57  35.7 

1.67 

2<).5 

14  50.3 

54  20.7 

0.61 

15    9.2 

55  29.9 

1.28 

15  48.7 

57  55.1 

1.58 

30.0 

14  52.5 

54  28.7 

0.72 

15  13.4 

55  45.6 

1.33 

15  53.6 

58  13.2 

1.47 

30.5 
31.0 

14  55.0 

54  38.0 

■f  0.82 

15  17.8 
15  22.3 

56     1.8 
56  18.3 

1.37 
138 

15  58.2 

16  2.3 

58  29.9 
58  44.9 

1.33 
1.18  , 

*  =  .272A 

31.5 

A 

TT 

15  26.9 

56  34.9 

+  1.38 

16    5.8 

58  57.9 

+  1.0O  1 
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FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT. 

Day  of 
Month. 

JULY. 

AUGUST. 

1 

SEPTEMBER. 

Somi- 

IIoriKontol 

Hourly 

Semi- 

Horizontal 

Hourly 

Semi- 

Horizontal 

Hourly 

diameter. 

Parallox. 

Diff. 

diainotor. 

PonUltix 

Diflf. 

diameter. 

Parnllax. 

Diff. 

d 
l.O 

16    2.3 

58  44.9 

-f  V.18 

16  27.2 

60   16.6 

—  0.24 

16  16.6 

59  37.6 

—  1.85  ! 

1.5 

16    5.8 

58  57.9 

1.00 

16  26.1 

60  12.3 

0.49 

16  10.4 

59  15.1 

1.95 

2.0 

16    8.7 

59    8.8 

0.82 

16  24.0 

60    5.0 

0.72 

16    4  1 

58  51.6 

1.99 

2.5 

16  11. 1 

59  17.5 

0.6:J 

16  21.3 

59  55.1 

0.92 

15  57.6 

58  27.9 

2.00 

3.0 

16  12.9 

59  23.9 

0.45 

16  18.1 

59  43.1 

1.08 

15  51.1 

58    4.1 

1.98 

3.5 

16  14.0 

59  28.2 

0.27 

16  14.3 

59  29.3 

1.21 

15  44.7 

57  40.8 

1.93 

4.0 

16  14.6 

59  30.5 

+  0.10 

16  10.2 

59  14.1 

1.31 

15  38.6 

57  18.1 

1.86 

4.5 

16  14.7 

59  30-8 

—  0.06 

16    5.8 

58  58.0 

1.38 

15  32.7 

56  56.5 

1.77 

5.0 

16  14.3 

59  29.3 

0.20 

16     1.2 

58  41.1 

1.42 

15  27.1 

56  35.9 

1.6? 

5.5 

16  13.5 

59  26.2 

0.33 

15  56.5 

58  23.9 

1.44 

15  21.8 

56  16.5 

1.57 

6.0 

16  12.2 

59  21.6 

0.45 

15  51.7 

58    6.5 

1.45 

15  16.9 

55  58.4 

1.46 

6.5 

16  10.6 

59  15.7 

0.55 

15  47.1 

57  49.2 

1.44 

15  12.3 

55  41.6 

1.35 

7.0 

16    8.7 

59    8.6 

0.64 

15  42.4 

57  32.0 

1.42 

15    8.1 

55  26.1 

1.24 

7.5 

16    6.5 

59    0.5 

0.72 

15  37.8 

57  15.1 

1.39 

15    4.3 

55  11.9 

1.13 

8.0 

16    4.0 

58  51.5 

0.80 

15  33.3 

56  58.6 

1.36 

15    0.7 

54  59.0 

1.02 

8.5 

16    1.3 

58  41.5 

0.87 

15  28.9 

56  42.4 

1.33 

14  57.6 

54  47.4 

0.92 

9.0 

15  58.4 

.58  30.8 

0.94 

15  24.6 

56  26.7 

1 .29 

14  54.7 

54  37.0 

0.82 

9.5 

15  55.3 

58  19.2 

1.01 

15  20.4 

56  11.5 

1.25 

14  52.2 

54  27.8 

0.71 

10.0 

15  51.8 

58    6.8 

1.06 

15  16.4 

.55  56.7 

1.21 

14  50.0 

54  19.8 

0.61 

10.5 

15  48.3 

57  53.7 

1.12 

15  12.5 

55  42.5 

1.16 

14  48.2 

54  13.1 

0.52 

11.0 

15  44.6 

57  40.0 

1.18 

15    8.9 

55  28.9 

1.11 

14  46.7 

54     7.5 

0.42 

11.5 

15  40.7 

57  25.6 

1.23 

15    5.4 

55  16.0 

1.05 

14  45.5 

54    3.1 

0.31 

12.0 

15  36.6 

57  10.6 

1.27 

15    2.0 

55    3.8 

0.99 

14  44.7 

54    0.1 

0.20 

12.5 

15  32.4 

56  55.2 

1.31 

14  58.9 

54  52.4 

0.92 

14  44.2 

53  58.4 

—  0.09 

13.0 

15  28.1 

56  39.4 

1.33 

14  56.1 

54  41.9 

0.84 

14  44.1 

53  58.0 

+  0.03 

13.5 

15  23  7 

56  23.5 

1.33 

14  53.5 

54  32.3 

0.75 

14  44.5 

53  59.2 

0.16 

14.0 

15  19.4 

56    7.6 

1.33 

14  51.2 

54  23.9 

0.66 

14  45.2 

54    2.1 

0.31 

14.5 

15  15.1 

55  51.8 

1.31 

14  49.2 

54  16.7 

0.55 

14  46.5 

64    6.7 

0.46 

i    15.0 

15  10.9 

55  36.4 

1.27 

14  47.7 

54  11.0 

0.42 

14  48.2 

54  13.1 

0.62 

15.5 

15    6.9 

55  21.6 

1.21 

14  46.5 

54    6.8 

0.28 

14  50.5 

54  21.5 

0.78 

16.0 

15    3.1 

55    7.6 

1.13 

14  4.5.9 

54    4.4 

0.13 

14  53.4 

54  31.9 

0.95 

16.5 

14  59.5 

54  54.6 

1.03 

14  45.7 

54    3.8 

+  0.03 

14  56.7 

54  44.4 

1.13 

17.0 

14  56.4 

54  43.0 

0.f)2 

14  46.1 

54    5.3 

0.21 

15    0.7 

54  59.1 

1.31 

17.5 

14  53.7 

54  32.9 

0.78 

14  47.1 

54    9.0 

0.40 

15    5.4 

55  15.9 

1.49 

18.0 

14  51.4 

54  24.6 

0.63 

14  48.8 

54  15.0 

0.59 

15  10.5 

55  34.9 

1.67 

18.5 

14  49.6 

54  18.1 

0.46 

14  51.0 

54  23.3 

0.79 

15  16.3 

55  56.0 

1.84 

19.0 

14  48.4 

54  13.8 

0.27 

14  53.9 

54  34.0 

0.99 

15  22.5 

56  19.0 

2.00 

19.5 

14  47.9 

54  11.8 

—  0.08 

14  57.5 

54  47.2 

li20 

15  29.3 

56  43.9 

2.14 

20.0 

14  47.9 

54  12.1 

+  0.13 

15     1.7 

55    2.8 

1.40 

15  36.5 

57  10.3 

2.26 

20.5 

14  48.8 

54  14.9 

0.34 

15    6.6 

55  20.7 

1.60 

15  44.0 

57  38.0 

2.35 

21.0 

14  50.2 

54  20.2 

0.55 

15  12.2 

55  41.0 

1.79 

15  51.7 

58    6.5 

2.40 

21.5 

14  52.3 

54  28.1 

0.76 

15  18.3 

56    3.4 

1.96 

15  59.6 

58  35.5 

2.41 

22.0 

14  55.1 

54  38.5 

0.97 

15  24.9 

56  27.6 

2.10 

15    7.5 

59    4.2 

2.37 

22.5 

14  58.7 

54  51.5 

1.18 

15  31.9 

56  53.5 

2.22 

16  15.1 

59  32.0 

2.26 

23.0 

15    2.8 

55    6.8 

1.37 

15  39.2 

57  20.5 

2.31 

16  22.1 

59  58.3 

2.10 

23.5 

15    7.6 

55  24.3 

1.55 

15  46.8 

57  48.4 

2.36 

16  28.7 

60  22.2 

•1.88 

24.0 

15  13.0 

55  43.9 

1.71 

15  54.5 

58  16.6 

2.37 

16  34.4 

60  43.2 

1.60 

24.5 

15  18.8 

56    5.4 

1.85 

16    2.1 

58  44.5 

2.32 

16  39.1 

61     0.4 

1.27 

25.0 

15  25.1 

56  28.3 

1.96 

16    9.4 

59  11.5 

2.21 

16  42.7 

61  13.3 

0.89 

25.5 

15  31.6 

56  52  4 

2.04 

16  16.4 

59  36.8 

2.05 

16  44.9 

61  21.6 

0.48 

26.0 

15  38.3 

.57  17.1 

2.08 

16  22.7 

59  59.9 

1 .83 

16  45.8 

61  24.9 

+  0.06 

26.5 

15  45.2 

57  42.2 

2.08 

16  28.1 

60  20.1 

1.57 

16  45.3 

61  23.1 

—  0.36 

27.0 

15  51.9 

58    6.9 

2.04 

16  32.7 

60  36.8 

1.25 

16  43.4 

61  16.2 

0.77 

27.5 

15  58:5 

58  30.9 

1.95 

16  36.1 

60  49.5 

0.90 

16  40.2 

61    4.6 

1.15 

28.0 

16    4.5 

58  53.5 

1.81 

16  38.5 

60  57.9 

0.52 

16  35.9 

60  48.7 

1.49 

28.5 

16  10.3 

59  14.3 

1.64 

16  39.5 

61     1,8 

+  0.14 

16  30.6 

60  29.0 

1.78 

29.0 

16  15.j{ 

59  32.7 

1.42 

16  39.3 

61     1.2 

—  0.25 

16  24.4 

60    6.3 

2.01 

29.5 

16  19.5 

59  48.3 

1.18 

16  37.9 

60  56.1 

0.61 

16  17.5 

59  41.1 

2.18 

30.0 

16  22.9 

60    0.8 

0.90 

16  35.4 

60  46.8 

0.95 

16  10.2 

59  14.2 

2.29 

30.5 
31.0 

16  25.4 
16  26.9 

60  10.0 
60  15.6 

0.62 
0.33 

16  31.9 
16  27.5 

60  33.9 
60  17.6 

1.24 

1.40 

16    2.6 

58  46.4 

2.34  • 

Z^ 

^,  =  .272/^ 

k  ^t^ 

31.5 

16  27.5 

60  17  8 

+  0.04 

16  22.3 

59  58.6 

—  1.70 

iff 
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1 
1 

1 

1 

FOR  WASHINGTON  MEAN  NOON  AND  MmNIGHT. 

1 

Dar  of 
<  Month. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Semi- 

Horizontal 

Honrly 

Semi- 

HoriEontal 

Hcarly 

Semi- 

Horizontal 

HonriT 

diamefier. 

Parallax. 

Diff. 

diameter, 

Parallax. 

Diff. 

diameter. 

Parallax. 

IJiff. 

d 

L       " 

_'      "  ^ 

^"  ., 

/       $i 

L       " 

n 

/      // 

/      1* 

II       ' 

1.0 

15  55.0 

58  18.2 

—  2.34 

15  15.4 

55  52.8 

—  1.88 

14  57.2 

54  46.0 

—  1.16 

1.5 

■  15  47.4 

57  50.3 

2.30 

15    9.5 

55  31.4 

1.69 

14  53.8 

54  33.3 

095  ! 

2.0 

15  39.9 

57  23.1 

2.22 

15    4.3 

55  12.2 

1.50 

14  51.0 

54  23.2 

era 

a.5 

15  32.9 

56  57.1 

2.11 

14  59.7 

54  55.4 

1.30 

14  48.9 

54  15.7 

0.52 

3.0 

15  26.2 

56  32.5 

1.98 

14  55.8 

54  41.0 

1.11 

14  47.6 

54  10.7 

0.31  , 

3.5 

15  20.0 

56    9.6 

1.84 

14  52.5 

54  28  .a 

0.92 

14  46.9 

54    8.2 

—  0.11  1 

4.0 

15  14.2 

55  48.5 

1.68 

14  49.8 

54  19.0 

0.7a 

14  46.8 

54    8.1 

+  0.09  ' 

4.5 

15    9.0 

55  29.3 

1.52 

14  47.8 

54  11.4 

0.54 

14  47.5 

54  10.2 

0:27 

5.0 

15    4.3 

55  12.0 

1.36 

14  46.3 

54     5.9 

•0.37 

14  48.6 

54  14.5 

0.44  ! 

5.5 

15    0.1 

54  56.6 

1.20 

14  45.4 

54    2.6 

0.20 

14  50.3 

54  20.7 

0.59 ; 

6.0 

14  564 

54  43.2 

1.04 

14  45.0 

54     1 .2 

—  0.04 

14  52.5 

54  287 

0.73 

6.5 

14  53.3 

54  31.6 

0.89 

14  45.1 

54     1.6 

+  0.10 

14  55.1 

54  38.2 

0.85 

7.0 

14  50.7 

54  21.9 

0.74 

14  457 

54    3.6 

0.24 

14  58.0 

54  49.1 

0.96! 

7.5 

14  48.5 

54  13.9 

0.60 

14  46.6 

54    7.2 

0.:^ 

15     1.3 

55     1.1 

1.04  1 

8.0 

14  46.7 

54    7.5 

0.46 

14  48.0 

54  12.2 

0.47 

15    4.8 

55  14.0 

1.11 : 

8.5 

14  45.4 

54    2.8 

0.33 

14  49.7 

54  18.4 

0.57 

15    8.5 

55  27.6 

1.16 

9.0 

14  44.6 

53  59.6 

0.21 

14  51.6 

54  25.7 

0.66 

15  12.3 

55  41.7 

].'iO 

9.5 

14  44.0 

53  57.8 

—  0.09 

14  54.0 

54  34.2 

0.75 

15  16.3 

55  56.2 

1.22 

10.0 

14  43.9 

53  57.3 

+  0.02 

14  56.5 

54  43.6 

0.83 

15  20.3 

56  10.9 

1.23 

10.5 

14  44.1 

53  58.1 

0.12 

14  59.3 

54  54.0 

0.91 

15  24.3 

56  25.7 

1JO 

n.o 

14  44.8 

54    0.3 

0.23 

15    2.5 

55    5.3 

0.98 

15  28.3 

56  40.3 

1.«J! 

11.5 

14  45.7 

54    3.7 

0.34 

15    5.7 

55  17.5 

1.05 

15  32.3 

56  55.0 

1.21 

12.0 

14  46.9 

54     8.4 

0.44 

15    9.3 

55  30.5 

1.12 

15  36.2 

57    9.4 

1.19 

12.5 

14  48.6 

54  14.4 

0.56 

15  13.1 

55  44.3 

1.19 

15  40.0 

57  23.5 

1.17 

13.0 

14  50.6 

54  21.7 

(».67 

15  17.1 

55  59.0 

1.26 

15  43.9 

57  37.4 

1.14  , 

13.5 

14  52.9 

54  30.5 

0.79 

15  21.3 

56  14.6 

1.33 

15  47.6 

57  50.9 

1.12 

14.0 

14  55.8 

54  40.8 

0.92 

15  25.8 

56  31.0 

1.40 

15  51.2 

58    4.2 

1.U9 

14.5 

14  59.0 

54  52.6 

1.05 

15  30.5 

56  48.2 

1.47 

15  54.6 

58  17.1 

1.06 

15.0 

15    2.6 

55    6.0 

1.18 

15  35.4 

57    6.3 

1.54 

15  58.1 

58  29.6 

1.03  1 

15.5 

15    6.7 

55  21.0 

1.32 

15  40.5 

57  25.1 

1.59 

16     1.3 

58  41.7 

0.99 

16.0 

15  11.2 

55  37.7 

1.46 

15  45.8 

57  44.5 

1.64 

16    4.5 

58  53.2 

0.94 

16.5 

15  16.3 

55  56.0 

1.59 

15  51.2 

58    4.4 

1.67 

16    7.4 

59    4.1 

0,87 

17.0 

15  21.7 

56  15.9 

1.73 

15  567 

58  24.6 

1.69 

16  10.2 

59  14.1 

0^ 

17.5 

15  27.5 

56  37.4 

1.85 

16    2.2 

58  44.8 

1.68 

16  12.6 

59  23.1 

0.70 

1^.0 

15  33.8 

57    0.3 

1.97 

16    7.6 

59    4.7 

1.63 

16  14.7 

59  30.8 

0.5H ; 

18.5 

15  40.4 

57  24.6 

2.07 

16  12.8 

59  23.8 

1.56 

16  16.4 

59  36.9 

0.44 

19.0 

15  47.2 

57  49.8 

2.14 

16  17.8 

59  41.9 

1.44 

16  17.6 

59  41.2 

0.28 

19.5 

15  54.3 

58  15.8 

2.18 

16  22.21 

59  58.3 

1.28 

16  18.2 

59  43.5 

+  0.09 

30.0 

16    1.4 

58  42.1 

2.19 

16  26.1 

60  12.6 

1.09 

16  18.2 

59  43.4 

—  0.11 

20.5 

16    8.6 

59    8.2 

2.15 

16  29.3 

60  24.2 

0.84 

16  17.4 

59  40.7 

0.33 

21.0 

16  15.4 

59  33.5 

2.06 

16  31.6 

60  32.7 

0.57 

16  16.0 

59  35.5 

055 

21.5 

16  22.0 

59  57.5 

1.92 

16  32.9 

60  37.6 

+  0.26 

16  13.8 

59  27.5 

0.78 

22.0 

16  28.0 

60  19.5 

1.73 

16  33.3 

60  38.9 

—  0.06 

16  10.9 

59  16.7 

1.00 

22.5 

16  33.2 

60  38.7 

147 

16  32.5 

60  36.1 

0.40 

16    7.3 

59    3.4 

1.21 

23.0 

16  37.6 

60  54.6 

1.17 

16  30.6 

60  29.2 

0.74 

16    3.0 

58  47.7 

1.40 

23.5 

16  40.8 

61     6.6 

0.82 

16  27.7 

.  60  18.3 

1.06 

15  58.1 

58  29.8 

1.57 

24.0 

16  42.9 

61  14.2 

0.44 

16  23.7 

60    3.7 

1.36 

15  52.8 

58  10.2 

1.70 

24.5 

16  43.7 

61  17.1 

+  0.04 

16  18.8 

59  45.7 

1.63 

15  47.0 

57  49.1 

1.80 

25.0 

16  43.1 

61  15.0 

—  0.38 

16  13.1 

59  24.8 

1.85 

15  41.0 

57  27.1 

1.86 

25.5 

16  41.2 

61     8.0 

0.78 

16    6.7 

59     1 .4 

2.03 

15  34.9 

57    4.6 

1.88 

26.0 

16  38.0 

60  56.3 

1.16 

15  59.9 

58  36.3 

2.15 

15  28.8 

56  42.1 

1-87 

265 

16  33.7 

60  40.3 

1.51 

15  52.7 

58  10.0 

2.23 

15  22.8 

56  19.9 

1.82 

27.0 

16  28.2 

60  20.4 

1.80 

15  45.4 

57  43.0 

2  25 

15  17,0 

55.58.6 

1.73 

27.5 

16  22.0 

59  57.3 

2.05 

15  38.0 

57  16.1 

2.23 

15  11.4 

55  38.5 

1.61 

28.0 

16  14.9 

59  31.5 

2.24 

15  30.9 

56  49.8 

2.16 

15    6.4 

55  20.0 

1.47 

28.5 

16    7.4 

59    3.8 

2.36 

15  24.0 

56  24.5 

2.05 

15     1.9 

55    3.3 

1.31 

29.0 

15  59.5 

58  35.1 

2.42 

15  17.5 

56    0.7 

1.91 

14  57.6 

54  47.7 

1.12 

29.5 

15  51.6 

58    5.9 

2.43 

15  11.5 

55  38.7 

1.75 

14  54.6 

54  36.4 

0.92 

30.0 

15  43.8 

57  37.0 

2.39 

15    6.1 

55  18.8 

1.57 

14  51.9 

54  266 

0.71 

30.5 
31.0 

15  36.0 
15  28.7 

57    8.8 
56  41.8 

2.30 
2.19 

15    1.3 

55     1.1 

1.37 

14  49.9 
14  48.7 

54  19.3 
54  14.8 

0.49 

A, 

,  =  .272  Zi 

0.27 

31.5 

15  21.8 

56  16.4 

—  2.04 

A 

iT 

14  48.1 

54  12.8 

—  0.05 

—  U.l»  I 
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WASHINGTON  MEAN  TIME. 


PHASES. 


Month. 


IfewMoon. 


First  Quarter. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


d 

2 
1 
3 
2 
1 


h 

20 

J5 

10 

4 


m 

55.1 
8.8 
9.3 
6.1 


19  42.2 


d      h      m 

11  1  38.5 
9  20    8.7 

11  10  53.1 
9  21  46.7 
9  5  24.3 
7  10  46.6 
6  15  12.0 
4  20  11.2 
3  3  J7.7 
2  13  53.0 
1    4  42.5 


Full  Moon. 


d      h 

18  7 
16  18 
18  3 
16  12 
15  21 
14  6 
13  17 
12  7 
10  22 
10  15 
9  9 
9    2 


Last  Quarter. 


m 
2.9* 

8.6! 
58.6 
49.1 
23.3 
42.8 
46.6 

8.0 
41.1 
46.1 
25.8 
41.7 


d 

24 
23 
24 
23 
23 
22 
21 
20 
19 
18 
.17 
16 


h   m 

22  41.5 
10  4.6 

23  41.8 
15  25.0 

8  33.6 
2  6.8 

19  7.8 
10  59.7 

1  22.2 
14  1.8 

0  50.3 

9  55.8 


New  Moon. 


d  h  m 

31  8  39.5 
29  19  22.6 
29  4  32.3 
27  12  51.3 
25  21  2.2 
25  5  50.4 
23  16  2.5 
23  4  16.4 


FiistQoarter. 


d       h     m 

30  23  29.3 

30  20  48.8 


APOGEE,  PERIGEE,  AND  GREATEST  LIBRATION. 


Month. 


January 

February 

Marcli 

April 

May 

June 

July 

July 

August 

September 

October 

November 

December 


Apogee. 


Perigee. 


d      h 

7  22.6 
4  18.5 
3  23.4 


16 

12 

9 

6 

3 


9.8 
20.7 
22.3 

3.2 
18.7 


19 
17 
18 
15 
13 
9 
4 
31 
28 
26 
24 
21 
19 


h 

21.2 
12.5 

0.7 

5.2 

6.3 

4.8 

7.7 

13.8 

16.3 

1.7 

13.1 

21.7 

17.5 1 


Apogee. 


Gbeatest  Libration. 


d 
30 
27 
25 
21 
19 


20.9 
10.0 

a7 

21.6 
16.5 


d     h     m 

14    2  51n.e. 
11    9  32h.e. 

11    16   19N.E. 

8  16  178.E. 
5  21  12n.e. 
1    4  17if.£. 


2    4    2s.w. 


d      h     m 

26  13  33N.W. 
23  12  42N.W. 
23  23  46N.W. 
21  1  36N.W. 
19  2  iN.w. 
15  15  30  S.W. 
12  10  IOn.w. 

7  18  53N.W. 

4    3  46N.W. 
18    6  20  s.E. 
15    1  58s.E. 
11  15  51  s.E. 


d      h     m 

28  2  46N.E. 
25  18  24n.e. 

22  19  36N.E. 
20  1  7  N.E. 
30  10  30  s.w. 
27  15  41  S.W. 
25  13  49s.w. 


MOON'S  EQUATOR. 


The  moon's  libration  in  latitude  and  longitude,  at  any  time,  may  be  found  by  means  of  the 
following  formulas  and  tables  : 

Isss  the  inclination  to  the  ecliptic  of  the  moon*s  equator  =  1^  28^8, 
(I  =  mean  longitude  of  the  moon's  ascending  node,  (see  page  248), 
as  mean  longitude  of  the  descending  node  of  the  moon's  equator, 
C^the  angle  at  the  centre  of  the  moon's  disc  made  by  a  meridian  of  the  moon  with  the  circle 
of  declination,  reckoned  from  north  to  east  on  the  apparent  disc, 
t,  A,  il'y  and  ([  are  defined  on  the  next  page,  wherd  their  values  for  the  year  are  given. 
A,  /?,  a'}  and  6'  the  apparent  longitude,  latitude,  right  ascension,  and  declination  of  the  moon 
affected  with  parallax. 
V  =  the  selenocentric  longitude  of  the  earth,  reckoned  on  the  moon's  equator  from  its  de- 
scending'node,  ^. 

Aa  =  — (y.57sin2(^  — A) 
a  =  sin  /  cos  (^  —  X) 


See  table,  page  343. 

=  z  =  ;i'  —  ([ . 

^        .     .  cos  (X'  +  A  —  ft)  .     .  cos  (a'  —  fl') 

C  s=  Bin  2 ^      '    ,,    — ^^-  =  —  sin  » —  ^     -,   -•-^' 

cos  o'  cos  o 


tan  5  =  tan  /  sin  (ft  —  X) 

The  libration  in  latitude 

"  "  longitude 

«.  .  cos 

Bin 
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WASHINGTON  MEAN  TIME. 

MOON'S  EQUATOR. 

([ 

Mean 

1 
1 

Motion  of 

• 

\ 

A 

ft' 

Moan  Koon.   1 

<_A 

If  OOn's  "Wah-ii 

Solar 

Ihclinatioii  to 
the  Earth's 

Ascend'g  Node  on 
Earth'a  Equator 

Ascend'g  Node 
on  Earth's 

Longitude. 

Days. 

([• 

Equator. 

to  ABcending 
Kode  on  Ecliptic. 

Equator. 

Jan. 

0 

22  16.0 

142  34.7 

2  15.5 

240  54'.6 

0.1 

1  19.06 

10 

22  16.5 

142     1.4 

2  17.2 

12  40.5 

0.2 

2  38.12 

20 

22  17.0 

141  28.0 

2  18.9 

144  26.3 

0.3 

3  57.18 

30 

22  17.5 

140  54.7 

2  20.6 

276  12.1 

0.4 

5  16.23  ; 

Feb. 

9 

22  18.0 

140  21.4 

2  22.3 

47  58.0 

0.5 
0.6 

6  35.29 

7  54.35 

19 

22  18.5 

139  48.1 

2  23.9 

179  43.8 

0.7 

9  13.41  i 

Marcli 

1    1 

22  19.0 

139  14.8 

2  25.6 

311  29.7 

0.8 

10  32.47 

11 

22  19.6 

138  41.6 

2  27.2 

83  15.5 

0.9 

11  51.53 

21 

22  20.1 

188     8.3 

2  28.8 

215     1.3 

1.0 

13  10.58 

31 

22  20.7 

137  35.1 

2  30.6 

346  47.2 

2.0 

26  21.17 

April 

10 
20 

22  21.3 
22  21.8 

137     1.8 
136  28.6 

2  32.0 
2  33.5 

118  33.0 

250  18.8 

3.0 
4.0 
5.0 
6.0 

39  31.75 
52  42.33 
65  52.92 
79    3.50 

30 

22  22.4 

135  55.4 

2  35.1 

22    4.7 

May 

10 

22  23.0 

135  22.2 

2  36.7 

153  50.5 

•r 

20 

22  23.6 

134  49.1 

2  38.2 

285  36.4 

7.0 
8.0 

92  14.09  1 
105  24.67 

30 

22  24.2 

134  15.9 

2  39.7 

57  22.2 

9.0 

118  35J25 

June 

9 
19 

22  24.8 
22  25.4 

133  42.8 
133    9.6 

2  41.2 
2  42.6 

189    8.0 
320  53.9 

10.0 

131  45.84 

Hours. 

O            1 

29 

22  26.0 

132  36.5 

2  44.1 

92  39.7 

1 

0  32.94 

July 

9 

22  26.6 

132     3.4 

2  45.5 

224  25.6 

2 
3 

1    5.88 
1  38.^ 

19 

22  27.2 

131  30.3 

2  47.0 

356  11.4 

4 

2  11.76 

29 

22  27.8 

130  57.3 

2  48.4 

127  57.2 

5 

2  44.70 

Aug. 

8 

22  28.4 

130  24.2 

2  49.8 

259  43.1 

6 

3  17.65 

18 

22  29.0 

129  51.2 

2  51.2 

31  28.9 

7 

3  50.59 

28 

.  22  29.7 

129  18.1 

2  52.6 

163  14.7 

8 
9 

4  23.53 

4  56.47 

Sept. 

7 

22  30.3 

128  45.1 

2  54.0 

295    0.6 

10 

5  29.41 

17 

22  30.9 

128  12.1 

2  55.3 

66  46.4 

11 
12 
13 
14 

6    2.35 

6  35.29 

7  8.23 

7  41.17  1 

27 

22  31.6 

127  39.2 

2  56.6 

198  32.3 

Oct. 

7 

22  32.2 

127     6.2 

2  57.9 

330  18.1 

17 

22  32.8 

126  33.2 

2  59.1 

102    3.9 

15 

8  14.11 

27 

22  33.5 

126    0.3 

3     0.4 

233  49.8 

4  ^% 

Nov. 

6 

22  34.1 

125  27.4 

3     1.6 

5  35.6 

16 

8  47.06 

16 

22  34.8 

124  54.5 

3    2.9 

137  21.4 

17 

■4   f^ 

9  20.00  , 

26 

22  35.5 

124  21.6 

3    4.1 

269    7.3 

18 
19 

9  52.94 
10  25.88 

Dec. 

6 

22  36.1 

123  48.8 

3     5.3 

40  53.1 

20 

10  58.82 

16 

22  36.8 

123  16.0 

3    6.5 

172  39.0 

21 

11  31.76 

26 

22  37.5 

122  43.1 

3    7.6 

304  24.8 

22 

12    4.70 

36 

22  38.2 

122  10.3 

3     8.8 

76  10.6 

23 

12  37.64 

MOON. 
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TABLE  FOR  THE  LIBRATION  OF  THE  MOON. 

Argument,  (ft— A)  or  (ft— ;i  —  ISO*'.) 

fl-x 

a;i 

1 
a 

B 

ft-A 

ft-A 

A  2, 

1^ 
a 

B 

ft-A 

o 

/ 

9       '  ^ 

o 

o 

1  ^ 

O    / 

o 

0 

0.0 

39 

0  0.0 

180 

46 

0.6 

56 

1  3.9 

134 

1 

0.0 

39 

0  1.6 

179 

47 

0.6 

57 

1  4.9 

133 

2 

0.0 

39 

0  3.1 

178 

48 

0.6 

58 

1  6.0 

132 

3 

0.1 

39 

0  4.7 

177 

49 

0.6 

59 

1  7.0 

131 

4 

0.1 

39 

0  6.2 

176 

50 

0.6 

60 

I  8.0 

130 

5 

0.1 

39 

0  7.7 

175 

51 

0.6 

62 

1  9.0 

129 

6 

0,2 

39 

0  9.3 

174 

52 

0.6 

63 

1  10.0 

128 

7 

0.2 

39 

0  10.8 

173 

53 

0.5 

64 

1  10.9 

127 

8 

0.2 

39 

0  12.4 

172 

54 

0.5 

66 

1  11.8 

126 

9 

0.2 

39 

0  13.9 

171 

55 

0.5 

67 

1  12.7 

125 

10 

OSi 

39 

0  15.4 

170- 

56 

04> 

69 

1  13.6 

124 

11 

0.3 

39 

0  16.9 

169 

57 

0.5 

71 

1  14.5 

123 

12 

0.3 

40 

0  18.5 

168 

58 

0.5 

73 

1  15.3 

122 

13 

0.3 

40 

0  20.0 

167 

59 

0.5 

75 

1  16.1 

121 

14 

0.3 

40 

0  21.5 

166 

6f) 

0.5 

77 

1  16.9 

120 

15 

0.3 

40 

0  23.0 

165 

61 

0.5 

80 

1  17.6 

119 

16 

0.3 

40 

0  24.5 

164 

62 

0.5 

83 

1  18.4 

118 

17 

0.3 

40 

0  26.0 

163 

63 

0.5 

86 

1  19.1 

117 

18 

0.3 

41 

0  27.4 

162 

64 

0.5 

89 

1  19.8 

116 

19 

0.4 

41 

0  28.9 

161 

65 

0.4 

92 

1  20.4 

115 

20 

0.4 

41 

0  30.4 

160 

66 

0.4 

95 

1  21.1 

114 

21 

0.4 

41 

0  31.8 

159 

67 

0.4 

99 

1  21.7 

113 

22 

0.4 

42 

0  33.2 

158 

68 

0.4 

103 

1  22.3 

112 

23 

0.4 

42 

0  34.7 

157 

69 

0.4 

108 

1  22.9 

111 

24 

0.4 

42 

0  36.1 

156 

70 

0.4 

113 

1  23.4 

110 

25 

0.4 

43 

0  37.5 

155 

71 

0.4 

119 

1  23.9 

109 

26 

0.5 

43 

0  38.9 

154 

72 

0.4 

125 

1  24.4 

108 

27 

0.5 

43 

0  40.3 

153 

73 

0.4 

132 

1  24.9 

107 

28 

0.5 

44 

0  41.7 

152 

74 

0.3 

141 

1  25.3 

106 

29 

0.5 

44 

0  43.1 

151 

75 

0.3 

150 

1  25.7 

105 

30 

0.5 

45 

0  44.4 

150 

76 

0.3 

160 

1  26.1 

104 

31 

0.5 

45 

0  45.7 

149 

77 

0.3 

172 

1  26.5 

103 

32 

0.5 

46 

0  47.0 

148  • 

78 

0.2 

186 

1  26.8 

102 

33 

0.5 

46 

0  48.4 

147 

79 

0.2 

202 

1  27.1 

101 

34 

0.5 

47 

0  49.7 

146 

80' 

0.2 

222 

1  27.4 

100 

30 

0.5 

47 

0  51.0 

145 

81 

0.2 

247 

1  27.7 

99 

36 

0.5 

48 

0  52.2 

144 

82 

05 

278 

1  27.9 

98 

37 

0.5 

48 

0  53.4 

143 

83 

0.1 

318 

1  28.1 

•97 

38 

0.6 

49 

0  54.7 

142 

84 

0.1 

370 

1  28.3 

m 

39 

0.6 

50 

0  55.9 

141 

as 

0.1 

440 

1  28.5 

95 

40 

0.6 

50 

0  57.1 

140 

86 

0.1 

555 

1  28.6 

94 

41 

0.6 

51 

0  58.3 

139 

87 

0.1 

740 

1  28.7 

93 

42 

0.6 

52 

0  59.4 

138 

88 

0.0 

1110 

1  28.7 

92 

43 

0.6 

53 

1  0.6 

137 

89 

0.0 

2220 

1  28.8 

91 

44 

0.6 

54 

1  1.7 

136 

90 

0.0 

00 

1  28.8 

90 

45 

0.6 

55 

1  2.8 

135 

A  A  has  the  sign  of  tan  (X  —ft) 

a  has  the  sign  of  cos  (ft — X) 

B  has  the  sign  of  sin  (ft —  X) 
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MERCURY,  1878. 


Date. 
1S78. 

FOR  WASHINGTON  MEAN  NOON. 

1 
FOR  MERIDIAN  TRANSIT. 

Apparent 

Kight 
Aacension. 

Difllfor 
1  hoar. 

Apparent 
Decimation. 

Diff.for 
Iboar. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Ascension. 

Di£  for 
1  h.of 
Long. 

Apparent 
Dechnation. 

Diftfor 
1  faonrof; 
Long.  ' 

h    ni     8 

8 

O        1         II 

+4^'.54 

d     h    m 

h    m     8 

8 

O         /         /' 

ti 

Jan.    1 

19  59  45.51 

-  0.203 

-20  18  55.8 

1     1   14.7 

19  59  45.20 

-  0.305 

-20  18    0.5 

+44i24 

2 

19  59  16.56 

2.223 

20     1  50.7 

40.77 

2    1  10.2 

19  59  13.89 

2.315 

20     1     3.1 

40.44  • 

3 

19  57  58.51 

4.286 

19  46  23.6 

36.38 

3    1     5.0 

19  57  53.82 

4.361 

19  45  44.3 

36.03! 

4 

19  55  50.95 

6.337 

19  32  48.3 

31 .49 

4    0  58.9 

19  55  44.69 

6.390 

19  32  17.5 

31.14 

5 

19  52  55.03 

8.304 

19  21  14.8 

26.26 

5    0  52.0 

19  52  47.80 

8.330 

19  20  52.1 

25.94 

6 

19  49  13.71 

10.103 

19  11  49.4 

20.85 

6    0  44.4 

19  49    6.21 

10.099 

19  11  34.1 

20.57  i 

7 

19  44  52.08 

16.652 

19    4  34.1 

15.45 

7    0  36.2 

19  44  45.05 

11X>]9 

19    4  24.9 

15.23 

B 

19  39  56.98 

12.877 

18  59  26.4 

10.23 

8    0  27.3 

19  39  51.12 

12.817 

18  59  21.7 

10.07 

9 

19  34  37.06 

13.711 

18  56  20.8 

6.30 

9    0  18.1 

19  34  32.92 

13.630 

18  56  19.2 

5iJ0 

10 

19  29    2.24 

14.115 

18  55    9.0 

+  0.76 

10    0    8.6 

19  29    0.21 

14.024 

18  55    8.9 

+  0.73 

10  23  59.1 

19  23  23.20 

13.990 

18  55  40.9 

-  3.33 

11 

19  23  22.99 

14.081 

18  55  40.9 

-  3.a5 

11  23  49.7 

19  17  52.03 

13.544 

18  57  44.9 

6.94 

12 

19  17  49.68 

1 3.626 

18  57  46.1 

7.01 

12  23  40.5 

19  12  36.09 

1^,729 

19     1  10.6 

10.14 

13 

19  12  31.93 

12.795 

19     1  13.9 

10.24 

13  23  31.7 

19    7  43.49 

11.611 

19    5  48.1 

12.93, 

14 

19    7  37.98 

1 1 .655 

19    5  54.3 

13.06 

14  23  23.4 

19    3  20.68 

10ii57 

19  11  28JS2 

15.36: 

15 

19    3  14.40 

10.277 

19  11  37.7 

15.50 

15  23  15.7 

18    5  32.47 

8.741 

19  18    2.3 

17.42 

16 

18  59  25.99 

8.737 

19  18  15.3 

17.57 

16  23    8.6 

18  56  21.90 

7.129 

19  25  21j6 

19.13 

17 

18  56  15.79 

7.104 

19  25  38.1 

19.27 

17  23    2.1 

18  53  50.55 

5.481 

19  33  17i) 

20.49 

18 

18  53  45.28 

5.438 

19  33  37.5 

20.62 

18  22  56.3 

18  51  58.72 

3.843 

19  41  42.2 

21.501 

19 

18  51  54.66 

3.786 

19  42    5.1 

21 .62 

19  22  51.2 

18  50  45.70 

2.250 

19  50  27.0 

22.16 

20 

18  50  43.16 

2.183 

19  50  52.5 

22.26 

20  22  46.7 

18  50  10.12 

-  0.728 

19  59  23.2 

22.49 

21 

18  50    9.28 

-  0.655 

19  59  50.8 

22.56 

21  22  42.8 

18  50  10.07 

+  0.709 

20    8  23.5 

22.48 

22 

18  50  11.04 

+  0.785 

20    8  52.5 

22.53 

22  22  39.4 

18  50  43.38 

2.051 

20  17  20.0 

22.16 

23 

18  50  46.20 

2.128 

20  17  49.8 

22.18 

23  22  36.5 

18  51  47.72 

3.294 

20  26    5.0 

21.55 

24 

18  51  52.36 

3.369 

20  26  35.0 

21.54 

24  22  34.1 

18  53  20.70 

4.439 

20  34  31.8 

20.65 

25 

18  53  27.11 

4.510 

20  35    1.4 

20.62 

25  22  32.2 

18  55  20.00 

5.489 

20  42  34.0 

19.50 

26 

18  55  28.08 

.  5.556 

20  43    2.5 

19.44 

26  22  30.6 

18  57  43.40 

6.448 

20  50    5.5 

18.10 

27 

18  57  53.05 

6.510 

20  50  32.4 

18.02 

27  22  29.4 

19    0  28.79 

7.322 

20  57     1.0 

16.49 

28 

19    0  39.88 

7.379 

20  57  25.8 

16.39 

28  22  28.6 

19    3  34.22 

8.118 

21     3  15.4 

14.68 

29 

19    3  46.62 

8.170 

21     3  37.7 

14.57 

29  22  28.0 

19    6  57.86 

8.842 

21     8  44.5 

12.71 

30 

19    7  11.45 

8.888 

21     9    3.9 

12.58 

30  22  27.7 

19  10  38.08 

9.499 

21   13  24.3 

10.57 ! 

31 

19  10  52.72 

9.540 

21  13  40.4 

10.43 

31  22  27.7 

19  14  33.37 

10.098 

21  17  10.7 

8.291 

Feb.  1 

19  14  48.92 

10.133 

21   17  23.3 

8.14 

1  22  28.0 

19  18  42.35 

10.642 

21  20    0.8 

5.88 1 

2 

19  18  58.70 

10.672 

21  20    9.7 

5.72 

2  22  28.4 

19  23    3.78 

11.137 

21  21  51.8 

3-33 

3 

19  23  20.80 

11.162 

21  21  56.8 

3.19 

3  22  29.0 

19  27  36.51 

11.586 

21  22  41.1 

-0.74 

4 

19  27  54.10 

1 1 .608 

21  22  42.1 

-  0.57 

4  22  29.8 

19  32  19.55 

11.995 

21  22  267 

+  1.97 

5 

19  32  37.60 

12.012 

21  22  23.6 

+  2.14 

5  22  30.8 

19  37  11.97 

12.367 

21  21    6.2 

4.75 

6 

19  37  30.38 

12.379 

21  20  59.0 

4.92 

6  22  31.9 

19  42  12.91 

12.707 

21  18  38.2 

7.60 

7 

19  42  31.61 

12.717 

21  18  26.9 

7.77 

7  22  33.1 

19  47  21.66 

13.018 

21  15     1.0 

10.51 

8 

19  47  40.55 

13.025 

21  14  45.6 

10.68 

8  22  34.4 

19  52  37.54 

13.302 

21  10  13.1 

13.49 

9 

19  52  56.54 

13.304 

21     9  53.7 

13.65 

9  22  35.8 

19  57  59.92 

13.561 

21     4  13.4 

16.50 

10 

19  58  18.96 

13.561 

21     3  50.1 

16.66 

10  22  37.4 

20    3  28.24 

13.797 

20  57    0.8 

19Ji6i 

11 

20    3  47.26 

13.795 

20  56  33.7 

19.71 

1 1  22  39.0 

20    9    1.99 

14.013 

20  48  34.3 

22.65 

12 

20    9  20.94 

14.009 

20  48    3.6 

22.80 

12  22  40.7 

20  14  40.74 

14.213 

20  38  53.2 

25.78 

13 

20  14  59.55 

14.206 

20  38  19.0 

25.92 

13  22  42.5 

20  20  24.08 

14.396 

20  27  56.6 

28.94' 

14 

20  20  42.71 

14.388 

20  27  19.1 

29.07 

14  22  44.3 

20  26  11.65 

14.565 

20  15  44.0 

32.11 

15 

20  26  30.06 

14.555 

20  15    3.4 

32.24 

15  22  46.2 

20  32    3.11 

14.721 

20    2  14.9 

35.31, 

16 

20  32  21i24 

14.709 

20    1  31.3 

35.43 

16  22  48.2 

20  37  58.15 

14.865 

19  47  28.7 

38.54 

17 

20  38  15.96 

14.851 

19  46  42.4 

38.65 

17  22  50.2 

20  43  56.52 

14.997 

19  31  24.8 

41.78 

18 

20  44  13.98 

14.982 

19  30  36.1 

41.88 

18  22  52.3 

20  49  57.95 

15.120 

19  14     3.0 

45.03 

19 

20  50  15.03 

15.104 

19  13  12.1 

45.12 

19  22  54.4 

20  56    2.23 

15.2.35 

18  55  23.1 

48J29' 

20 

20  56  18.91 

15.218 

18  54  30.2 

48.37 

20  22  56.6 

21    2    9.19 

15.343 

18  35  24.8 

51.56 

21 

21     2  25.44 

15.325 

18  34  30.2 

51.63 

21  22  58.8 

21     8  18.66 

15.444 

18  14     7.9 

54.85; 

22 

21     8  34.45 

15.424 

18  13  11.8 

54.90 

22  23    1.1 

21  14  30.48 

15.539 

17  51  32.0 

58.14 

2:) 

21   14  45.78 

15.51b 

17  50  34.8 

58.18 

23  23    3.3 

21  20  44.52 

15.629 

17  27  37.2 

61.43 

24 

21  20  59.31 

15.607 

17  26  39.1 

61.46 

24  23    5.6 

21  27    0.66 

15.715 

17    2  23.7 

64.72 

25 

21  27  14.93 

15.693 

17     1  24.9 

64.74 

25  23    8.0 

21  33  18.84 

15.798 

16  35  51.1 

68.01 

26 

21  33  32.58 

15.775 

16  34  51.9 

68.02 

26  23  10.4 

21  39  38.98 

15.879 

16    7  59.2 

71.31 

27 

21  39  52.14 

15.8.55 

16    7    0.0 

71.30 

27  23  12.8 

21  46     1.02 

15.957 

lo  38  48.4 

74.60' 

28 

21  46  13.60 

15.932 

15  37  49.5 

74.58 

28  23  15.2 

21  52  24.92J 

16.034 

15    8  18.6 

TJMQ 

29 

21  52  36.90 

+16.009 

-15    7  20.3 

+77.86 

29  23  17.7 

21  58  50.64 

+16.112 

-14  36  29.8 

*81.17 

1 
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Date. 
1S78* 

FOB  WASHINGTON  MEAN  NOOK. 

FOR  MKKTT>TAN  TRANSIT. 

Apparent 

iQght 
AsoensioD. 

DlAfor 
Ihoor. 

Apparent 
Declination. 

mm  tor 

Ihonr. 

Mean  Time 
of  Transit. 

Apparent 

Rlgbt 
Ascension. 

IMfflfor 
lh.of 
Long. 

Apparent 
Declination. 

Diff.for! 

Ihonrof  j 

Long.   1 

h    m     s 

8 

-1.?    7  20.3 

// 

d 

h    m 

h    m     s 

s 

O         /        /' 

// 

Mar.  1 

21  52  36.90 

4-16.009 

+  77.86 

1 

23  17.7 

21  58  50.64 

+16.112 

-14  36  29.8 

+  81.17 

2 

21  59    2.01 

16.086 

14  35  32.4 

81.13 

2  23  20.2 

22    5  18.17 

16.188 

14    3  22.2 

84.46 

3 

22    5  28.92 

16.162 

14    2  26.0 

84.40 

3  23  22.7 

22  11  47.53 

16.264 

13  28  55.9 

87.72 

4 

22  11  57.65 

16.237 

13  28     1.3 

87.65 

4  23  25.3 

22  18  18.73 

16.340 

12  53  11.6 

90.97 

5 

22  18  28.20 

16.312 

12  52  18.8 

90.89 

5 

23  27.9 

22  24  51.81 

16.417 

12  16    9.1 

94.22 

6 

22  25    0.61 

16.389 

12  15  18.5 

94.12 

6  23  30.5 

22  31  26.79 

16.497 

11  37  48.9 

97.46 

7 

22  31  34.91 

16.469 

11  37    0.9 

97.34 

7  23  33.2 

22  38    3.70 

16.580 

10  58  11.3 

100.67 

8 

22  38  11.12 

16.551 

10  57  26.2 

100.54 

8  23  35.9 

22  44  42.64 

16.666 

10  17  16.9 

103.86 

9 

22  44  49.37 

16.636 

10  16  35.0 

103  72 

9  23  38.6 

22  51  23.67 

16.755 

9  35    6.2 

107.03 

10 

22  51  29.66 

16.724 

9  34  27.9 

106.87 

10  23  41.4 

22  58    6.86 

16.846 

8  51  39.9 

110.15 

11 

22  58  12.11 

16.815 

8  51     5.6 

109.98 

11 

23  44.2 

23    4  52.29 

16.941 

8    6  59.0 

113.24 

12 

23    4  56.78 

16.909 

8    6  29.0 

113.06 

12  23  47.0 

23  11  40.04 

17.039 

7  21    4.5 

116.28 

13 

23  11  43.75 

17.006 

7  20  39.2 

116.08 

13  23  49.9 

23  18  30.18 

17.141 

6  33  57.7 

119.27 

14 

23  18  33.10 

17107 

6  33  37.5 

119.05 

14  23  52.8 

23  25  22.82 

17.245 

5  45  40.3 

122.17 

15 

23  25  24.90 

17.210 

5  45  25.5 

121.94 

15  23  55.7 

23  32  17.97 

17.352 

4  56  14.0 

125.00 

16 

23  32  19.21 

17.316 

4  56    5.1 

124.75 

16  23  58.7 

23  39  15.71 

17.460 

4    5  41.2 

127.72 

17 

23  39  16.08 

17.4i3 

4    5  38.5 

127.45 

^ 

18 

23  46  15.54 

17.532 

3  14    8.4 

130.03 

18 

0     1.8 

23  46  16.06 

17.570 

3  14    4.6 

130.31 

19 

23  53  17.60 

17.639 

2  21  38.1 

132.47 

19 

0    4.9 

23  53  19.03 

17.678 

2  21  27.4 

132.77 

20 

0    0  22.21 

17.744 

1  28  11.4 

134.72 

20 

0    8.0 

0    0  24.58 

17.784 

1  27  53.4 

135.03 

21 

0    7  29.28 

17.844 

-  0  33  52.9 

136.78 

21 

0  11.1 

0    7  32.61 

17.884 

-  0  33  27.4 

137.10 

22 

0  14  38.69 

17.938 

+  0  21  12.3 

138.61 

22 

0  14.3 

0  14  43.00 

17.979 

+  0  21  45.6 

138.94 

23 

0  21  50.26 

18.023 

1  16  58.2 

140.16 

23 

0  17.6 

0  21  55.57 

18.065 

1  17  39.5 

140.49 

24 

0  29    3.71 

18.095 

2  13  17.5 

141.40 

24 

0  20.9 

0  29  10.03 

18.137 

2  14    6.9 

141.74 

25 

0  36  18.68 

18.149 

3  10    2.6 

142.29 

25 

0  24.2 

0  36  26.02 

18.191 

3  11     0.2 

142.63 

26 

0  43  34.69 

18.182 

4    7    4.1 

142.77 

26 

0  27.5 

0  43  43.05 

18.224 

4    8    9.8 

143.10 

27 

0  50  51.18 

18.189 

5    4  11.9 

142.81 

27 

0  30.8 

0  51     0.56 

18.231 

5    5  25.5 

143.13 

28 

0  58    7.50 

18.166 

6    1  15.3 

142.38 

28 

0  34.1 

0  58  17.88 

18.207 

6    2  36.6 

142.69 

29 

1     5  22.85 

18.107 

6  58    2.1 

141.43 

29 

0  37.4 

1     5  34.20 

18.146 

6  59  30.7 

141.72 

30 

1   12  36.32 

18.008 

7  54  19.5 

139.93 

30 

0  40.7 

1  12  48.59 

18.045 

7  55  54.9 

140.20 

31 

1  19  46.88 

17.864 

8  49  54.2 

137.86 

31 

0  43.9 

1  20    0.02 

17.898 

8  51  35.6 

138.09 

Apr.  1 

1  26  53.42 

17.672 

9  44  32.3 

135.22 

1 

0  47.1 

1  27    7.35 

17.703 

9  46  18.9 

135.42 

^     2 

1  33  54.74 

17.429 

10  38    0.1 

i:t2.00 

2 

0  50.1 

1  34     9.37 

17.456 

10  39  50.8 

132.15 

3 

1  40  49.59 

17.132 

11  30    3.9 

128.22 

3 

0  53.1 

1  41     4.82 

17.154 

11  31  57.7 

128.33 

4 

I  47  36.64 

16.780 

12  20  30.6 

123.91 

4 

0  56.0 

1  47  52.35 

16.797 

12  22  26.4 

123.97 

5 

1  54  14.57 

16.372 

13    9    7.6 

119.10 

5 

0  58.7 

1  54  30.63 

16.384 

13  11     4.3 

119.11 

6 

2    0  42.07 

15.911 

13  55  43.6 

113.83 

<r 

1     1.2 

2    0  58  34 

15.917 

13  57  40.0 

113.79 

7 

2    6  57  86 

15.396 

14  40    8.4 

108.17 

7 

1     3.5 

2    7  14.20 

15.396 

14  42    3.2 

108.08 

8 

2  13    0.67 

14.830 

15  22  13.0 

102.15 

8 

1    5.6 

2  13  16.93 

14.823 

15  24    4.9 

102.01 

9 

2  18  49.32 

14.216 

16    I  49.5 

95.85 

9 

1     7.5 

2  19    5.33 

14.203 

16    3  37.3 

95.67 

10 

2  24  22.66 

13.556 

16  38  51.9 

89.31 

10 

1     9.2 

2  24  38.29 

13.537 

16  40  34.8 

89.09 

11 

2  29  39.67 

12.a54 

17  13  14.7 

82.57 

11 

1  10.6 

2  29  54.79 

12.829 

17  14  51.7 

82.31 

12 

2  34  39.35 

12.113 

17  44  54.0 

75.68 

12 

1  11.6 

2  34  53.81 

12.083 

17  46  24.2 

75.38 

13 

2  39  20.83 

11.338 

18  13  46.7 

68.69 

13 

1  12.4 

2  39  34.49 

1 1 .302 

18  15    9.3 

68.36 

14 

2  43  43.28 

10.528 

18  39  50.4 

61.61 

•14 

1  12.8 

2  43  56.03 

10.488 

18  41    5.0 

61.26 

15 

2  47  45.92 

9.688 

19    3    3.4 

54.47 

15 

1  12.9 

2  47  57.67 

9.645 

19    4    9.3 

54.10 

16 

2  51  28.1 1 

8.823 

19  23  24.5 

47.28 

16 

1   12.6 

2  51  38.77 

8.777 

19  24  21.5 

46.90 

17 

2  54  49.25 

7.935 

19  40  52.9 

40.08 

17 

1   12.0 

2  54  58.75 

7.887 

19  41  40.8 

39.70 

18 

2  57  48.84 

7.028 

19  55  28.3 

32.87 

18 

1  11.1 

2  57  57.14 

6.977 

19  56    7.0 

32.49 

19 

3    0  26.45 

6.105 

20    7  10.4 

25.64 

19 

1     9.7 

3    0  33.52 

6.054 

20    7  40.0 

25.26 

20 

3    2  41.79 

5.172 

20  15  59.3 

18.43 

20 

1     8.0 

3    2  47.63 

5.121 

20  16  20.0 

.  18.06 

21 

3    4  34.65 

4.233 

20  21  55.3 

11.24 

21 

I     5.9 

3    4  39.28 

4.183 

20  22    7.5 

10.89 

22 

3    6    4.95 

3  293 

20  24  58.9 

+    4.07 

22 

1     3.5 

3    6    6.41 

3.246 

20  25    3.1 

+    3.75 

23 

3    7  12.77 

2.360 

20  25  11.0 

-    3.05 

23 

1     0.7 

3    7  15.15 

2.316 

20  25    7.8 

-    3.34 

24 

3    7  58.37 

1.443 

20  22  33.4 

10.08 

24 

0  57.5 

3    7  59.74 

1.403 

20  22  23.6 

10.33 

25 

3    fi  22.19 

+  0.546 

20  17    8.3 

16.99 

25 

0  53.9 

3    8  22.67 

+  0.512 

20  16  52.9 

17.20 

26 

3    8  24.84 

-  0.319 

20    8  59.0 

23.76 

26 

0  50.0 

3    8  24.56 

-  0.347 

20    8  39.1 

23.92 

27 

3    8    7.19 

1.145 

19  58    9.5 

30.32 

27 

0  45.8 

3    8    6.31 

1.166 

19  57  46.4 

30.43 

28 

3    7  30.30 

1.919 

19  44  45.7 

36.61 

28 

0  41.3 

3    7  28.98 

1 .934 

19  44  20.5 

36.67 

29 

3    6  35.54 

2.634 

19  28  54.9 

42.56 

29 

0  36.5 

3    6  33.94 

2.642 

19  28  2J).0 

42.56  . 

30 

3    5  24.43 

3.279 

18  10  46.2 

48.09 

30 

0  31.3 

3    5  22.72 

3.280 

19  10  21.1 

48.03 

31 

3    3  58.76 

-  3.846 

+18  50  30.4 

-  53.13 

31 

0  25.9 

3    3  57.10 

-  3.839 

+18  50    7.4 

-  53.01 

— 

—                   
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MERCURY,  18T8. 


Date. 
1878. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

1 

Apparont 

Right 
Ascension. 

Diiffor 
Ihonr. 

Apparent 
Declination. 

Dlff.for 
llioor. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Ascension. 

Dittfor 
1  h.of 
Long. 

Apparent 
Declination. 

Die  for 

1 honrof 

Long. 

• 

b    m     8 

8 

O         /        /' 

II 

d     h    m 

h    m     s 

s 

O        1         II 

g$ 

May  1 

3    3  58.76 

-  3.846i+18  50  30.4 

-53.13 

1     0  25.9 

3    3  57.10 

-  3.839 

+18  50    7.4 

-53.01 

2 

3    2  20.53 

4.324 

18  28  20.5 

57.58 

2    0  20.3 

3    2  19.06 

4.313 

18  28     1.0 

!    57.41 

3 

3    0  31.94 

4.710 

18    4  31.6 

61.37 

3    0  14.6 

3    0  30.79 

4.695 

18    4  16.6 

61.16 

4 

2  58  35.22 

4.999 

17  39  20.6 

64.42 

4     0    8.8 

2  58  34.49 

4.980 

17  39  11.2 

;    64.17 

5 

2  56  32.81 

5.184 

17  13    5.6 

66.68 

5    0    2.8 

2  56  32.57 

5.163 

17  13    2.5 

:    6641 

5  23  56.8 

2  54  27.48 

5.244 

16  46  10.3 

67.79 

6 

2  54  27.20 

5.266 

16  46    6.7 

68.08 

6  23  50.8 

2  52  21.65 

5.227 

16  18  55.1 

68..'12 

7 

2  52  20.84 

5.248 

16  18  44.5 

68.61 

7  23  44.8 

2  50  17.41 

5.112 

15  51  37.4 

68.00 

8 

2  50  16.10 

5.131 

15  51  20.1 

68.27 

8  23  38.9 

2  48  17.03 

4.905 

15  24  38.1 

66.81 

9 

2  48  15.29 

4.921 

15  24  14.4 

67.06 

9  23  33.0 

2  46  22.65 

4.613 

14  58  17.0 

64  81 

10 

2  46  20.57 

4.625 

14  57  47.7 

65.02 

10  23  27.3 

2  44  36.24 

4.243 

14  32  53.5 

62.03 

11 

2  44  33.92 

4.250 

14  38  19.6 

62.20 

11  23  21.8 

2  42  59.52 

3.806 

14    8  45.2 

58.56 

12 

2  42  57.09 

3.808 

14     8    7.8 

58.68 

12  23  16.4 

2  41  34.04 

3.309 

13  46    7.7 

54.48! 

13 

2  41  31.63 

3.305 

13  45  28.1 

54.54 

13  23  11.3 

2  40  21.10 

2.762 

13  25  15.0 

49o5 

14 

2  40  18.85 

2.752 

13  24  34.4 

49.86 

14  23    6.4 

2  39  21.78 

2.175 

13    6  18.6 

44.79 

15 

2  39  19.84 

2.159 

13    5  38.5 

44.74 

15  23     1.7 

2  38  36.98 

1.554 

12  49  28.3 

39.37 

16 

2  38  35.48 

1.533 

12  48  50.0 

39.27 

16  22  57.2 

2  38    7.36 

0.911 

12  34  51.1 

33.69 

17 

2  38    6.42 

0.885 

12  34  15.9 

33.54 

17  22  53.1 

2  37  53.40 

-  0.251 

12  22  32.5 

27.83 

18 

2  37  53.13 

-  0.220 

12  22     1.6 

27.63 

18  22  49.2 

2  37  55.40 

+  0.419 

12  12  36.0 

2lJ:J7 

19 

2  37  55.92 

+  0.454 

12  12  10.3 

21.63 

10  22  45.6 

2  38  13.57 

1.095 

12    5    3.0 

15.89 

20 

.2  38  14.96 

1.133 

12    4  43.4 

15.62 

20  22  42.2 

2  38  47.96 

1.771 

11  59  53.5 

9.91 

21 

2  38  50.29 

1.811 

11  59  40.8 

9.61 

21  22  39.1 

2  39  38.53 

2.443 

11  57    6.6 

-4.01 

22 

2  39  41.86 

2.485 

11  57     1.4 

-  3.69 

22  22  36.3 

2  40  45.14 

3.108 

11  56  40.0 

+  1.7d 

23 

2  40  49.51 

3.152 

1 1  56  42.8 

+  2.12 

23  22  33.7 

2  42    7.61 

3.765 

11  58  30.7 

7.42 

24 

2  42  13.06 

3.810 

11  58  41.7 

7.76 

24  22  31.4 

2  43  45.74 

4.412 

12    2  34.6 

12iJ7 

25 

2  43  52.29 

4.458 

12    2  53.9 

13.22 

25  22  29.4 

2  45  39.27 

5.048 

12    8  47.0 

18.13 

26 

2  45  46.93 

5.094 

12    9  14.7 

18.48 

26  22  27.6 

2  47  47.94 

5.673 

12  17    3.2 

23.18 

27 

2  47  56.72 

5.719 

12  17  39.2 

23.52 

27  22  26.1 

2  50  11.47 

6.287 

12  27  17.6 

28.00 

28 

2  50  21.36 

6.333 

12  28     1.8 

28.33 

28  22  24.7 

2  52  49.62 

6.890 

12  39  25.0 

32.58 

29 

2  53    0.60 

6.935 

12  40  17.0 

32.90 

29  22  23.7 

2  55  42.12 

7.483 

12  53  19.3 

36.92 

30 

2  55  54.17 

7.527 

12  54  18.8 

37.22 

30  22  22.8 

2  58  48.73 

8.067 

13    8  54.7 

40.99 

31 

2  59    1.83 

8.110 

13  10    1.3 

41.28 

31  22  22.2 

3    2    9.26 

8.643 

13  26    5.2 

44.83 

June  1 

3    2  23.38 

8.685 

13  27  18.5 

45.10 

1  22  21.9 

3    5  43.55 

9.213 

13  44  44.9 

48.43 

2 

3    5  58.65 

9.253 

13  46    4.3 

48.67 

2  22  21.7 

3    9  31.44 

9.778 

14    4  47.6 

51.75 

3 

3    9  47.49 

9.816 

14    6  12.5 

51.97 

3  22  21.8 

3  13  32.83 

10.338 

14  26    7.1 

54.83 

4 

3  13  49.78 

10.375 

14  27  36.9 

55.02 

4  22  22.1 

3  17  47.63 

10.895 

14  48  37.4 

57.65 

5 

3  18    5.44 

10.930 

14  50  11.5 

57.81 

5  22  22.6 

3  22  15.83 

11.453 

15  12  12.0 

60.21 

6 

3  22  34.44 

11.485 

15  13  49.8 

60.34 

6  22  23.4 

3  26  57.42 

12.012 

15  36  45.0 

62.50 

7 

3  27  16.78 

13.042 

15  38  25.7 

62.60 

7  22  24.4 

3  31  52.42 

12.573 

xi6   2   or 

64.52 

8 

3  32  12.48 

12.601 

16    3  52.5 

64.59 

8  22  25.6 

3  37    0.92 

13.136 

16  28  19.4 

66.25 

9 

3  37  21 .61 

13.161 

16  30    3.7 

66.29 

9  22  27.0 

3  42  23.00 

13.703 

16  55    7.4 

67.70 , 

10 

3  42  44.25 

13.725 

16  56  52.3 

67.71 

10  22  28.6 

3  47  68.78 

14.278 

17  22  26.4 

68.85' 

11 

3  48  20.53 

14.297 

17  24  11.3 

68.83 

11  22  30.5 

3  53  48.40 

14.859 

17  50    9.6 

6970 

12 

3  54  10.56 

14.874 

17  51  53.5 

69.64 

12  22  32.6 

3  59  52.00 

15.444 

18  18    9.0 

7ojao 

13 

4    0  14.48 

15.455 

18  19  51.1 

70.11 

13  22  35.0 

4    6    9.74 

16.034 

18  46  16.4 

70.36, 

14 

4    6  32.45 

16.041 

18  47  55.9 

70.24 

14  22  37.6 

4  12  41.78 

16.632 

19  14  23.3 

70.15 

15 

4  13    4.61 

16.637 

19  15  59.5 

70.00 

15  22  40.4 

4  19  28.20 

17.237 

19  42  20.7 

69.57 

16 

4  19  51.05 

17.235 

19  43  52.8 

69.38 

16  22  43.4 

4  26  29.14 

17.844 

20    9  59.1 

68.56 

17 

4  26  51.89 

17.836 

20  11  26.3 

68.34 

17  22  46.7 

4  33  44.67 

18.449 

20  37    8.3 

67.12 

18 

4  34     7.16 

18.436 

20  38  29.9 

66.88 

18  22  50.3 

4  41   14.73 

19.054 

21     3  37.6 

65J34 

19 

4  41  36.83 

19.034 

21     4  53.1 

64.97 

19  22  54.1 

4  48  59.21 

19.653 

21  29  15.8 

62.87 

20 

4  49  20.76 

19.626 

21  30  24.6 

62  58 

20  22  58.1 

4  56  57.95 

20.240 

21  53  51.4 

60.00' 

21 

4  57  18.78 

20.206 

21  54  53.0 

59.70 

21  23    2.3 

5    5  10.56 

20.808 

22  17  12.3 

56.63 

22 

5    5  30.50 

20.769 

22  18    6.4 

56.32 

22  23    6  8 

5  13  36.53 

21 .352 

22  39    5.8 

52.75 

23 

5  13  55.40 

21.307 

22  39  52.4 

52.43 

23  23  11.5 

5  22  15.24 

21.866 

22  59  20.1 

48.35 

24 

5  22  32.85 

21.812 

22  59  59.0 

48.04 

24  23  16.4 

5  31     5.81 

22.340 

23  17  42.8 

43.45 

25 

5  31  21.98 

22.277 

23  18  14.2 

43.15 

25  23  21.5 

5  40    7.20 

22.769 

23  34    2.0 

38.06 

26 

5  40  21.77 

22.698 

23  34  26.3 

37.78 

26  23  26.7 

5  49  18.24 

23.142 

23  48    6.8 

32.24, 

27 

5  49  31.03 

23.065 

23  48  24.5 

31.99 

27  23  32.1 

5  58  37.51 

23.453 

23  59  46.9 

26.03, 

28 

5  58  48.39 

23.37 1 

23  59  58.9 

25.81 

28  23  37.5 

6    8    3.46 

23.698 

24    8  53.8 

1950 

29 

6    8  12.30 

23.61 1 

24     9     1 .0 

19.32 

29  2.3  43.1 

6  17  34-47 

23.873 

24  15  20.6 

12.70 

30 

6  17  41.17 

23.782 

24   15  24.1 

12.57 

30  23  48.7 

6  27     8.77 

23.974 

24  19     1.8 

+  5.72 

31 

6  27  13.26 

+23.881 

+24  19     2.9 

+  5.64 

31  23  54.3 

6  36  44.62 

+24.001 

+24  19  54.2 

-  1.36, 
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Date. 
1878. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

ApDarent 

Right 
Aacenaion. 

Di£for 
Ihoor. 

Apparent 
DecUnatioQ. 

Diff.for 
Ihonr. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Aacenaion. 

Difffor 
lh.of 
Long. 

Apparent 
Declination. 

Diff.for 

1  hoar of 

Long. 

h    m     8 

8 

+24°  1^    2.9 

+  0^64 

d     b    m 

h   m     a 

a 

O         /        // 

// 

July  ] 

6  27  13.26 

+23.881 

1  23  54.3 

6  36  44.62 

+24.001 

+24  19  54.2 

-  1.36 

2 

6  36  46.87 

23.908 

24  19  54.1 

-  1.38 

2  23  59.9 

6  46  20.28 

23.957 

24  17  56.6 

8.44 

3 

6  46  20.28 

23  864 

24  17  56.6 

8.41 

4 

6  55  51.81 

23.753 

24  13  10.8 

15.39 

4    0    5.5 

6  55  54.03 

23.844 

24  13    9.4 

15.47 

5 

7    5  19.92 

23..579 

24    5  39.0 

22i23 

5    0  11.1 

7    5  24.30 

23.667 

24    5  34.9 

22.36 

6 

7  14  43.15 

23.348 

23  55  25.4 

28.87 

6    0  16.6 

7  14  49.61 

23.433 

23  55  17.4 

29.05 

7 

7  24    0.23 

23.067 

23  42  35.4 

35.26 

7    0  22.0 

7  24    8.67 

23.147 

23  42  22.6 

35.48 

8 

7  33  10.01 

22.741 

23  27  15.3 

41.37 

8    0  27.2 

7  33  20.32 

22.816 

23  26  56.5 

41.63 

9 

7  42  11.52 

22.379 

23    9  32.3 

47.16 

9    0  32.3 

7  42  23.57 

22.449 

23    9    6.9 

47.45 

10 

7  51     3.9J) 

21.988 

22  49  34.6 

52.59 

10    0  37.2 

7  51  17.64 

22.052 

22  49    2.0 

52.90 

11 

7  59  46.78 

21.574 

22  27  30.6 

57.68 

11    0  42.0 

8    0    1.89 

21.632 

22  26  50.2 

58.01 

12 

8    8  19.38 

21.141 

22    3  28.6 

62.42 

12    0  46.7 

8    8  35.81 

21.193 

22    2  40.1 

62.76 

13 

8  16  41.46 

20.6% 

21  37  37.5 

66.78 

13    0  51.1 

8  16  59.07 

20.742 

21  36  40.7 

67.13 

14 

8  24  52.76 

20.243 

21  10    5.7 

70.80 

14    0  55.3 

8  25  11.39 

20.284 

21     9    0.4 

71.15 

15 

8  32  53.12 

19.787 

20  41     1.6 

74.48 

15    0  59.4 

8  33  12.69 

19.823 

20  39  47.8 

74.83 

16 

8  40  42.50 

19.328 

20  10  33.2 

77.83 

16    1     3.3 

8  41     2.88 

19.359 

20    9  11.1 

78.17 

17 

8  48  20.92 

18.872 

19  38  48.4 

80.85 

17    1     7.0 

8  48  41.98 

18.898 

19  37  18.1 

81.11f 

18 

8  55  48.42 

18.420 

19    5  54.6 

83.58 

18    1  10.5 

8  56  10.05 

18.442 

19    4  16.3 

83.91 

19 

9    3    5.14 

17.974 

18  31  59.0 

86.02 

19     1  13.8 

9    3  27.24 

17.992 

18  30  13.1 

86.33 

20 

9  10  11.21 

17.533 

17  57    8.1 

88.18 

20    1  17.0 

9  10  33.69 

17.547 

17  55  14.9 

88.48 

21 

9  17    6.78 

17.101 

17  21  28.4 

90.09 

21     1  20.0 

9  17  29.55 

17.112 

17  19  28.4 

90.37 

22 

9  23  52.10 

16.676 

16  45    5.9 

91.75 

22    1  22.8 

9  24  15.09 

16.684 

16  42  59.4 

92.01 

23 

9  30  27.29 

16.258 

16    8    6.4 

93.18 

23    1  25.4 

9  30  50.42 

16.263 

16    5  53.8 

93.42 

24 

9  36  52.56 

15.849 

15  30  35.3 

94.38 

24     1  27.9 

9  37  15.75 

15.851 

15  28  17.1 

94.60 

25 

9  43    8.11 

15.448 

14  52  37.8 

95.38 

25    1  30.2 

9  43  31 .30 

15.447 

14  50  14.5 

95.58 

26 

9  49  14.14 

15.055 

14  14  18.7 

96.18 

26    1  32.3 

9  49  37.27 

15.052 

14  11  50.7 

96.36 

27 

9  55  10.81 

14.666 

13  35  42.8 

96.78 

27    1  34.3 

9  55  33.83 

14.663 

13  33  10.6 

96.94 

28 

10    0  58.27 

14.288 

12  56  54  5 

97.21 

28    1  36.2 

10    1  21.14 

14.281 

12  54  18.7 

97.35 

29 

10    6  36.68 

13.914 

12  17  58.1 

97.46 

29    1  37.9 

10    6  59.35 

13.904 

12  15  19.2 

97.58 

30 

10  12    6.17 

13.545 

11  38  57.8 

97.54 

30    1  39.4 

10  12  28.58 

13.5'33 

11  36  16.3 

97.64 

31 

10  17  26.84 

13.179 

10  59  57.7 

97.45 

31     1  40.8 

10  17  48.95 

13.166 

10  57  14.0 

97.53 

Aug.  1 

10  22  38.78 

12.817 

10  21     1.6 

97.20 

;  1     1  42.1 

10  23    0.55 

12.802 

10  18  16.3 

97.25 

2 

10  27  42.05 

12.456 

9  42  13.5 

96.79 

2    1  43  2 

10  28    3.43 

13.439 

9  39  27.2 

96.82 

3 

10  32  36.67 

12.096 

9    3  37.2 

96.22 

3    1  44.1 

10  32  57.63 

12.078 

9    0  50.4 

96.2:5 

4 

10  37  22.66 

11?736 

8  25  16.6 

95-48 

4     1  44.9 

10  37  43.15 

11.716 

8  22  29.8 

95.47 

5 

10  41  59.98 

11.374 

7  47  15.4 

94.59 

5    1  45.6 

10  42  19.96 

11.352 

7  44  29.0 

94.56 

6 

10  46  28.60 

11.010 

7    9  37.6 

93.53 

6    1  46.1 

10  46  48.04 

10.989 

7    6  52.2 

93.48 

7 

10  50  48.42 

10.642 

6  32  27.1 

92.32 

7    1  46.5 

10  51    7.28 

10.617 

6  29  43.3 

92.24 

8 

10  54  59.34 

10.267 

5  55  47.7 

90.94 

8    1  46.7 

10  55  17.58 

10.240 

5  53    6.0 

90.84 

9 

10  59     1.18 

9.885 

5  19  43.6 

89.37 

9    1  46.8 

10  59  18.75 

9.857 

5  17    4.6 

89.25 

10 

1 1    2  53.76 

9.495 

4  44  19.1 

87.63 

10    1  46.7 

11    3  10.62 

9.465 

4  41  43.3 

87.49 

11 

11    6  36.85 

9.094 

4    9  38.7 

85.71 

11     1  46.5 

1 1    6  52.96 

9.062 

4    7    6.7 

85.54 

12 

11  10  10.17 

8.681 

3  35  46.8 

83.58 

12    1  46.1 

11  10  25.49 

8.647 

3  33  19.1 

83.39 

13 

11  13  33.40 

8.253 

3    2  48.5 

81.24 

13    1  45.5 

11   13  47.89 

8.217 

3    0  25.7 

81.02 

14 

11  16  46.17 

7.809 

2  30  49.1 

78.67 

14     1  44.8 

11  16  59.78 

7.771 

2  28  31.8 

78.43 

15 

11  19  48.07 

7.346 

1  59  54.0 

75.87 

15     1  43.9 

11  20    0.76 

7.307 

1  57  42.7 

75.60 

16 

11  22  38.&3 

6.863 

1  30    9.2 

72.82 

16    1  42.7 

1 1  22  50.35 

6.822 

1  28    4.7 

72.53 

17 

11  25  17.33 

6.358 

1     1  40.9 

69.50 

17     1  41.4 

11  25  28.05 

6.315 

0  59  43  6 

69.19 

18 

11  27  43.61 

5.828 

0  34  35.8 

65.88 

18     1  39.9 

11  27  53.28 

5.784 

0  32  46.3 

65.54 

19 

11  29  56.86 

5.271 

+  1)    9    1.4 

61.94 

19     1  :i8.2 

11  30    5.45 

5.225 

+  07  20.3 

61.58 

20 

11  31  56.40 

4.685 

-  0  14  54.5 

57.66 

20    1  36.2 

11  32    3.87 

4.638 

-  0  16  26.6 

57.28 

21 

11  33  41.50 

4.068 

0  37    3.5 

53.02 

21     1  33.9 

11  33  47.83 

4.018 

0  38  26.2 

52.62 

22 

11  35  11.41 

3.419 

0  57  16.6 

48.00 

22     1  31.5 

11  35  16.59 

3.371 

0  58  29.5 

47.59 

23 

1 1  36  25.33 

2.736 

1  15  24.1 

42.56 

23     1  28.8 

11  36  29.35 

2.688 

1  16  26.9 

42.13 

24 

11  37  32.45 

2.018 

1  31  15.8 

36.68 

24     1  25.8 

11  37  25.31 

1.970 

1  32    8.1 

36.24 

25 

11  38    1.04 

1.266 

1  44  40.9 

30.34 

25     1  22.5 

11  38    3.65 

1J219 

1  45  22.4 

29.89 

26 

1 1  38  22.99 

+  0.482 

1  55  28.1 

23.52 

26    1   18.9 

11  38  23.59 

+  0.437 

1  55  58.8 

23.07 

27 

11  38  24.85 

-  0.332 

2    3  25.9 

16.22 

27     1  15.0 

11  38  24.401-  0.374 

2    3  46.0 

15.79 

28 

11  38    6.84 

1.173 

2    8  22.6 

8.43 

28     1  10.8 

11  38    5.44 

1.211 

2    8  32.4 

-  8.01 

21> 

11  37  28.41 
11  36  'A\H 

2.033 

2  10    7.0 

-  0.19. 

29     1     6.2 

11  37  2615 

2.066 

2  10    7.0 

+  0.20 

'         30 

2.904 

2    8  28.1 

+  8.50 

30     1     1 .3 

11  36  26.20 

2.931 

2    8  19.3 

8.85 

I         31 

11  35    9.01 

-  3.776 

-23  16.2 

+17.55 

31     0'56.0 

11  35    5.47-  3.705 

-  2    2  59.6 

+17.84  1 
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Date. 
1878. 

FOR  WABUINGTON  MEAN  KOON. 

FOR  MKRIDTAN  TRANSIT. 

Apf>arent 

Kight 
Aaoenaioik 

Dili:  for 
1  boar. 

Apparent 
Declination. 

Diff-for 
Ihoor. 

Mean  Time 
of  Transit. 

Apparent 

KiflTbt 
AscenBion. 

I>iff.for 
lh.of 
Long. 

Apparent 
Declination. 

Difr.for! 

1  lionrof 

Long. 

h    m     8 

8 

O          1          O 

// 

d      h    m 

h    m     8 

8 

Oil' 

H 

Sept.  1 

11  33  28.05 

-  4.633 

-  1  54  23.5 

+  26.88 

1     0  50.4 

11  33  24.15 

-  4.644 

-  1  54    0.8 

+  27.10 

2 

11  31  26.87 

5.459 

1  41  44.7 

36.37 

2    0  44.5 

11  31  22.82 

5.461 

1  41  17.7 

36.51 

3 

11  29    ^.44 

6.233 

1  25  17.8 

45.86 

3    0  38.2 

11  29    2.47 

6.225 

1  24  48.5 

45  91 

4 

1 1  26  28.28 

6.933 

1     5    5.2 

55.15 

4    0  31.6 

1 1  26  24.62 

6.915 

1     4  36.0 

55  09 

5 

11  23  34.45 

7.535 

0  41   14.0 

64.02 

5    0  24.8 

11  23  31.34 

7.508 

0  40  47.6 

63.86 

6 

11  20  27.60 

8.013 

-  0  13  57.7 

72.20 

6    0  17.8 

11  20  25.23 

7.979 

-  0  13  36.4 

1\M  1 

7 

11  17  11.00 

8.344 

+  0  16  23.9 

79.43 

7    0  10.6 

11  17    9.53 

8.304 

+  0  16  37.9 

79.08: 

8 

11  13  48.46 

8.504 

0  49  25.1 

85.44 

8    0    3.3 

11  13  47.99 

8.462 

0  49  29.8 

85.02 

8  23  56.0 

11  10  24.86 

8.433 

1  24  27.2 

89.51 

9 

11  10  24.29 

8.475 

1  24  33.2 

89.97 

9  23  48.7 

11     7    4.r3 

8.210 

2    0  53.1 

92.35 

10 

11     7    3.18 

8.248 

2     1  10.5 

92.83 

10  23  41.6 

1 1     3  52.39 

7.785 

2  38    5.9 

93.42 

n 

11    3  49.99 

7.816 

2  38  34.7 

93.88 

11  23  34.7 

11    0  52.66 

7.160 

3  15  22.1 

92.61 

12 

11     0  49.63 

7.180 

3  16    1.4 

93.01 

12  23  28.1 

10  58  10.28 

6.341 

3  51  56.1 

89.92 

13 

10  58    6.90 

6349 

3  52  44.2 

90.24 

13  23  21.8 

10  55  49.68 

5.350 

4  27    4.1 

85.46 

14 

10  55  46.27 

5.343 

4  27  58.7 

a>.67 

14  23  15.9 

10  53  54.74 

4.205 

5    0    4.5 

79.32 

15 

10  53  51.66 

4.184 

5    1     2.9 

79.41 

15  23  10.4 

10  52  28.85 

2.934 

5  30  19.2 

71.67 

>        16 

10  52  26.44 

2.899 

5  31  18.3 

71.64 

16  23    5.8 

10  51  34.64 

1.569 

5  57  15.0 

62.78  , 

17 

10  51  33.24 

1 .521 

5  58  11.8 

62.62 

17  23    1.5 

10  51  14.07 

-  0.137 

6  20  24.5 

52.86  1 

18 

10  51  13.96 

-  0.078 

6  21   16.0 

52.58 

18  22  57.8 

10  51  28.32 

+  1.32t) 

6  39  25.9 

42.14 

19 

10  51  29.74 

^.  1.396 

6  40    9.4 

41.76 

19  22  54.7 

10  52  17.89 

2.800 

6  54    3.1 

30.88 

20 

10  52  20.99 

2.872 

6  54  36.4 

30.42 

20  22  52.2 

10  53  42.54 

4.249 

7    4     5.7 

19.29 

21 

10  53  47.40 

4.323 

7    4  27.1 

18.77 

21  22  50.2 

10  55  41.47 

5.652 

7    9  28.3 

+    7.60, 

22 

10  55  48.09 

5.725 

7    9  36.8 

+    7.04 

22  22  48.8 

10  58  13.28 

6.988 

7  10  10.9 

-    4.031 

23 

10  58  21.63 

7.057 

7  10    5.7 

-    4.60 

23  22  47.9 

11    1  16.19 

8.240 

7    6  17.0 

15.411 

24 

11     1  26.13 

8.303 

7    5  58.1 

15.97 

24  22  47.5 

11    4  48.03 

9.397 

6  57  54.5 

26.39 

25 

11    4  59.42 

9.453 

6  57  22.3 

26.93 

25  22  47.5 

11     8  46.39 

10.449 

6  45  14.4 

36.86 

26 

11    6  59.04 

10.497 

6  44  29.6 

37.36 

26  22  47.9 

11  13    8.71 

11.392 

6  28  30.3 

46.71 

27 

11  13  22.41 

11.431 

6  27  34.0 

47.16 

27  22  48.7 

11  17  52.33 

12.225 

6    7  57.8 

55.87 

28 

11  18    6.86 

12.255 

6    6  51.3 

56.27 

28  22  49.8 

11  22  54.63 

12.949 

5  43  54.3 

64.30 

29 

11  23    9.78 

12.971 

5  42  38.9 

64.63 

29  22  51.1 

11  28  13.05 

13.569 

5  16  37.9 

71.94 

30 

11  28  28.62 

13.582 

5  15  15.2 

72.21 

30  22  52.7 

11  33  45.17 

14.093 

4  46  27.3 

78.81 

Oct.    1 

11  34    0.96 

14.098 

4  44  58.9 

79.02 

1  22  54.5 

1 1  39  28.77 

14.526 

4  13  41.4 

84.89 

2 

11  39  44.61 

14.525 

4  12    8.7 

85.04 

2  22  56.5 

11  45  21.78 

14.878 

3  38  38.4 

90.23 

3 

11  45  37.52 

14.871 

3  37    2.9 

90.32 

3  22  58.5 

11  51  22.34 

15.160 

3     1  36.2 

94.841 

4 

11  51  37.85 

15.148 

2  59  59.1 

94.88 

4  23    0.7 

11  57  28.89 

15.378 

2  22  51.5 

J>8.77 

5 

11  57  44.08 

15.362 

2  21  14.0 

98.77 

5  23    2.9 

12    3  30.02 

15.542 

1  42  40J2 

102.07 

6 

12    3  54  79 

15.523 

1  41     3.2 

102.03 

6  23    5.2 

12    9  54.56 

15.662 

1     1  16.6 

104.60 

7 

12  10    8.84 

15.640 

0  59  41. U 

104.72 

7  23    7.6 

12  16  11.49 

15.743 

+  0  18  54.0 

106.99 

8 

12  16  25.23 

15.720 

+  0  17  20.6 

106.89 

8  23    9.9 

12  22  30.01 

15.795 

-  0  24  15.4 

108  70 

9 

12  22  43.17 

15.770 

-  0  25  460 

108.58 

9  23  12.3 

12  28  49.44 

15.820 

1     8    0.8 

109.99 

.       10 

12  29    2.00 

15.795 

1    9  28.1 

109.85 

10  23  14.7 

12  35    9.25 

15.827 

1  52  12.4 

110.90 

IJ 

12  35  21.19 

15.801 

1  53  36.0 

110.74 

11  23  17.0 

12  41  29.04 

15.819 

2  36  41.5 

111.46 

12 

12  41  40.35 

15.793 

2  38     1.1 

111.29 

12  23  19.4 

12  47  48.51 

15.801 

3  21  20.3 

111.72 

13 

12  47  59  18 

15.774 

3  22  35.7 

111.54 

13  23  21.8 

12  54     7.40 

15.772 

4    6    1.9 

111.70 

14 

12  54  17.42 

15.745 

4    7  12.9 

111.52 

14  23  24.1 

13    0  25.53 

15.739 

4  50  40.2 

111.45 

15 

13    0  34.92 

15.713 

4  51  46.7 

111.26 

15  23  26.5 

13    6  42.86 

15.704 

5  35    9.8 

110.98; 

16 

13    6  51.62 

15.678 

5  36  11.7 

110.79 

16  23  28.8 

13  12  59.29 

15.666 

6  19  26.0 

110.32* 

17 

13  13    7.42 

15.640 

6  20  23.2 

110.13 

17  23  31.1 

13  19  14.85 

15.630 

7    3  24.2 

109.50  > 

18 

13  19  22.36 

15.604 

7    4  16.8 

109.31 

18  23  33.4 

13  25  29.53 

15.594 

7  47    0.8 

108.531 

19 

13  25  36.43 

15.569 

7  47  48.8 

108.34 

19  23  35.7 

13  31  43.39 

15.561 

8  30  12.4 

107.421 

20 

13  31  4968 

15.536 

8  30  56.1 

107.24 

20  23  38.0 

13  37  56.50 

15.532 

9  12  56.4 

106.19 

21 

13  38    2.19 

15.507 

9  13  35.3 

106.01 

21  23  40.2 

13  44    8.95 

15.505 

9  55    9.3 

104.86 

22 

13  44  14.05 

15.481 

9  55  43.8 

104.68 

22  23  42.5 

13  50  20.80 

15.483 

10  36  49.1 

103.43 

23 

13  50  25.32 

15.459 

10  37  19.2 

103.25 

23  23  44.7 

13  56  32.21 

15.466 

11  17  53.3 

101.90 

24 

13  56  :)6.14 

15  442 

11   18  19.2 

101.73 

24  23  47.0 

14    2  43.25 

15.454 

11  5b  20.0 

100.31 

25 

14    2  46.60 

15.430 

11  58  41.8 

100.14 

25  23  49.2 

14    8  54.02 

15.445 

12  38    7.4 

98.63 

26 

14    8  56.80 

15.421 

12  38  25.1 

98.46 

26  23  51.4 

14  15    4.65 

15.442 

13  17  13.4 

96.87 

27 

14  15    6.86 

15.418 

13  17  27.2 

96.71 

27  23  53.6 

14  21   15.29 

15.445 

13  55  36.6 

95.05 

28 

14  21  16.92 

15.421 

13  55  46.7 

94.90 

28  23  55.9 

14  27  26.03 

15.451 

14  33  15.6 

93.18 

29 

14  27  27.09 

15.427 

14  33  22.0 

93.03 

29  23  58.1 

14  33  36.96 

15.461 

15  10    8.6 

91.23 

30 

14  33  37.45 

15.437 

15  10  11.5 

91 .09 

31 

14  39  48  13 

15.45-^ 

15  46  13.8 

89.09 

31     0    0.3 

14  39  48.22 

15.476 

15  46  14.3 

89.23 

32 

14  45  59.20 

+15.472 

-16  21  27..0 

-  87.04 

32    0    26 

14  45  59.87 

fl5.496 

-16  21  31.2 

-  87.17 

-  -  - 

—                         — .      - 

_                _ 

-. — •—    — —   — — 
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D»te. 
1878. 

1 

FOR  "WASHlNOT 

ON  MKAN  M 

rOON. 

• 

FOB  MEKEDIAN  TRANSIT. 

Apnoreiii 

Sifiht 
Ascension. 

DiiffoT 
Ihoar. 

Apparent 
Deeunation. 

Diff.for 
1  boar. 

Mean  Time 
of  Transit. 

Annarent 

Sght 
Ascension. 

DifiCfor 
1  h.of 
Long. 

Apparent 
DeeUnation. 

DittfoT 

1 bonrof 

I<ong. 

• 

h    m     8 

8 

Oil' 

II 

d 

h    m 

h    m     s 

s 

0        1        II 

II 

:  Nov.  1 

14  45  59.20 

+15.472 

-16  21  27.5 

-87.04 

1 

0    2.6 

14  45  59.87+15.4961 

-16  21  31.2 

-87.17 

2 

14  52  10.81 

15.496 

16  55  51.3 

84.94 

2 

0    4.8 

14  52  12.06 

15  521 

16  55  58.1 

85.07 

3 

14  58  23.02 

15.523 

17  29  24.0 

82.78 

3 

0    7.1 

14  58  24.86 

15.548 

17  29  33.8 

82.90 

4 

15    4  35.92 

15.553 

18    2    4.3 

80.57 

4 

0    9.4 

15    4  38.35 

15.578 

18    2  16.9 

80.69 

5 

15  10  49.57 

15.586 

lb  33  50.7 

78.30 

5 

0  11.7 

15  10  52.60 

15.611 

18  34    5.9 

78.41 

6 

15  17    4.06 

15.622 

19    4  42.1 

75.98 

6 

0  14.0 

15  17    7.70 

15.647 

19    4  59.8 

76.08 

7 

15  23  19.45 

15.661 

19  34  37.1 

73.60 

7 

0  16.3 

15  23  23.70 

15.687 

19  34  571 

73.69 

8 

15  29  35.79 

15.700 

20    3  34.5 

71.17 

8 

0  18.6 

15  29  40.67 

15.726 

20    3  56.6 

71.26 

9 

15  35  53.08 

15.741 

20  31  33.0 

68.69 

9 

0  21.0 

15  35  53.58 

15.767 

20  31  57.0 

68.77 

10 

15  42  11.38 

15.784 

20  58  31.2 

66.15 

10 

0  23.3 

15  42  17.52 

15.810 

20  58  569 

66.22 

11 

15  48  30.69 

15.825 

21  24  27.8 

63.56 

11 

0  25.7 

15  48  37.47 

15.852 

21  24  55.0 

63.62 

.12 

15  54  50.99 

15.866 

21  49  21 .4 

60.90 

12 

0  28.1 

15  54  58.43 

15.893 

21  49  49.9 

60.95 

13 

16    1  12.25 

15.906 

22  13  10.5 

58.18 

13 

0  30.5 

16    1  20.35 

15.934 

22  13  40.1 

58.22 

14 

16    7  34.46 

15.944 

22  35  53.6 

55.41 

14 

0  33.0 

16    7  43.22 

15.972 

22  36  24.0 

55.44 

15 

16  13  57.54 

15.978 

22  57  29.6 

52.58 

15 

0  35.4 

16  14    6.97 

16.006 

22  58    0.6 

52.60 

16 

16  20  21.40 

16.009 

23  17  56.9 

49.69 

16 

0  37.9 

16  20  31.50 

16.037 

23  18  28.3 

49.70 

17 

16  26  45.92 

16.033 

23  37  14.1 

46.73 

17 

0  40<8 

16  26  56.70 

16.061 

23  37  45.5 

46.73 

18 

16  33  10.98 

16.053 

23  55  19.4 

43.71 

18 

0  42.8 

16  33  22.44 

16.081 

23  55  50.6 

43.70 

19 

16  39  36.40 

16.063 

24  12  11.6 

40.63 

19 

0  45.3 

16  39  48.53 

16.091 

24  12  42.3 

40.60 

20 

16  46    1.92 

16.063 

24  27  49.2 

37.49 

20 

0  47.8 

16  46  14.71 

16.090 

24  28  19.1 

37.45 

21 

16  52  27.37 

16.054 

24  42  10.5 

34.28 

21 

0  50.3 

16  52  40.82 

16.081 

24  42  39.3 

34.23 

22 

16  58  52.42 

16.031 

24  55  14.3 

31.02 

22 

0  52.8 

16  59    6.51 

16.057 

24  55  41.6 

30.95 

23 

17    5  16.75 

15.994 

25    6  59.2 

27.70 

23 

0  55.2 

17    5  31.46 

16.019 

25    7  24.7 

27.62 

24 

17  11  39.98 

15.938 

25  17  23.7 

24.33 

24 

0  57.7 

17  11  55.29 

15.962 

25  17  47.1 

24.24 

25 

17  18    1.64 

15.863 

25  26  26.5 

20.90 

25 

1    0.1 

17  18  17.52 

15.886 

25  26  47.3 

20.79 

26 

17  24  21.23 

15.765 

25  34    6.5 

17.42 

26 

1    2.5 

17  24  37.64 

15.786 

25  34  24.5 

17.30 

27 

17  30  38.16 

15.641 

25  40  22.5 

13.91 

27 

1    4.8 

17  30  55.05 

15.660 

25  40  37.4 

13.78 

28 

17  36  51.76 

15.487 

25  45  13.7 

10.35 

28 

1     7.1 

17  37    9.08 

15.503 

25  45  25.2 

10.20 

29 

17  43    1.26 

15.299 

25  48  39.3 

6.77 

29 

1     9.3 

17  43  18.94 

15.312 

25  48  47.0 

6.60 

30 

17  49    5.81 

15.073 

25  50  38.7 

-  3.17 

30 

1  11.5 

17  49  23.75 

15.082 

25  50  42.4 

-  2.99 

,Dec.  1 

17  55    4.40 

14.803 

25  51  11.5 

+  0.43 

1 

1  13.5 

17  55  22.52 

14.808 

25  51  10.9 

+  0.61 

2 

18    0  55.93 

14.482 

25  50  17.9 

4.03 

2 

1  15.4 

18    1  14.12 

14.482 

25  50  12.7 

4.22 

3 

18    6  39.12 

14.106 

25  47  58.2 

7.61 

3 

1  17.2 

18    6  57.26 

14.100 

25  47  48.3 

7.81 

4 

18  12  12.51 

13.668 

25  44  13.1 

11.14 

4 

1  18.8 

18  12  30.44 

13.656 

25  43  58.4 

\\M 

5 

18  17  34.50 

13.154 

25  39    4.0 

14.61 

5 

1  20.2 

18  17  52.06 

13.135 

25  38  44.4 

14.81 

6 

18  22  43.25 

12.560 

25  32  32.6 

17.99 

6 

1  21.4 

18  23    0.25 

12.533 

25  32    8.1 

18.19 

7 

18  27  36.67 

11.876 

25  24  41.3 

21.26 

7 

1  22.3 

18  27  52.92 

1 1 .840 

25  24  12.0 

21.46 

8 

18  32  12.47 

11.091 

25  15  33.2 

24.38 

8 

1  22.9 

18  32  27.76 

1 1 .046 

25  14  59.3 

24.57 

9 

18  36  28  04 

10.190 

25    5  12.3 

27.32 

9 

1  23.2 

18  36  42.14 

10.136 

25    4  34.2 

27.49 

10 

18  40  20.58 

9.166 

24  53  43.3 

30.06 

10 

1  23.2 

18  40  33.25 

9.101 

24  53    1.5 

30.21 

11 

18  43  46.94 

8.007 

24  41  11.6 

32.54 

U 

1  22.7 

18  43-57.92 

7.932 

24  40  26.7 

32.66 

12 

18  46  43.75 

6.703 

24  27  43.6 

34.74 

12 

1  21.7 

18  46  52.82 

6.619 

24  26  56.2 

34.82 

13 

18  49    7.47 

5.248 

24  13  26.4 

36.63 

13 

1  20.0 

18  49  14.42 

5.156 

24  12  37.4 

36.68 

14 

18  50  54.40 

3.636 

2:*  58  27.8 

38.19 

14 

1  17.8 

18  50  59.07 

3.539 

23  57  38.2 

38.20 

15 

18  52    0.79 

+  1.873 

23  42  56.0 

39.41 

15 

1  15.0 

18  52    3.07 

+  1.774 

23  42    6.8 

39.37 

16 

18  52  23.19 

-  0.028 

23  26  59.5 

40.25 

16 

1  11.4 

18  52  23.10 

-  0.124 

23  26  11.6 

40.17 

17 

18  51  58.54 

2.043 

23  10  46.8 

40.75 

17 

1     7.0 

18  51  56.20 

2.131 

23  10    1.3 

40.63 

18 

18  50  44.53 

4.133 

22  54  26.1 

40.92 

18 

1     1.8 

18  50  40.22 

4.206 

22  53  44.0 

40.76 

19 

18  48  40.01 

6.242 

22  38    5.2 

40.78 

19 

0  55.8 

18  48  34.17 

6.294 

22  37  27.3 

40.59 

20 

18  45  45.34 

8.298 

22  21  51 .2 

40.35 

20 

0  48.9 

18  45  38.55 

8.324 

22  21  18.3 

40.13 

21 

18  42    2.80 

10.216 

22    5  51.0 

39.62 

21 

0  41.3 

18  41  55.75 

10.211 

22    5  23.7 

39.38 

22 

18  37  36.83 

11.900 

21  50  12.0 

38.58 

22 

0  32.9 

18  37  30.29 

11.863 

21  49  50.8 

38.32 

23 

18  32  34.19 

13iJ57 

21  35    1.9 

37.19 

23 

0  23.8 

18  32  28.91 

13.192 

21  34  47.2 

36.93 

24 

18  27    3.74 

14.205 

21  20  30.5 

35.36 

24 

0  14.4 

18  27    0.32 

14.120 

21  20  22.1 

35.11 

25 

18  21  15.99 

14.692 

21    6  49.0 

33.01 

25 

0    4.8 

18  21  14.81 

14.596 

21     6  46.4 

32.78 

1 
1 

25  23  55.2 

18  15  23.58 

14.596 

20  54  13.2 

29.88 

26 

18  15  22.39 

14.692 

20  54  10.8 

30.07 

26  23  45.6 

18    9  37.95 

14.134 

20  42  57.0 

26.37 

27 

18    9  34.51 

14.220 

20  42  50.6 

26.51 

27  23  36.1 

18    4    8.51 

13.257 

20  33  11.7 

22.30 

28 

18    4    3.20 

13.323 

20  33    2.8 

22.37 

28  23  27.1 

17  59    4.44 

12.033 

20  25  10.2 

17.75 

29 

17  58  57.81 

12.074 

20  25    0.5 

17.75 

29  23  18.7 

17  54  33.10 

10.544 

20  19    2.3 

12.86 

30 

17  54  25.80 

10.557 

20  18  53.5 

12.79 

30  23  10.8 

17  50  39.78 

8.876 

20  14  54.3 

7.80 

31 

17  50  32.49 

8.863 

20  14  47.9 

7.67 

31 

23    3.6 

17  47  27.82 

7.110 

20  12  47.6 

+  2.78 

32 

17  47  21.15 

-  7.073 

-20  12  45.1 

+  2.58 

32 

22  57.2 

17  44  58.76 

-  5.312 

-20  12  40.0 

-  2.09 
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VENUS,  18T8. 


Date. 
1878. 

FOB  WASHINGTON  MBAN  NOON. 

FOB  MEBIDIAN  TBANSIT. 

Apparent 

Right 
Asceusion. 

Difllfor 
Ibonr. 

Apparent 
Decllnstion. 

Diff.for 
Ihonr. 

Mean  Time 
of  Transit. 

Apparent 

Bifrht 
ABceueion. 

Difllfor 
Ih.of 
Long. 

Apparent 
Declination. 

Difllfor 
1  hoar  of 
LoDic.    1 

h    m      8 

8 

-13    3  44.1 

// 

d 

b    m 

h    m      8 

8 

O         1        tf 

I* 

Jan.   1 

21  55  41.71 

+7.338 

-59.19 

1 

3  10.7 

21  56     4.99 

+7.309 

-13    0  36.0 

+59.16 

2 

22  58  35.70 

7.159 

12  40    2.4 

59.27 

2 

3    9.6 

21  58  58.30 

7.129 

12  36  55.1 

59.23 

3 

22     1  25.31 

6.974 

12  16  19.5 

59.30 

3 

3    8.5 

22    1  47.19 

6.944 

12  13  13J2 

59J25 

4 

22    4  10.43 

6.785 

11  52  36.5 

59.27 

4 

3    7.3 

22    4  31.59 

6.754 

11  49  31J5 

59J^1 

5 

22    6  50.94 

6.590 

11  28  54.9 

59.19 

5 

3    6.0 

22    7  11.36 

6i)58 
6.358 

11  85  51.5 

59.12 

6 

22    9  26.72 

6.390 

11     5  15.9 

59.05 

6 

3    4.7 

22    9  46.38 

11    2  14.3 

58.97, 

7 

22  11  57.62 

6.184 

10  41  41.1 

58.85 

7 

3    3.3 

22  12  16.49 

6.151 

10  38  41.5 

58.76 

8 

22  14  23.50 

5.971 

10  18  11.8 

58.59 

8 

3    1.8 

22  14  41.56 

5.937 

10  15  14.5 

58.49 

9 

22  16  44.20 

5.753 

9  54  49.6 

58.26 

9 

3    0.2 

22  17    1.44 

5.719 

9  51  54.8 

58.14, 

10 

22  18  59.57 

5.527 

9  31  35.9 

57.88 

10 

2  58.5 

22  19  15.97 

5.492 

9  28  43.9 

57.75 

n 

22  21     9.43 

5.294 

9    8  32.4 

57.42 

11 

2  56.7 

22  21  24.98 

5559 

9    5  43.5 

57.28' 

12 

22  23  13.61 

5.054 

8  45  40.6 

56.89 

12 

2  54.8 

22  23  28.29 

5.018 

8  42  55.0 

56.74. 

13 

22  25  11.93 

4.806 

8  23    2.4 

56.29 

13 

2  52.8 

22  25  25.74 

4.769 

8  20  20.4 

56.13 

14 

22  27    4.23 

4.551 

8    0  39.3 

55.62 

14 

2  50.7 

22  27  17.15 

4.514 

7  58     1J3 

55.45 

15 

22  28  50.30 

4.288 

7  38  33.1 

54.88 

15 

2  48.5 

22  29    2.31 

4.250 

7  35  59.1 

54.70 

16 

22  30  29.97 

4.017 

7  16  45.6 

54.07 

16 

2  46.2 

22  30  41.07 

3.979 

7  14  16.0 

53.88 

17 

22  32    3.04 

3.738 

6  55  18.7 

53.17 

17 

2  43.8 

22  32  13.22 

3.699 

6  52  53.7 

52i)7 

18 

22  33  29.31 

3.451 

6  34  14.1 

52.20 

18 

2  41.3 

22  33  38.55 

3.412 

6  31  54.0 

51.99 

19 

22  34  48.60 

3.155 

6  13  34.0 

51.14 

19 

2  38.7 

22  34  56.91 

3.116 

6  11  19.0 

50.!»2 

20 

22  36    0.69 

2.851 

5  53  20.2 

50.00 

20 

2  36.0 

22  36    8.07 

2.812 

5  51   10.5 

49.77 

21 

22  37    5.40 

2.539 

5  33  34.8 

48.77 

21 

2  33.1 

22  37  11.85 

2.501 

5  31  30.6 

48.53 

22 

22  38    2.51 

2.219 

5  14  20.0 

47.45 

22 

2  30.1 

22  38    8.02 

2.181 

5  12  21.5 

47iW. 

23 

22  38  51.85 

1.891 

4  55  38.0 

46.04 

23 

2  27.0 

22  38  56.44 

1.854 

4  53  45.4 

45.7!t 

24 

22  39  33.21 

1.555 

4  37  31.0 

44.54 

24 

2  23.7 

22  39  36.89 

1.518 

4  35  44.5 

44.28 

25 

22  40    6.44 

1J2I2 

4  20     1.2 

42.93 

25 

2  20.3 

22  40    9.23 

1.176 

4  18  20.9 

42.66 

26 

22  40  31.32 

0.861 

4    3  11.1 

41J23 

26 

2  16.8 

22  40  33.24 

0.826 

4    1  37.2 

40.96 

27 

22  40  47.70 

0.503 

3  47    3.1 

39.42 

27 

2  13.1 

22  40  48.78 

0.469 

3  45  35.8 

39.14, 

28 

22  40  55.42 

■fO.138 

3  31  39.8 

37.50 

28 

2    9.3 

22  40  55.69 

+0.106 

3  30  19.1 

37.22 

29 

22  40  54.31 

-0.231 

3  17    3.8 

35.48 

29 

2    5.3 

22  40  53.80 

-0.262 

3  15  49.8 

35.20 

30 

22  40  44.31 

0.605 

3    3  17.6 

33.36 

30 

2    1.2 

22  40  43.06 

0.634 

3    2  10.6 

33.08 

31 

22  40  25.27 

0.982 

2  50  23.7 

31.12 

31 

1  56.9 

22  40  23.33 

1.009 

2  49  23.4 

30.85 

Feb.  1 

22  39  57.17 

1.362 

2  38  24.7 

28.77 

1 

1  52.5 

22  39  54.57 

1.386 

2  37  31.0 

28.50 

2 

22  39  19.91 

1.742 

2  27  23.4 

26.31 

2 

1  57.9 

22  39  16.71 

1.763 

2  26  36.3 

26.04 

3 

22  38  33.52 

2.123 

2  17  22.4 

23.74 

3 

1  43.2 

22  38  29.84 

2.141 

2  16  41.7 

33.48 

4 

22  37  38.01 

2.502 

2    8  24.4 

21.08 

4 

1  38.3 

22  37  33.88 

2.517 

2    7  49.9 

20.83 

5 

22  36  33.49 

2.875 

2    0  31.3 

18.32 

5 

1  33.3 

22  36  29.00 

2.887 

2    0    2.8 

18.08 

6 

22  35  20.10 

3.240 

1  53  45.6 

15.47 

6 

1  28.2 

22  35  15.32 

3.249 

1  53  22.9 

15.24 

7 

22  33  58.06 

3.595 

1  48    9.1 

12.54 

7 

1  22.9 

22  33  53.07 

3.600 

1  47  51.9 

12.33 

8 

22  32  27.63 

3.938 

1  43  43.7 

9.55 

8 

1   17.5 

22  32  22.53 

3.939 

1  43  31.5 

9.37 

9 

22  30  49.16 

4.266 

1  40  30.8 

6.50 

9 

1   11.9 

22  30  44.04 

4.263 

1  40  23.0 

6.34 

10 

22  29    3.03 

4.575 

1  38  31.7 

3.42 

10 

1     6.2 

22  28  57.97 

4.568 

1  38  27.8 

3.28 

11 

22  27    9.74 

4.861 

1  37  46.6 

+  0.31 

11 

1     0.4 

22  27    4.84 

4.851 

1  37  46.1 

+  0.19 

12 

22  25    9.85 

5.123 

1  38  16.0 

-  2.78 

12 

0  54.5 

22  25    5.20 

5.110 

1  38  184 

-  2.88 

13 

22  23    3.99 

5.:^58 

1  39  59.4 

5.86 

13 

0  48.5 

22  22  59.66 

5.342 

1  40    4.1 

bm 

14 

22  20  52.88 

5.561 

1  42  55.9 

8.87 

14 

0  42.4 

22  20  48.95 

5.542 

1  43    2.3 

8.91 

15 

22  18  37.32 

5.731 

1  47    4.2 

11.82 

15 

0  36.2 

22  18  33.86 

5.709 

1  47  11.5 

11.82, 

16 

22  16  18.12 

5.864 

1  52  22.0 

14.65 

16 

0  29.9 

22  16  15.19 

5.840 

1  52  29.4 

14.63 

17 

22  13  56.17 

5.960 

1  58  47.0 

17.39 

17 

0  23.7 

22  13  53  82 

5.934 

1  58  53.9 

17.34 

18 

22  11  :12.38 

6.016 

2    6  15.9 

19.97 

18 

0  17.4 

22  11  30.65 

5.989 

2    6  21.7 

19.90 

19 

22    9    7.72 

6.032 

2  14  45.2 

22.40 

19 

0  11.1 

22    9    6.62 

6.005 

2  14  49.3 

22.31 

20 

22    6  43.14 

6.008 

2  24  10.6 

24.65 

20 

0    4.8 

22    6  42.68 

5.982 

2  24  12.5 

24^ 

20  23  58.4 

22    4  19.79 

5.920 

2  34  27.0 

26.59 

21 

22    4  19.63 

5.945 

2  34  27.7 

26.71 

21 

23  52.1 

22    1  58.89 

5.818 

2  45  27.7 

28.41 

22 

22    1  58.12 

5.841 

2  45  31.3 

28.54 

22  23  45.9 

21  59  40.88 

5.678 

2  57    9.7 

30.01 

23  21  59  39.56 

5.699 

2  57  16.5 

30.15 

23  23  39.8 

21  57  26.69 

5.501 

3    9  27.3 

3J.39 

24 

21  57  24.87 

5.520 

3    9  376 

31.54 

24  23  33.7 

21  55  17.16 

5.290 

3  22  15.5 

32.54 

25 

21  55  14.88 

5.307 

3  22  29.5 

32.70 

25  23  27.7 

21  53  13.06 

5.048 

3  35  28.5 

33.46 

26 

21  53  10.39 

5.062 

3  35  46.4 

33.62 

26  23  21.8 

21  51  15.14 

4.777 

3  49    0.9 

34.16 

27 

21  51   12.13 

4.788 

3  49  22.6 

34.31 

27  23  16.0 

21  49  24.05 

4.480 

4    2  47.2 

34.63 

28 

21  49  20.78 

4.488 

4    3  12.6 

34.78 

28  23  10.3 

21  47  40.:M 

4.160 

4  16  42.8 

34.91 

29 

21  47  36.89 

-4.164 

-  4  17  11.8 

-35.05 

29  23    4.8 

21  46    4.55 

-3.822 

-  4  30  42.5 

-34i)9 
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D»to. 
1878. 

irOB  WAHHINaT 

ON  MKAK  li 

rooK. 

FOR  MERTDTAN  TRA-NSIT. 

Apparent 

fiiglit 
Ascension. 

Difllfor 
Ihonr. 

Apparent  ( 
Declination. 

Diff.  for 
1  hoar. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Ascension. 
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4.8 
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3.466 
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1.126 

6    4  23.2 

30.69 
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21  38  33.81 

0.496 
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24.01 
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15.82 
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19  21 
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13.96 
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22  40  15.10 

7.910 

6  44  35.6 
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22  43  26.23 
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26.33 

14  21 

11.9 

22  46  17.14 
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6  24  49.8 

27.48 
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22  46  39.89 
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6  23  32.3 

27.65 

15  21 

11.2 

22  49  32.82 
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6  13  34.7 

28.79 

16 

22  49  55.94 

8.218 
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28.95 

16  21 

10.6 

22  52  50.83 

8.297 
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17 

22  53  14.29 

8.311 
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30.22 

17  21 

10.0 

22  56  11.03 

8.387 

5  49  32.1 

31.32 

18 

22  56  34.82 
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5  48    2.9 

31.47 

18  21 

9.4 

22  59  33.35 

8.472 

5  36  46.1 

32.53 

19 

22  59  57.45 
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5  35  13.2 

32.68 

19  21 

8.9 
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5  23  31.2 

33.72 
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23    3  22.06 
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33.87 
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21 

23    6  48.58 
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35.02 
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7.9 

23    9  51.90 
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36.01 

22 

23  10  16.90 
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4  43  53.8 

36.15 

22  21 

7.4 

23  13  21.69 
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4  41     0.1 

37.10 

23 

23  13  46.96 

8.787 

4  39  13.0 

37.24 

23  21 

7.0 

23  16  53.13 
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4  25  56.9 

38.18 

24 

23  17  18.65 
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38.31 

24  21 
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29 
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+44.85 
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-2  11  26.6 

+45.56. 
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0  56    8.3 

48.50 

6 

0    1  23.58 

9.464 
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14  11  31.1 

50.29 

17  21 

11. 0 

2  57  48.98 

11.195 

14  29  11.1 

49.78 

18 

2  58  20.51 

11.196 

14  31  30.9 

49.68 

18  21 

11.6 

3    2  18.25 

11.245 

14  48  58.2 

49.14 

19 

3    2  49.81 

11.246 

14  51  15.8 

49.04 

19  21 

12.2 

3    6  48.72 

11.295 

15    8  29.9 

48.48 

20 

3    7  20.31 

11.296 

15  10  45.1 

48.38 

20  21 

12.8 

3  11  20.41 

11.345 

15  27  45.1 

47.79 

21 

3  11  52.02 

11.346 

15  29  57.9 

47.68 

21  21 

13.4 

3  15  53.30 

11.396 

15  46  43.3 

47.06 

22 

3  16  24.94 

11.397 

15  48  53.6 

46.95 

22  21 

14.1 

3  20  27.42 

11.447 

16    5  23.8 

46.31 ; 

23 

3  20  59.08 

11.448 

16    7  31.5 

46.19 

23  21 

14.7 

3  25    2.77 

11.499 

16  %^  45.7 

45.52 

24 

3  25  34.45 

1 1 .499 

16  25  50.7 

45.40 

24  21 

15.4 

3  29  39.34 

11.550 

16  41  48.5 

44.71 

25 

3  30  11.03 

11.550 

16  43  50.7 

44.59 

25  21 

16.1 

3  34  17.13 

It. 600 

16  59  31.3 

43.86 

1 

26 

3  34  48.83 

11.600 

17    1  30.7 

43.74 

26  21 

16.8 

3  38  56.14 

11.651 

17  16  53.4 

42.99' 

27 

3  39  27.84 

11.651 

17  18  49.9 

42.86 

27  21 

17.5 

3  43  36.36 

11.701 

17  33  54.0 

42.08 

28 

3  44    8.06 

11.701 

17  35  47.6 

41.95 

28  21 

18.2 

3  48  17.80 

11.7,'>2 

17  50  32.6 

41.14 

29 

3  48  49.49 

1 1 .751 

17  52  23.2 

41.01 

29  21 

18.9 

3  53    0.44 

11.802 

18    6  48.4 

,     40.18 

30 

3  53  32.11 

11.801 

18    8  35.9 

40.05 

30  21 

19.7 

3  57  44.28 

,  11.852 

18  22  40.8 

39,19. 

31 

3  58  15.93 

^11.851 

+18  24  25.2 

+39.05 

31  21 

20.5 

4    2  29.32 

+11.901 

+18  38    9.1 

+38.17. 
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Dftte. 
1S7S. 

FOR  WABUINGTON  MEAN  NOON. 

FOK  MBRIDIAir  TRANSIT. 

Apparent 

Bifrht 
Aacenslon. 

DIff.  for 
1  hour. 

Appareot 
Declination. 

Diff.for 
Ihour. 

Mean  Time 
of  Transit 

'     Apparent 
I        Riglit 

AjBceuBion. 

■ 

Dili:  for 
lb.  of 

LODg. 

Apparent 
Declination. 

Diir.forJ 

liioarof 

Lonx. 

July  J 

h    m     a 
3  58  15.93 

■|.Il!85l 

+18  24  25.2 

+3(i;05 

d     h    in 
1  21  20.5 

h    m     s 
4    2  29.32 

+1L901 

O         /         // 

+18  38    9.1 

438.17 

2 

4     3    0.94 

1 1 .900 

18  39  50.3 

38  03 

2  21  21.3 

4    7  15.53 

11.950 

Iti  53  12.6 

37.12 

3 

4     7  47.12 

11.949 

18  54  50  5 

36.98 

3  21  22.2 

4  12    2.90 

11.999 

19    7  50.7 

:«).05 

4 

4  12  34.45 

11.997 

19    9  25.2 

35.91 

4  21  23.1 

4  10  51.45 

12.047 

19  22    2.7 

34.96 

5 

4  17  22.95 

12.045 

19  23  33.8 

34.81 

5  21  24.0 

4  21  41.15 

12.095 

19  35  48.0 

33.83 

6 

4  22  12.59 

12.092 

19  37  15.6 

33.68 

6  21  24.9 

4  26  31.99 

12.141 

19  49    6.0 

32.68 

7 

4  27    3.36 

12.138 

19  50  30.1 

32.53 

7  21  26.8 

4  31  23.92 

12.187 

20    1  56.0 

31.50 

8 

4  31  55.22 

12.184 

20    3  16.6 

31.35 

8  21  26.7 

4  36  16.95 

12i232 

20  14  17.6 

30.3(» 

9 

4  36  48.18 

12.229 

20  15  34.6 

30.15 

9  21  27.6 

4  41  11.06 

12.278 

20  26  10.0 

29.07 

10 

4  41  42.21 

12.274 

20  27  23.4 

28.92 

10  21  28.6 

4  46    6.24 

12.322 

20  37  32.7 

27.82 

M 

4  46  37.31 

12.318 

20  38  42.5 

27.67 

11  21  29.6 

4  51    2.48 

12.366 

20  48  25.0 

26  55 

12 

4  51  33.45 

12.361 

20  49  31.2 

26.40 

12  21  30.6 

4  55  59.75 

12.408 

20  58  46.6 

25.26 

13 

4  56  30.61 

12.403 

20  59  49.1 

25.11 

13  21  31.6 

5    0  58.01 

12.448 

21     8  36.9 

23.94 

14 

5    1  28.76 

12.443 

21     9  35.7 

23.79 

14  21  32.7 

5    5  57.25 

12.488 

21  17  55.5 

22.59 

15 

5    6  27.88 

12.483 

21  18  50.6 

22.44 

15  21  33.7 

5  10  57.41 

12.527 

21  26  41.6 

21.23 

16 

5  11  27.91 

12.521 

21  27  33.0 

21.08 

16  21  34.8 

5  15  58.49 

12.564 

21  34  54.5 

19.84 

17 

5  16  28.86 

12.558 

21  35  42.2 

19.69 

17  21  35.9 

5  21     0.47 

12.600 

21  42  33.7 

18.43 

16 

5  21  30.70 

12.594 

21  43  17.7 

18.28 

18  21  37.0 

5  26    3.30 

12.635 

21  49  39.3 

17.01 

19 

5  26  33.38 

12.628 

21  50  19.5 

16i^ 

19  21  '38.1 

5  31    6.92 

12.667 

21  56  10.7 

15.58 

20 

5  31  36.84 

12.660 

21  56  47.2 

15.43 

20  21  39.2 

5  36  11.30 

12.698 

22    2    7.3 

14.12 

21 

5  36  41.06 

12.691 

22    2  40.1 

13.97 

21  21  40.3 

5  41  16.42 

12.729 

22    7  28.8 

12.65 

1         22 

5  41  46.01 

12.721 

22    7  57.9 

12.50 

22  21  41.4 

5  46  22.22 

12.756 

22  12  14.7 

11.16 

:       23 

5  46  51.63 

12.748 

22  12  40.2 

11.01 

23  21  42.6 

5  51  28.66 

12.781 

22  16  24.9 

9.67 

24 

5  51  d7J6S 

12.773 

22  16  46.8 

9.52 

24  21  43.8 

5  56  35.68 

12.806 

22  19  58.9 

8.15 

25 

5  57    4.71 

12.797 

22  20  17.1 

8.00 

25  21  45.0 

6    1  43.26 

12.827 

22  22  56.4 

6.63 

26 

6    2  12.08 

12.818 

22  23  11.0 

6.48 

26  21  46.2 

6    6  51.32 

12.645 

22  25  17.2 

5.09 

27 

6    7  19.93 

12.836 

22  25  28.2 

4.94 

27  21  47.4 

6  11  59.80 

12.862 

22  27    1.1 

3.55 

28 

6  12  28.21 

12.853 

22  27    8.6 

3.40 

28  21  48.6 

6  17    8.70 

12.878 

22  28    7.6 

1.98 

29 

6  17  36.87 

12.868 

22  28  11.6 

1.84 

29  21  49.8 

6  22  17.93 

12.891 

22  28  36.5 

+  0.42 

30 

6  22  45.87 

12.881 

22  28  37.1 

+  0.28 

30  21  51.1 

6  27  27.45 

12.902 

22  28  27.9 

-  1.14 

31 

6  27  55.15 

12.892 

22  28  25.2 

-  1.28 

31  21  52.3 

6  32  37.20 

12.910 

22  27  41.8 

2.72 

;  Aug.  1 

6  33    4.66 

12.900 

22  27  35.8 

2.85 

1  21  53.5 

6  37  47.14 

12.918 

22  26  17.8 

4.29 

2 

6  38  14.35 

12.907 

22  26    8.6 

4.42 

2  21  54.7 

6  42  57.21 

12.922 

22  24  16.0 

5.87 

3 

6  43  24.16 

12.911 

22  24    3.6 

6.00 

3  21  55.9 

6  48    7.36 

12.924 

22  21  36.3 

7.44 

4 

6  48  34.05 

12.913 

22  21  20.7 

7.57 

4  21  57.1 

6  53  17.54 

12.924 

22  18  18.7 

9.03 

5 

6  53  43.97 

12.913 

22  18    0.0 

9.15 

5  21  58.4 

6  58  27.72 

12.923 

22  14  23.1 

10.61 

6 

6  58  53.88 

12.912 

22  14    1.4 

10.73 

6  21  59.6 

7    3  37.84 

12.919 

22    9  49.5 

12.19 

7 

7    4    3.73 

12.908 

22    9  24.9 

12.31 

7  22    0.9 

7    8  47.85 

12.914 

22    4  38.1 

13.76 

8 

7    9  13.47 

12.903 

22    4  10.6 

13.88 

8  22    21 

7  13  57.69 

12-907 

21  58  48.8 

15.34 

9 

7  14  23.04 

12.895 

21  58  18.5 

15.45 

9  22    3.4 

7  19    7.35 

12.898 

21  52  21.8 

16.91 

10 

7  19  32.42 

12.886 

21  51  48.8 

17.02 

10  22    4.6 

7  24  16.77 

12.887 

21  45  17.2 

18.47 

11 

7  24  41.56 

12.875 

21  44  41.5 

18.58 

11  22    5.8 

7  29  25.91 

12.874 

21  37  35.1 

20.03 

12 

7  29  60.42 

12.862 

21  36  56.8 

20.13 

12  22    7.0 

7  34  34.72 

12.860 

21  29  15.8 

21.58 

13 

7  34  58.95 

12.848 

21  28  35.0 

21.68 

13  22    8.2 

7  39  43.17 

12.844 

21  20  19.5 

23.12 

14 

7  40    7.11 

12.832 

21  19  36.2 

23i22 

14  22    9.4 

7  44  51.22 

12.826 

21  10  46.2 

24.65 

15 

7  45  14.87 

12.814 

21  10    0.5 

24.75 

15  22  10.5 

7  49  58.83 

12.807 

21    0  36.3 

26.18 

16 

7  50  22.19 

12.795 

20  59  48.3 

26.27 

16  22  11.7 

7  55    5.96 

12.786 

20  49  50.1 

27.68 

17 

7  55  2JJ.03 

12.774 

20  48  59.9 

27.77 

17  22  12.8 

8    0  12.57 

12.764 

20  38  27.7 

29.18 

18 

8    0  35.35 

12.752 

20  37  35.4 

29ia6 

18  22  14.0 

8    5  18.64 

12.740 

20  26  29.6 

30.66 

19 

8    5  41.13 

12.728 

20  25  35.3 

30.74 

19  22  15.1 

8  10  24.11 

12.715 

20  13  56.1 

32.12 

20 

8  10  46.31 

12.703 

20  12  59.8 

32.20 

20  22  16.2 

8  15  28.97 

12.689 

20    0  47.6 

33.58 

21 

8  15  50.88 

12.677 

19  59  49.4 

33.65 

21  22  17.4 

8  20  33.17 

12.661 

19  47    4.5 

35.01 

22 

8  20  54.80 

12.649 

19  46    4.5 

35.08 

22  22  18.5 

8  25  36.^1 

12.633 

19  32  47.2 

36.43 

23 

8  25  58.05 

12.621 

19  31  45.5 

36.50 

23  22  19.6 

8  30  39.53 

12.603 

19  17  56.1 

37.84 

24 

8  31    0.59 

12.591 

19  16  52.7 

37.90 

24  22  207 

8  35  41.62 

12.572 

19    2  31.6 

39.21 

25 

8  36    2.40 

12.560 

19    1  26.7 

39.27 

25  22  21.7 

8  40  42.95 

12.539 

18  46  34.4 

40.56 

26 

8  41     3.45 

12.528 

18  45  28.0 

40.62 

26  22  22.8 

8  45  43.49 

12.506 

18  30    4.9 

41.90 

27 

8  46    3.72 

12.495 

18  28  57.1 

41.95 

27  22  23.8 

8  50  43.24 

12.472 

18  13    3.5 

43.21 

28 

8  51    3.20 

12.461 

18  11  54.4 

43.26 

28  22  24.9 

8  55  42.19 

12.438 

17  55  30.9 

44.50 

29 

8  56    1.88 

12.427 

17  54  20.5 

44.55 

29  22  25.9 

9    0  40.29 

12.403 

17  37  27.6 

45.77 

30 

9    0  59.72 

12.392 

17  36  16.0 

45.82 

30  22  26.9 

9    5  37.55 

12.368 

17  18  54.2 

47.01 

31 

9    5  56.72 

+12.357 

+17  17  41.4 

-47.06 

31  22  27.9 

9  10  33.96 

+12.332 

+16  59  51.1 

-48.24 

23 
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VENUS,  18T8. 


Date. 
1878. 

FOE  WASHINGTON  MEAN  NOON. 

FOB  MERIDIAN  TRANSIT. 

Apparont 

Right 
Ascension. 

Diff.for 
Ihoor. 

Apparent 
Declination. 

Diflf.for 
1  hoar. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Ascension. 

Diff.for 
Ih.of 
Long. 

Apparent 
Declination. 

Diff.ror 

1  hour  of 

Long. 

h    m     s 

s 

Q         1         It 

II 

d      h    m 

h    m     s 

8 

O         /         /' 

ft 

Sept.  ] 

9  10  52.87 

+12.322 

+16  58  37.2 

-48.28 

1  22  2a9 

9  15  29.50 

+12.296 

+16  40  19J2 

-49.43 

2 

9  15  48.16 

12.286 

16  39    4.2 

49.47 

2  22  29.8 

9  20  24.18 

12.260 

16  20  18.7 

5060 

3 

9  20  42.59 

12.250 

16  19    2.7 

50.64 

3  22  30.8 

9  25  18.00 

12.224 

15  59  50.3 

51.75 

4 

9  25  36.16 

12.214 

15  58  33.4 

51.79 

4  22  31.7 

9  30  10.93 

12.188 

15  38  547 

52.88 

5 

9  30  28.85 

12.178 

15  37  36.9 

52.91 

5  22  32.6 

9  35    3.01 

12.152 

15  17  32.6 

53.W 

6 

9  35  20.69 

12.142 

15  16  14.0 

54.00 

6  22  33.5 

9  39  54.23 

12.116 

14  55  44.3 

55.04 

7 

9  40  11.67 

12.106 

14  54  25.0 

55.07 

7  22  34.4 

9  44  44.58 

12.081 

14  33  30.6 

56.00 

8 

9  45     1.79 

12.07  J 

14  32  10.6 

56.12 

8  22  35.3 

9  49  34.09 

12.045 

14  10  52.2 

57.11 

9 

9  49  51.07 

12.036 

14    9  31.6 

57.13 

9  22  36.2 

9  54  22.77 

12.011 

13  47  497 

58.10 

10 

9  54  39.53 

12.002 

13  46  28.5 

58.12 

10  22  37.0 

9  59  10.62 

11.U77 

13  24  237 

59.06 

11 

9  59  27.16 

11.968 

13  23    2.0 

59.08 

11  22  37.9 

10    3  57.65 

11.943 

13    0  347 

60.00 

12 

10    4  13.98 

1 1 .934 

12  59  12.6 

60.02 

12  22  38.7 

10    8  43.90 

11.910 

12  36  23.6 

60.<I3 

13 

10    9    0.02 

11.902 

12  35    1.1 

60.94 

13  22  39.5 

10  13  29.38 

11.878 

12  11  50.9 

61.81 

14 

10  13  45.30 

11.870 

12  10  28.1 

61.82 

14  22  40.3 

10  18  14.10 

11.847 

1 1  46  57.3 

62.66 

15 

10  18  29.82 

11.839 

11  45  34.2 

62.67 

15  22  41.1 

10  22  58.08 

11.817 

11  21  43.6 

63.48 

16 

10  23  13.60 

11.809 

11  20  20.2 

63.49 

16  22  41.9 

10  27  41.34 

11.788 

10  56  10.3 

64.28* 

17 

10  27  56.67 

11.780 

10  54  46.7 

64.29 

17  22  42.7 

10  32  23.91 

11.759 

10  30  18.2 

65.06 

18 

10  32  39.05 

11.752 

10  28  54.4 

65.06 

18  22  43.4 

10  37    5.80 

11.732 

10    4     7.9 

65.80 

19 

10  37  20.76 

11.725 

10    2  44.0 

65.80 

19  22  44.2 

10  41  47.04 

11.705 

9  37  40.3 

66/>l 

20 

10  42    1.82 

11.698 

9  36  16.3 

66.51 

20  22  44.9 

10  46  27.64 

11.680 

9  10  55.9 

67.19 

21 

10  46  42.25 

11.673 

9    9  31.9 

67.19 

21  22  45.7 

10  51    7.64 

11.655 

8  43  55.5 

67.84 

22 

10  51  22.08 

11.648 

8  42  31.5 

67  84 

22  22  46.4 

10  55  47.07 

11.632 

8  16  39.9 

6S.46 

23 

10  56    1.34 

11.625 

8  15  15.9 

68.46 

23  22  47.1 

11     0  25.95 

11.609 

7  49    9.6 

6f).a5 

24 

11     0  40.06 

11.602 

7  47  45.7 

69.05 

24  22  47.8 

11     5    4.31 

11.588 

7  21  25.6 

60.6*2 

25 

11    5  18.26 

11.581 

7  20    1.8 

69.61 

25  22  48.5 

11     9  42.19 

11.568 

6  53  28.4 

70.15 

26 

11    9  55.98 

11.562 

6  52    4.8 

70.14 

26  22  49.2 

11  14  19.59 

11.549 

6  25  18.9 

70.64 

27 

11  14  33.23 

1 1 .543 

6  23  55.5 

70.63 

27  22  49.9 

11  18  56.56 

11.532 

5  56  57.8 

71.11 

28 

11  19  10.05 

11.526 

5  55  34.6 

71.10 

28  22  50.5 

11  23  33.12 

11.516 

5  28  25.7 

71.55 

29 

11  23  46.47 

11.510 

5  27    2.8 

71.54 

29  22  51.2 

11  28    9.31 

11.501 

4  59  43.4 

71i)7 

30 

11  28  22.52 

11.495 

4  58  20.8 

71.95 

30  22  51.8 

11  32  45.17 

11.488 

4  30  51.6 

72.34 

Oct.    1 

11  32  58.24 

11.482 

4  29  29.4 

72.32 

1  22  52.5 

11  37  20.74 

11.477 

4     1  51.1 

72.69 

2 

11  37  33.67 

11.471 

4    0  29.3 

72.67 

2  22  53.1 

11  41  56.05 

11.467 

3  32  427 

73.01 

3 

11  42    8.84 

11.461 

3  31  21.3 

72.99 

3  22  53.8 

11  46  31.12 

11.458 

3    3  27.1 

rj.30 

4 

11  46  43.77 

1 1 .452 

3    2    6.1 

73.28 

4  22  54.4 

11  51    6.00 

11.450 

2  34    4.8 

73.rw 

5 

11  51  18.52 

11.445 

2  32  44.3 

73.53 

5  22  55.0 

11  55  40.74 

11.445 

3    4  367 

73.78 

6 

11  55  53.13 

11.440 

2    3  16.7 

73.76 

6  22  55.6 

12    0  15.35 

11.441 

1  35    3.4 

73.97 

7 

12    0  27.62 

11.436 

1  33  44.0 

73.95 

7  22  56.3 

12    4  49.88 

11.439 

1    5  257 

74.15 

8 

12    5    2.03 

11.434 

1     4    6.9 

74.12 

8  22  56.9 

12    9  24.38 

11.438 

0  35  44.4 

74.29 

9 

12    9  :{6.41 

11.433 

0  34  26.2 

74.26 

9  22  57.5 

12  13  58.90 

11.439 

+  0    6    0.1 

74.40 

10 

12  14  10.81 

11.434 

+  04  42.6 

74.37 

10  22  58.1 

12  18  33.46 

11.442 

-  0  23  46.5 

74.47 

11 

12  18  45.25 

11-437 

-  0  25    3.3 

74.44 

11  22  58.8 

12  23    8.12 

11.447 

0  53  34.6 

74.52 

12 

12  23  19.79 

1 1 .442 

0  54  50.7 

74.49 

12  22  59.4 

12  27  42.91 

1 1 .453 

1  23  23.5 

74.5:5 

13 

12  27  54.47 

11.448 

1  24  38.8 

74.50 

13  23    0.1 

12  32  17.88 

11.461 

1  53  12.4 

74J»2 

14 

12  32  29.33 

11.456 

1  54  26.9 

74.49 

14  23    0.7 

12  36  53.06 

11.471 

2  23    07 

74.48 

15 

12  37    4.40 

11.466 

2  24  14.3 

74.44 

15  23    1.4 

12  41  28.50 

11.483 

2  52  47.5 

7441 

16 

12  41  39.73 

11.478 

2  54     0.2 

74.37 

16  23    2.0 

12  46    4.26 

11.497 

3  22  32.1 

74.31 

17 

12  46  15.37 

11.492 

3  23  43.9 

74.27 

17  23    2.7 

12  50  40.35 

11.512 

3  52  13.8 

74.17 

18 

12  50  51.35 

11.507 

3  53  24.7 

7413 

18  23    3.3 

12  55  16.82 

11.529 

4  21  51.8 

74.00 

19 

12  55  27.71 

11.524 

4  2:}    1.7 

73.96 

19  23    4.0 

12  69  53.70 

11.547 

4  51  25.3 

73.80 

20 

13    0    4.48 

11.542 

4  52  34.2 

73.75 

20  23    4.6 

13    4  31.06 

11.567 

5  20  53.G 

rj.56 

21 

13    4  41.72 

1 1 .562 

5  22    1.4 

73.51 

21  23    5.3 

13    9    8.90 

11.588 

5  50  15.9 

73.29 

22 

13    9  19.45 

1 1 .583 

5  51  22.6 

78.24 

22  23    6.0 

13  13  47.27 

11.611 

6  19  31.3 

Txm 

23 

13  13  57.71 

11.606 

•  6  20  36.9 

.   72.94 

23  23    6.7 

13  18  26.21 

11.635 

6  48  39.1 

72.66 

24 

13  18  36.54 

11.630 

6  49  43.6 

72.61 

24  23    7.4 

13  23    5.77 

11.661 

7  17  38.5 

72.29 

25 

13  23  15.98 

11.656 

7  18  41.8 

72.24 

25  23    8.1 

13  27  45.97 

11.689 

7  46  287 

71.89 

26 

13  27  56.06 

11.684 

7  47  30.8 

71.84 

26  23    8.8 

13  32  26.84 

11.718 

8  15    8.9 

71.46 

27 

13  32  36.81 

11.713 

8  16    9.8 

71.41 

27  23    9.5 

13  37    8.43 

11.748 

'    8  43  38.4 

70.9il 

28 

13  37  18.28 

1 1 .743 

8  44  38.0 

70.94 

28  23  10.3 

13  41  50.77 

11.780 

9  11  56.3 

70.50 

29 

13  42    0.49 

11.775 

9  12  54.6 

70.44 

29  23  11.1 

13  46  33.88 

11.813 

9  40     1.9 

69.97 

30 

13  46  43.48 

11.808 

9  40  58.8 

69.91 

30  23  11.9 

13  51   17.81 

11.848 

10    7  54.4 

69.40 

31 

13  51  27.28 

11.843 

10    8  49.9 

69.34 

31  23  12.7 

13  56    2.59 

11.884 

10  35  32.9 

68.80 

32 

13  56  11.93 

+11.879 

-10  36  27.0 

-68.74 

32  23  13.6  14     0  48.24 

+1 1 .921 

-1 1     2  56.6 

-<>8.17 
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Date. 
1878. 

FOR  WASHINGTON  MEAN  NOON. 

FOB  MEBIDIAN  TRANSIT. 

Apparent 

Kieht 
Asceuaion. 

Diff.foT 
I  hoar. 

> 

Apnarent 
Deolioation. 

Diff.for 
1  hoar. 

Moan  Time 
of  Tranait. 

Apparent 

Right 
Aaconsiou. 

Diff.  for 
1  b.of 
Long. 

Apparent 
DecilnatioD. 

Diff.for! 

1  hoar of 

Long. 

' 

h    ra     8 

8 

O         /        /' 

II 

d     h    m 

h    m     8 

R 

O         1         II 

It     1 

Nov.  1 

13  56  11.93 

+11.879 

-10  36  27.0 

-68.74 

1  23  13.6  14     0  48.24+11.921 

-11     2  56.6 

-68.17; 

2 

14     0  57.45 

11.916 

1 1     3  49  3 

68.11 

2  23  14.4  14    5  34.80 

11.960 

11  30    4.8 

67.51  , 

3 

14    5  43.88 

1 1 .954 

11  30  56.1 

67.45 

3  23  15.3'  14  10  22.30 

12.000 

11  56  56.7 

66.811 

4 

14  10  31.24 

11.994 

11  57  46.5 

66.75 

4  23  16.1 

14  15  10.77 

12.040 

12  23  31.4 

66.08^ 

5 

14  15  19.57 

12.034 

12  24  19.7 

66.02 

5  23  17.0  14  20    0.25 

12.082 

12  49  48.2 

65.32* 

1 

6 

14  20    890 

12.076 

12  50  35.0 

65.26 

6  23  17.9  14  24  50.77 

12.126 

13  15  46.2 

64.53 

7 

14  24  59.27 

12.120 

13  16  31.5 

64.46 

7  23  18.8  14  29  42.33 

12.172 

13  41  24.9 

63.70 

8 

14  29  50.68 

12.165 

13  42    8.6 

63.63 

8  23  19.7  14  34  34.97 

12.217 

14    6  43.3 

62.84 

9 

14  34  43.16 

12.210 

14    7  25.4 

62.77 

9  23  20.7 

14  39  28.73 

12.263 

14  31  40.6 

61.94 

10 

14  39  36.75 

12.256 

14  32  21.1 

61.87 

10  23  21.7 

14  44  23.61 

12.310 

14  56  15.9 

61.01 

11 

14  44  31.46 

12.303 

14  56  54.8 

60.94 

n  23  22.7 

14  49  19.64 

12.359 

15  20  28.5 

60.05 

12 

14  49  27.32 

12.351 

15  21     5.8 

59.98 

12  23  23.7 

14  54  16.85 

12.409 

15  44  17.5 

59.05 

13 

14  54  24.35 

12.401 

15  44  53.2 

58.98 

13  23  24.7 

14  59  15.24 

12.459 

16    7  42.3 

58.02 

14 

14  59  22.56 

12.451 

16    8  16.4 

57.95 

14  23  25.7|  15    4  14.84 

12.509 

16  30  42.1 

56.96 

15 

15    4  21.97 

12.501 

16  31  14.6 

56.89 

15  23  26.8  15    9  15.66 

12.559 

16  53  16.0 

55.86 1 

16 

15    9  22.60 

12.551 

16  53  46.8 

55.79 

16  23  27.9 

15  14  17.70 

12.610 

17  15  23.1 

54.73 

17 

15  14  24.44 

12.602 

17  15  52.3 

54.66 

17  23  29.0 

15  19  20.97 

12.662 

17  37    2.5 

53.56 

18 

15  19  27.51 

12.653 

17  37  30.1 

53.49 

18  23  30.1 

15  24  25.48 

12.714 

17  58  13.5 

52.36 : 

19 

15  24  31.81 

12.705 

17  58  39.5 

52.29 

19  23  31.3 

15  29  31.24 

12.765 

18  18  55.4 

51.13! 

20 

15  29  37.35 

12.756 

18  19  19.8 

51.06 

20  23  32.5 

15  34  38.24 

12.818 

18  39    7.4 

49.86 ; 

21 

15  34  44.12 

12.808 

18  39  30.2 

49.80 

21  23  33.7 

15  39  46.45 

12.869 

18  58  48.7 

48.57 

22 

15  39  52.10 

12.859 

18  59  10.0 

48.51 

22  23  34.9  15  44  55.90 

12.919 

19  17  58.8 

47.25 

23 

15  45     1.31 

12.909 

19  18  18.6 

47.19 

23  23  36.1 

15  50    6.56 

12.969 

19  36  36.7 

45.89 

24 

15  50  11.73 

12.959 

19  36  55.0 

45.83 

24  23  37.3  15  55  18.43 

13.020 

19  54  41.6 

44.50 

25 

15  55  23.35 

13.009 

19  54  58.4 

44.44 

25  23  38.6  16    0  31.50 

13.069 

20  12  12.7 

43.08 

26 

16    0  36.16 

13.058 

20  12  28.1 

43.02 

26  23  39.9  16    5  45.75 

13.117 

20  29    9.5 

42.64 

27 

16    5  50.12 

13.106 

20  29  23.5 

41.58 

27  23  41.2  16  11     1.14 

13.165 

20  45  31.1 

40.15 

28 

16  11     5.23 

13.153 

20  45  43.7 

40.10 

28  23  42.5 

16  16  17.64 

13.211 

21     1  16.9 

38.65 

29 

16  16  21.45 

13.199 

21     1  28.2 

38.60 

29  23  43.9 

16  21  35.23 

13.256 

21  16  26.3 

37.12 

30 

16  21  38.78 

13.244 

21  16  36.3 

37.07 

30  23  45.2 

16  26  53.92 

13.300 

21  30  58.7 

35.57 

Dec.  1 

16  26  57.18 

13.288 

21  31     7.5 

35.52 

1  23  46.6  16  32  13.64 

13.344 

21  44  53.3 

33.98 

2 

16  32  16.61 

13.331 

21  45    0.9 

33.93 

2  23  48.0 

16  37  34.38 

13.385 

21  58    95 

32.37 

3 

16  37  37.05 

13.372 

21  58  16.0 

32.32 

3  23  49.4 

16  42  56.10 

13.425 

22  10  46.9 

30.73 

4 

16  42  58.46 

13.412 

22  10  52.3 

30.69 

4  23  50.8 

16  48  18.76 

13.463 

22  22  44.8 

29.08 

5 

16  48  20.80 

13.450 

22  22  49.2 

29.04 

5  23  52.3 

16  53  42.32 

13.500 

22  34    2.6 

27.41 

6 

16  53  44.04 

13.486 

22  34    6.1 

27.37 

6  23  53.7 

16  59    6.75 

13.535 

22  44  39.9 

25.70 

7 

16  59    8.14 

13.521 

22  44  42.6 

25.67 

7  23  55.2  17    4  31.98 

13.568 

22  54  36.2 

23.98 

8 

17    4  33.04 

13.554 

22  54  38.1 

23.95 

8  23  56.7  17    9  57.97 

13.599 

23    3  51.1 

22.25 

9 

17    9  58.70 

13.585 

23    3  52.3 

22.22 

9  23  58.2  17  15  24.70 

13.628 

23  12  24.0 

20.49 

10 

17  15  25.09 

13.614 

23  12  24.6 

20.47 

10  23  59.7 

17  20  52.07 

13.654 

23  20  14.6 

18.72 

11 

17  20  52.14 

13.640 

23  20  14.7 

18.70 

12 

17  26  19.81 

13.665 

23  27  22.0 

16.92 

12    0    1.3 

17  26  20.10 

13.680 

23  27  22.3 

16.93 

13 

17  31  48.06 

13.688 

23  33  46.4 

15.12 

13    0    2.8 

17  31  48.70 

13.703 

23  33  47.0 

15.13 

14 

17  37  16.82 

13.708 

23  39  27.4 

13.30 

14    0    4.4 

17  37  17.81 

13.723 

23  39  28.3 

13.31 

15 

17  42  46.02 

13.725 

23  44  24.8 

11.48 

15    0    5.9 

17  42  47.36 

13.740 

23  44  25.9 

11.48 

16 

17  48  15.61 

13.740 

23  48  38.2 

9.64 

16    0    7.5 

17  48  17.31 

13.755 

23  48  39.4 

9.64 

17 

17  53  45.53 

13.753 

23  52    7.6 

7.80 

17    0    9.0 

17  53  47.59 

13.768 

23  52    8.7 

7.80 

18 

17  59  15.72 

13.763 

23  54  52.6 

5.95 

18    0  10.6 

17  59  18.14 

13.778 

23  54  53.6 

5.95 

19 

18    4  46.12 

13.770 

23  56  53.2 

4.10 

19    0  12.1 

18    4  48.90 

13.785 

23  56  53.9 

4.09 

20 

18  10  16.66 

13.774 

23  58    9.3 

2.24 

20    0  13.7 

18  10  19.80 

13.789 

23  58    9.7 

2.22 

21 

18  15  47.26 

13.775 

23  58  40.7 

-  0.38 

21     0  15.2 

18  15  50.76 

13.790 

23  58  40.7 

-  0.36 

22 

18  21  17.86 

13.774 

23  58  27.4 

+  1.48 

22    0  16.8 

18  21  21.72 

13.789 

23  58  27.0 

+  1.50 

23 

18  26  48.41 

13.770 

23  57  29.3 

3.35 

23    0  18.3 

18  26  52.63 

13.785 

23  57  28.4 

3.38 

24 

18  32  18.82 

13.763 

23  55  46.5 

5i21 

24    0  19.9 

18  32  23.40 

13.778 

23  55  44.9 

5.25 

25 

18  37  49.04 

13.754 

23  53  19.1 

7.07 

25    0  21.5 

18  37  63.98 

13.769 

23  53  16.6 

7.11 

26 

18  43  18.98 

13.741 

23  50    7.1 

8.92 

26    0  23.1 

18  43  24.27 

13.756 

23  60    3.7 

8.96 

27 

18  48  48.59 

13.726 

23  46  10.7 

10.77 

27    0  24.6 

18  48  54.23 

13.740 

23  46    6.3 

10.82 

28 

18  54  17.80 

13.708 

23  41  30.1 

12.61 

28    0  26.2 

18  54  23.78 

13.722 

23  41  24.6 

12.66 

29 

18  59  46.57 

13.688 

23  36    5.5 

14.44 

29    0  27.8  18  59  52.89 

13.702 

23  35  58.9 

14.49 1 

30 

19    5  14.81 

13.665 

23  29  57.1 

16.26 

30    0  29.3  19    5  21.47 

13.679 

23  29  49.2 

16.32 

31 

19  10  42.47 

13.639 

23  23    5.2 

18.06 

31     0  30.8  19  10  49.46 

13.653 

23  22  56.0 

18.12 

32 

19  16    9.48 

+13.611 

-23  15  30.0 

+19.86 

32    0  32.31 19  16  16.80 

+13.625 

-23  15  19,4 

+19.93 
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MARS,  1878. 


Date. 
1878. 

FOB  WASHINOT 

ON  MKAN  14 

rooN. 

FOB  MEBIDIAN  TBANSIT. 

Apparent 

SiKbt 
ABoeoaioii. 

DIff.fOT 

IhouT. 

AppareDt 
Decimation. 

Difr.for 
1  hoar. 

Mean  Time 
of  Transit. 

Apparent 

Bight 
Ascension. 

Diftfor 
1  h.of 
Long. 

Apparent 
Decimation. 

Difllfor 

lluRirof 

Long. 

h    m     8 

8 

+  58    3.3 

// 

d 

h    m 

h    m     s 

8 

O         /        (' 

*.     1 

Jan.   1 

0  45  26.29 

+5.302 

+37.20 

1 

6    0.1 

0  45  58.12 

+5.302 

+  5  11  46.6 

+37.16 

2 

0  47  33.84 

5.324 

5  22  56.2 

37.19 

2 

5  58.3 

0  48    5.65 

5.324 

5  26  38.3 

37.14 

3 

0  49  41.91 

5.346 

5  37  48.6 

37.17 

3 

5  56.5 

0  50  13.69 

5.345 

5  41  2i).5 

37.12 

4 

0  51  50.49 

5.368 

5  52  40.4 

37.14 

4 

5  54.7 

0  52  22.24 

5.367 

5  56  20.0 

37.09 

5 

0  53  59.58 

5-389 

6    7  31.7 

37.12 

5 

5  52.9 

0  54  31.30 

5.388 

6  11  10.0 

37.06 

6 

0  56    9.18 

5.411 

6  22  22.2 

37.08 

6 

5  51.2 

0  56  40.86 

5.409 

6  25  595 

37.02 

7 

0  58  19.28 

5.432 

6  37  11.8 

37.04 

7 

5  49.4 

0  58  50.92 

5.430 

6  40  47.4 

36i)6 

8 

1     0  29.88 

5.452 

6  52    0.3 

36.99 

8 

5  47.6 

1     i    1.48 

5.450 

6  55  34.5 

36.93 

9 

1     2  40.97 

5.472 

7    6  47.4 

36.93 

9 

5  45.9 

1     3  12.52 

5.470 

7  10  205 

36.87 

10 

1     4  52.54 

5.492 

7  21  33.2 

36.87 

10 

5  44.1 

1     5  24.04 

5.490 

7  25    4.5 

36.ei 

n 

1     7    4.58 

5.511 

7  36  17.4 

36.81 

11 

5  42.4 

1     7  36.04 

5.510 

7  39  475 

36.75 

12 

1    9  17.09 

5.531 

7  51     0.0 

36.74 

12 

5  40.7 

1     9  48.50 

5.529 

7  54  28.3 

36.6H 

13 

1  11  30.05 

5.550 

8    5  40.7 

36.66 

13 

5  38.9 

1  12    1.41 

5.548 

8    9    7J> 

36.60 

14 

1  13  43.47 

5.568 

8  20  19.5 

36.57 

14 

5  37.2 

1  14  14.78 

5.566 

8  23  44.8 

36^1 

15 

1  15  57.34 

5.587 

8  34  56.0 

36.47 

15 

5  35.5 

1  16  28.59 

5.584 

8  38  19.8 

36.41 

16 

1  18  11.65 

5.605 

8  49  30.2 

36.37 

16 

5  33.8 

1  18  42.84 

5.602 

8  52  52.4 

36.31 

17 

1  20  26.39 

5.623 

9    4    2.0 

36.27 

17 

5  32.1 

1  20  57.52 

5.620 

9    7  22.6 

3650 

18 

1  22  41.56 

5.641 

9  18  3}J2 

36.16 

18 

5  30.4 

1  23  12.63 

5.638 

9  21  505 

36.09. 

19 

1  24  57.16 

5.659 

9  32  57.7 

36.05 

19 

5  28.7 

1  25  28.17 

5.656 

9  36  15.1 

35i)8 

20 

1  27  13.18 

5.677 

9  47  21.5 

35.93 

20 

5  27.1 

1  27  44.13 

5.674 

9  50  375 

35.»« 

21 

1  29  29.63 

5.694 

10    1  42.3 

35.80 

21 

5  25.4 

1  30    0.52 

5.691 

10    4  56.4 

35.73 

22 

1  31  46.50 

5.712 

10  16    0.2 

35.67 

22 

5  23.8 

1  32  17.33 

5.709 

10  19  12.6 

35.61 

23 

1  34    3.80 

5.730 

10  30  14.9 

35.55 

23 

5  22.1 

1  34  34.57 

5.727 

10  33  25.6 

35.4« 

24 

1  36  21.52 

5.747 

10  44  26.4 

35.42 

24 

5  20.5 

1  36  52.23 

5.744 

10  47  35.4 

35.34 

25 

1  38  39.67 

5.765 

10  58  34.6 

35iJ7 

25 

5  18.8 

1  39  10.31 

5.762 

11     1  41.9 

3550 

26 

1  40  58.24 

5.783 

11  12  39.4 

35.13 

26 

5  17.2 

1  41  28.82 

5.781 

11   15  45.0 

35.05 

27 

1  43  17.25 

5.801 

11  26  40.6 

34.97 

27 

5  15.6 

1  43  47.77 

6.799 

11  29  44.4 

34iN) 

28 

1  45  36.69 

5.818 

11  40  38.1 

34.82 

28 

5  14.0 

1  46    7.15 

5.816 

11  43  405 

34.75 

29 

1  47  56.56 

5.837 

11  54  32.0 

34.66 

29 

5  12.3 

1  48  26.96 

5.834 

11  57  32.3 

34.59 

30 

1  50  16.87 

5.855 

12    8  22.0 

34.50 

30 

5  10.7 

1  50  47i20 

5.851 

12  11  20.5 

34.42 

31 

1  52  37.60 

5.872 

12  22    8.0 

34.33 

31 

5    9.2 

1  53    7.87 

5.870 

12  25    47 

3456 

Feb.  1 

1  54  58.75 

5.890 

12  35  49.9 

34.16 

1 

5    7.6 

1  55  28.96 

5.888 

12  38  44.8 

34.08 

2 

1  57  20.34 

5.909 

12  49  27.5 

33.98 

2 

5    6.0 

1  57  50.48 

5.905 

12  52  20.6 

33.90 

3 

1  59  42.35 

5.927 

13    3    0.8 

33.79 

3 

5    4.4 

2    0  12.42 

5.923 

13    5  52.1 

3371 1 

4 

2    2    4.79 

5.944 

13  16  29.6 

33.60 

4 

5    2.8 

2    2  34.79 

5.940 

13  19  19.0 

33.52! 

5 

2    4  27.66 

5.961 

13  29  53.8 

33.40 

5 

5    1.3 

2    4  57.59 

5.958 

13  32  41.3 

33.32 

6 

2    6  50.94 

5.979 

13  43  13.1 

33.20 

6 

4  59.7 

2    7  20.81 

5.976 

13  45  58i) 

33.12 

7 

2    9  14.64 

5.995 

13  56  27.5 

33.00 

7 

4  58.2 

2    9  44.44 

5.993 

13  59  11.3 

32.92; 

8 

2  11  38.74 

6.013 

14    9  36.9 

32.79 

8 

4  56.7 

2  12    8.47 

6.010 

14  12  18.8 

32.71 

9 

2  14    3:23 

6.029 

14  22  41.2 

32.57 

9 

4  55.1 

2  14  32.90 

6.026 

14  25  215 

32.49 

10 

2  16  28.13 

6.046 

14  35  40J2 

32.34 

10 

4  53.6 

2  16  57.72 

6.043 

14  38  18.3 

3256 

11 

2  18  53.41 

6.061 

14  48  33.7 

32.11 

11 

4  52.1 

2  19  22.93 

6.059 

14  51     9.9 

32.03 

12 

2  21  19.10 

6.078 

15    1  21.7 

31.87 

12 

4  50.6 

2  21  48.54 

6.075 

15    3  56.0 

31.81 

13 

2  23  45.18 

6.094 

15  14    4.0 

31.64 

13 

4  49.1 

2  24  14.55 

6.091 

15  16  36.4 

31.56 

14 

2  26  11.65 

6.111 

15  26  40.4 

31.39 

14 

4  47.6 

2  26  40.94 

6.107 

15  29  10.8 

31.30 

15 

2  28  38.50 

6.127 

15  39  10-9 

31.14 

15 

4  46.1 

2  29    7.72 

6.123 

15  41  39.3 

31 .06 

16 

2  31     5.73 

6.142 

15  51  35  3 

30.88 

16 

4  44.6 

2  31  34.88 

6.140 

15  64     1.7 

30.80 

17 

2  33  33.35 

6.158 

16    3  53.5 

30.62 

17 

4  43.1 

2  34    2.42 

6.156 

16    6  17.9 

30.55 

18 

2  36  X  1.34 

6.175 

16  16    55 

30.37 

18 

4  41.6 

2  36  30.33 

6.171 

16  18  27.9 

30.29 

19 

2  38  29.72 

6.190 

16  28  11.2 

30.11 

19 

4  40.2 

2  38  58.63 

6.187 

16  30  31.6 

30.02; 

20 

2  40  58.48 

6.206 

16  40  10.5 

29.83 

20 

4  38.7 

2  41  27.32 

6.203 

16  42  28.9 

* 

29.75! 

21 

2  43  27.62 

6.222 

16  52    3.4 

29.56 

21 

4  37.3 

2  43  56.38 

6.219 

16  54  19.7 

29.47 

22 

2  45  57.14 

6.238 

17    3  49.5 

29.28 

22 

4  35.8 

2  46  25.82 

6.234 

17    6    3.9 

2950 

23 

2  48  27.03 

6.254 

17  15  29.T) 

29.00 

23 

4  34.4 

2  48  55.64 

6.250 

17  17  41.4 

28.92! 

24 

2  50  57.32 

6.270 

17  27    1,7 

28.71 

24 

4  32.9 

2  51  25.85 

6567 

17  29  12.1 

28.63 

25 

2  53  27.99 

6J286 

17  38  27.3 

28.42 

25 

4  31.5 

2  53  56.45 

6i283 

17  40  35.7 

2CJ.34 

26 

2  55  59.05 

6.302 

17  49  45.9 

28.12 

26 

4  30.1 

2  56  27.43 

6599 

17  51  52.3 

2^.05 

27 

2  58  30.49 

6.318 

18    0  57.4 

27.82 

27 

4  28.7 

2  58  58.79 

6.314 

18    3    1.^ 

27.75 

28 

3    1     2.31 

6.334 

18  12    1.6 

27.52 

28 

4  27.3 

3    1  30.53 

6.330 

18  14    4.0 

27.44 

29 

3    3  34.52 

6.350 

18  22  58.5 

2751 

29 

4  25.9 

3    4    266 

6.346 

18  24  58.9 

27.13 

30 

3    6    7.11 

6.366 

18  33  48.0 

26.90 

30 

4  24.5 

3    6  35.17 

6.362 

18  35  46.4 

26.83 

31 

3    8  40.08 

46.382 

+18  44  30.0 

+26.59 

31 

4  23.1 

3    9    8.0^ 

+6.378 

+18  46  26.4 

+26.51 
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•  Date. 
1878. 

POK  WASHINQT 

OK  MEAN  i; 

rOON. 

FOR  ITERrDTA-NT  TRAWSTT. 

Apparent 

Bight 
Ascensioo. 

Dlff.  for 
Ibour. 

Apparent 
Declination. 

Diff.  for 
1  hoar. 

Mean  Time 
of  Tranait. 

Apparect 

Ilight 
Afeceneion. 

Diff.  for 
lb.  of 
Long. 

Apparent 
Decimation. 

Diff.  for 

1  hour  of 

Long. 

Mar.  1 

b    m     8 
3    3  34.52 

46\350 

+18  22  58.5 

+27!21 

d 

1 

h    m 
4  25.9 

h    m     s 
3    4    2.66 

+6\346 

+1^  2^  58.9 

+27J3 

2 

3    6    7.11 

6.366 

18  33  48.0 

26.90 

2 

4  24.5 

3    6  35.17 

6.362 

18  35  46.4 

26.83 

3 

3    8  40.08 

6.382 

18  44  30.0 

26.59 

3 

4  23.1 

3    9    8.06 

6.378 

18  46  26.4 

26.51 

4 

3  11  13.43 

6.397 

18  55    4.4 

26.27 

4 

4  21.7 

3  11  41.33 

6.394 

18  56  58.7 

26.18 

5 

3  13  47.15 

6.413 

19    5  31.0 

25.94 

5 

4  20.3 

3  14  14.97 

6.410 

19    7  23.3 

25.86 

6 

3  16  21.24 

6.428 

19  15  49.7 

25.61 

6 

4  18.9 

3  16  48.98 

6.425 

19  17  40.0 

25.53 

7 

3  18  55.69 

6.443 

19  26    0.4 

25.28 

7 

4  17.6 

3  19  23.35 

6.439 

19  27  48.7 

25.19 

8 

3  21  30.50 

6.458 

19  36    3.0 

24.94 

8 

4  16.2 

3  21  58.08 

6.454 

19  37  49.3 

24.84 

9 

3  24    5.66 

6.472 

19  45  57.4 

24.59 

9 

4  14.8 

3  24  33.16 

6.469 

19  47  41.6 

24.50 

10 

3  26  41.17 

6.486 

19  55  43.4 

24.25 

10 

4  13.5 

3  27    8.58 

6  483 

19  57  25.6 

24.16 

11 

3  29  17.01 

6.500 

20    5  21.1 

23.89 

n 

4  12.1 

3  29  44.33 

6.496 

20    7     1.3 

23.81 

12 

3  31  53.19 

6.614 

20  14  50.2 

23.53 

12 

4  10.8 

3  32  20.42 

6.510 

20  16  28.4 

23.45 

13 

3  34  2i>.70 

6.528 

20  24  10.7 

23.17 

13 

4     9.5 

3  34  56.84 

6.524 

20  25  46.9 

23.09 

14 

3  37    6.53 

6542 

20  33  22.5 

22.81 

14 

4    8.2 

3  37  33.58 

6.538 

20  34  56.7 

22.73 

15 

3  39  43.68 

6.555 

20  42  25.6 

22.44 

15 

4    6.8 

3  40  10.64 

6.551 

20  43  57.8 

22.36 

16 

3  42  21.15 

6.568 

20  51  19.8 

22.07 

16 

4    5.5 

3  42  48.02 

6.564 

20  52  50.0 

21.98 

17 

3  44  58.92 

6.581 

21     0    5.0 

21.70 

17 

4     4.2 

3  45  25.71 

6.577 

21     1  33.2 

21.61 

18 

3  47  37.01 

6.593 

21     8  41.2 

21.32 

18 

4    2.9 

3  48    3.70 

6.589 

21  10    7.4 

21.23 

19 

3  50  15.40 

6.606 

21  17    8.3 

20.93 

19 

4     1.6 

3  50  42.00 

6.602 

21  18  32.5 

20.85 

20 

3  52  54.09 

6.618 

21  25  26.1 

20.55 

20 

4    0.3 

3  53  20.60 

6.614 

21  26  48.3 

20.47 

21 

3  55  33.07 

6.630 

21  33  34.7 

20.16 

21 

3  59.0 

3  55  59.49 

6.626 

21  34  54.9 

20.08 

22 

3  58  12.35 

6.642 

21  41  34.0 

19.77 

22 

3  57.7 

3  58  38.67 

6.639 

21  42  52.2 

19.69 

23 

4    0  51.92 

6.655 

21  49  23.9 

19.37. 

23 

3  56.5 

4    1  18.15 

6.651 

21  50  40.1 

19.30 

24 

4    3  31.78 

6.667 

21  57    4.2 

18.98 

24 

3  55.2 

4    3  57.91 

6.60^ 

21  58  18.5 

18.90 

25 

4    6  11.92 

6.679 

22    4  35.0 

18.58 

26 

3  53.9 

4    6  37.96 

6.675 

22    5  47.3 

18.50 

26 

4    8  52.36 

6.690 

22  11  56.2 

18.18 

26 

3  52.6 

4    9  18.30 

6.687 

22  13    6.6 

1810 

27 

4  11  3:^.07 

6.701 

22  19    7.8 

17.78 

27 

3  51.4 

4  11  58.92 

6.698 

22  20  16.2 

17  70 

28 

4  14  14.07 

6.713 

22  26    9.6 

17.37 

28 

3  50.1 

4  14  39.82 

6.710 

22  27  16.1 

17.29 

25) 

4  16  55.34 

6.725 

22  33    1.5 

16.95 

29 

3  48.9 

4  17  21.00 

6.721 

22  34    6.0 

16.87 

30 

4  19  36.88 

6.r36 

22  39  43.4 

16.54 

30 

3  47.6 

4  20    2.44 

6.732 

22  40  46.1 

16.46 

31 

4  22  13.60 

6.747 

22  46  15.4 

16.12 

31 

3  46.4 

4  22  44.15 

6.743 

22  47  16.2 

16.04 

Apr.  1 

4  25    0.75 

6.758 

22  52  37.5 

15.70 

1 

3  45.1 

4  25  26.11 

6.753 

22  53  36.3 

15.62 

^     2 

4  27  43.07 

6.768 

22  58  49.3 

15.28 

3 

3  43.9 

4  28    8.32 

6.764 

22  59  46.3 

15.20 

3 

4  30  25.62 

6.778 

23    4  51.0 

14.86 

3 

3  42.7 

4  30  50.78 

6.774 

23    5  46.1 

14.78 

4 

4  33    8.41 

6.788 

23  10  42.5 

14.43 

4 

3  41.4 

4  33  33.47 

6.784 

23  11  35.7 

14.35 

5 

4  35  51.43 

6.797 

23  16  23.6 

14  00 

5 

3  40.2 

4  36  16.38 

6.793 

23  17  14.9 

13.92 

6 

4  38  34.67 

6.806 

23  21  54.4 

13.56 

6 

3  39.0 

4  38  59.51 

6.802 

23  22  43.8 

13.48 

7 

4  41   18.11 

6.814 

23  27  14.7 

13.12 

7 

3  37.8 

4  41  42.85 

6.810 

23  28    2.3 

13.05 

8 

4  44    1.76 

6.822 

23  32  24.5 

12.69 

8 

3  36.6 

4  44  26.38 

6.817 

23  33  10.3 

12.61 

9 

4  46  45.59 

6.830 

23  37  23.8 

12.25 

9 

3  35.4 

4  47  10.10 

6.825 

23  38    7.7 

12.17 

10 

4  49  29.61 

6.837 

23  42  12.5 

11.81 

10 

3  34.1 

4  49  54.01 

6.833 

23  42  54.6 

11.73 

11 

4  52  13.80 

6.845 

23  46  50.6 

11.36 

11 

3  32.0 

4  52  38.09 

6.840 

23  47  30.8 

11.20 

12 

4  54  58.17 

6.851 

23  51   18.0 

10.92 

12 

3  31.7 

4  55  22.34 

6.847 

23  51  56.4 

10.84 

13 

4  57  42.68 

6.8.-)8 

23  55  34.7 

10.47 

13 

3  30.5 

4  58    6.74 

6.853 

23  56  11.3 

10.40 

14 

5    0  27.:}5 

6.864 

23  59  40.6 

10.02 

14 

3  29.3 

5    0  51.29 

6.850 

24     0  15.4 

9.94 

15 

5    3  12.15 

6.869 

24    3  35.6 

9.56 

15 

3  28.1 

5    3  35.99 

6.865 

24     4    8.7 

9.49 

16 

5    5  57.09 

6.875 

24    7  19.7 

9.11 

16 

3  27.0 

5    6  20.81 

6.870 

24    7  51.1 

9.04 

17 

5    8  42.15 

6.880 

24  10  53.1 

8.66 

17 

3  25.8 

5    9    5.75 

6.875 

24  11  22.7 

8.59 

IB 

5  11  27.34 

6.885 

24  14  15.6 

8.21 

18 

3  24.6 

5  11  50.82 

6.880 

24  14  43.5 

8.14 

19 

5  14  12.65 

6.889 

24  17  27.2 

7.76 

19 

3  23.4 

5  14  36.01 

6.885 

24  17  53.4 

7.60 

20 

5  16  58.05 

6.894 

24  20  27.9 

7.30 

20 

3  22.2 

5  17  21.30 

6.889 

24  20  52.4 

7.23 

21 

5  19  43.57 

6.899 

24  23  17.6 

6.84 

21 

3  21.0 

5  20    6.60 

6.803 

24  23  40.4 

6.78 

22 

5  22  29.19 

6.903 

24  25  56.3 

6.38 

22 

3  19.8 

.5  22  52.18 

6.807 

24  26  17.5 

6.32 

23 

5  25  14.90 

6.907 

24  28  24.0 

5.92 

23 

3  18.7 

5  25  37.76 

6.001 

24  28  43.5 

5.86 

24 

5  28    0.70 

6.910 

24  30  40.7 

5.46 

24 

3  17.5 

5  28  23.44 

6.905 

24  30  58.5 

5.40 

25 

5  30  46.58 

6.913 

24  32  46.3 

5.00 

25 

3  16.3 

5  31     9.20 

6.908 

24  33    2.5 

4.93 

26 

5  33  32.54 

6.916 

24  34  40.8 

4.54 

26 

3  15.1 

5  33  55.04 

6.911 

24  *34  55.4 

4.47 

27 

5  36  18.56 

6.019 

24  36  24.1 

4.08 

27 

3  14.0 

5  36  40.93 

6.913 

24  36  37.2 

4.01 

28 

5  30    4.64 

6.021 

24  37  56.4 

3.61 

28 

3  12.8 

5  39  26.88 

6.016 

24  38    7.9 

3.55 

20 

5  41  50.78 

6.923 

24  39  17.6 

3.15 

20 

3  11.6 

5  42  12.88 

6.018 

24  39  27.5 

3.09 

30 

5  44  36.95 

6.925 

24  40  27.7 

2.69 

30 

3  10.4 

5  44  58.93 

6.020 

24  40  36.1 

2.63 

31 

5  47  23.17 

+6.927 

+24  41  26.6 

+  2.22 

31 

3    9.3 

5  47  45.02 

+6.021 

+24  41  33.5 

+  2.16 
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Date. 
1878. 

FOR  WASUINQTON  MEAN  NOOK. 

FOB  MERIDIAN  TRANSIT. 

Apparent 

Bight 
Ascension. 

Diff.for 
thoor. 

Apparent 
Declination. 

Diff.for 
1  hoar. 

Mean  Time 
ofXnuMit. 

Apparent 

lught 
Ascension. 

Ditt  for 
1  b.of 
Long. 

Apparent 
Declination. 

DULfor* 

1  hour  of 

Long.  < 

b    m     « 

s 

0        /       /« 

4  *i'.22 

d 

h    m 

h    m     s 

s 

0     t     It 

ft 

May  1 

5  47  23.17 

46.927 

424  41  26.6 

1 

3    9.3 

5  47  45.02 

46.921 

424  41  33.5 

4  2.16 

^a 

5  50    9.41 

6.928 

24  42  14.3 

1.76 

2 

3    8.1 

5  50  31.13 

6.922 

24  42  19.7 

1.69 

3 

5  52  55.68 

6.928 

24  42  50.8 

1.29 

3 

3    6.9 

5  53  17.25 

6.922 

24  42  54.7 

123 

4 

5  55  41.94 

6.928 

24  43  16.2 

0.82 

4 

3    5.7 

5  56    3.38 

6.922 

24  43  18.7 

0.76 

5 

5  58  28.20 

6.928 

24  43  30.5 

4  0.36 

5 

3    4.6 

5  58  49.51 

6.922 

24  43  31.5 

4  0.30 

6 

6    1  14.45 

6.927 

24  43  33.6 

-  0.10 

6 

3    3.4 

6    1  35.62 

6.921 

24  43  33.2 

-0.16 

7 

6    4    0.67 

6.926 

24  43  25.6 

0.57 

7 

3    2.2 

6    4  21.70 

6.919 

24  43  23.8 

0.62 

8 

6    6  46.85 

6.924 

24  43    6.4 

1.03 

8 

3    1.1 

6    7    7.74 

6.918 

24  43    3J2 

1.0!) 

9 

6    9  32.99 

6.922 

24  42  36.2 

1.49 

9 

2  59.9 

6    9  53.74 

6.916 

24  42  31j6 

1-55 

10 

6  12  19.08 

6.920 

24  41  54.8 

1.95 

10 

2  58.7 

6  12  39.69 

6.913 

24  41  48.9 

2.01 

n 

6  15    5.11 

6.917 

24  41     2.4 

2.41 

11 

2  57.6 

6  15  25.58 

6.911 

24  40  55.2 

2.47 

12 

6  17  51.07 

6.913 

24  39  58.9 

2.88 

12 

2  56.4 

6  18  11.40 

6.908 

24  39  50.4 

293 

13 

6  20  36.95 

6.910 

24  38  44.4 

3.34 

13 

2  55.2 

6  20  57.13 

6.904 

24  38  34.6 

3.39 

14 

6  23  22.74 

6.906 

24  37  18.8 

3.80 

14 

2  54.0 

6  23  42.77 

6.900 

24  37    7.7 

3A'» 

15 

6  26    8.44 

6.902 

24  35  42.2 

4.25 

15 

2  52.8 

6  26  28.32 

6.896 

24  35  29.9 

4.31 

16 

6  28  54.04 

6.898 

24  33  54.7 

4.71 

16 

2  51.7 

6  29  13.77 

6.892 

24  33  41.1 

4.76 

17 

6  31  39.54 

6.893 

24  31  56.2 

5.16 

17 

2  50.5 

6  31  59.12 

6.887 

24  31  41.4 

5.21 

18 

6  34  24.92 

6.888 

24  29  46.8 

5.62 

18 

2  49.3 

6  34  44.36 

6.882 

24  29  30.9 

5.66 

19 

6  37  10.19 

6.883 

24  27  26.6 

6.07 

11> 

2  48.1 

6  37  29.48 

6.877 

24  27    9.5 

6.12 

ao 

6  39  55.33 

6.878 

24  24  55.5 

6.52 

20 

2  46.9 

6  40  14.47 

6.872 

24  24  37  J) 

6.57 

21 

6  42  40.35 

6.873 

24  22  13.6 

6.97 

21 

2  45.7 

6  42  59.34 

6.867 

24  21  M.2 

7.02 

22 

6  45  25.23 

6.867 

24  19  20.8 

7.42 

22 

2  44.5 

6  45  44.07 

6.861 

24  19    0.3 

7.46 

23 

6  48    9.98 

6.861 

24  16  17.3 

7.87 

23 

2  43.3 

6  48  28.67 

6.855 

24  15  55i) 

7i)l 

24 

6  50  54.59 

6.855 

24  13    3.1 

8.31 

24 

2  42.1 

6  51  13.12 

6.849 

24  12  40.5 

8.36 

25 

6  53  39.05 

6.849 

24    9  38.1 

8.76 

25 

2  40.9 

6  53  57.42 

6.843 

24    9  14.5 

8.81, 

26 

6  56  23.36 

6.843 

24    6    2.5 

9.21 

26 

2  39.7 

6  56  41.58 

6.836 

24    5  37.9 

955 

27 

6  59    7.51 

6.836 

24    2  16.2 

9.65 

27 

2  38.5 

6  59  25.58 

6.829 

24     1  50.7 

9.6!) 

28 

7     1  51.50 

6.829 

23  58  19.4 

10.09 

28 

2  37.3 

7    2    9.40 

6.822 

23  57  52i> 

10.13  i 

29 

7    4  35.31 

6.822 

23  54  12.0 

10.52 

29 

2  36.1 

7    4  53.06 

6.815 

23  53  44.6 

10.57 

30 

7    7  18.95 

6.814 

23  49  54.2 

10.95 

30 

2  34.9 

7    7  36.54 

6.808 

23  49  25.8 

11.00 

31 

7  10    2.40 

6.807 

23  45  25.9 

11.39 

31 

2  33.6 

7  10  19.83 

6.800 

23  44  56.7 

11.43 

1 

June  1 

7  12  45.66 

6.799 

23  40  47.3 

11.83 

1 

2  32.4 

7  13    2.93 

6.792 

23  40  17.2 

11.86 

2 

7  15  28.73 

6.790 

23  35  58.3 

12.25 

2 

2  31.2 

7  15  45.84 

6.784 

23  35  27.4 

12.29 

3 

7  18  11.60 

6.782 

23  30  59.1 

12.68 

3 

2  30.0 

7  18  28.54 

6.775 

23  30  27.3 

12.72 

4 

7  20  54.24 

6.773 

23  25  49.6 

13.10 

4 

2  28.8 

7  21  11.03 

6.766 

23  25  17.1 

13.13 

5 

7  23  36.66 

6.763 

23  20  30.1 

13.52 

5 

2  27.5 

7  23  53.29 

6.756 

23  19  56.8 

13.55 

6 

7  26  18.86 

6.753 

23  15    0.4 

13.94 

6 

2  26.3 

7  26  35.32 

6.746 

23  14  26.4 

13i>7 

'7 

7  29    0.82 

6.743 

23    9  20.8 

14.36 

7 

2  25.0 

7  29  17.12 

6.736 

23    8  46.0 

14.38, 

8 

7  31  42.54 

6.733 

23    3  31.2 

-14.76 

8 

2  23.8 

7  31  58.68 

6.726 

23    2  55.8 

14.79 

9 

7  34  24.03 

6.723 

22  57  31.9 

15.17 

9 

2  22.6 

7  34  40.00 

6.716 

22  56  55.8 

15.20 

1 

10 

7  37    5.26 

6.712 

22  51  22.7 

15.58 

10 

2  21.3 

7  37  21.07 

6.705 

22  50  46.0 

15.61 

11 

7  39  46J24 

6.701 

22  45    3.8 

15.99 

11 

2  20.0 

7  40    1.89 

6.695 

22  44  26.4 

16.01 

12 

7  42  26.97 

6.691 

22  38  35.2 

16.39 

12 

2  18.8 

7  42  42.45 

6.685 

22  37  57.2 

16.41 

13 

7  45    7.43 

6.681 

22  31  57.0 

16.79 

13 

2  17.5 

7  45  22.75 

6.674 

22  31  18.5 

16.81 

34 

7  47  47.64 

6.670 

22  25    9.2 

17.18 

14 

2  16.2 

7  48    2.79 

6.663 

22  24  30.2 

17.21 

15 

7  50  27.58 

6.659 

22  18  12.0 

17.58 

15 

2  15.0 

7  50  42.57 

6.652 

22  17  32.5 

17.60  j 

16 

7  53    7.25 

6.648 

22  11     5.4 

17.97 

16 

2  13.7 

7  53  22.07 

6.640 

22  10  25.4 

18.00 

17 

7  55  46.66 

6.636 

22    3  49.4 

18.35 

17 

2  12.4 

7  56     1.31 

6.629 

22    3    8.9 

18.3b 

18 

7  58  25.79 

6.625 

21  56  24.2 

18.74 

18 

2  11.1 

7  58  40.27 

6.618 

21  55  43.2 

18.76 

19 

8    1     4.66 

6.614 

21  48  49.7 

19.13 

19 

2    9.8 

8     I  18.97 

6.607 

21  48    8.3 

19.14 

20 

8    3  43.26 

6.602 

21  41     6.1 

19.50 

20 

2    8.5 

8    3  57.40 

6.595 

21  40  24.3 

19^ 

21 

8    6  21.59 

6.591 

21  33  13.4 

19.88 

21 

2    7.2 

8    6  35.56 

6.584 

21  32  31.2 

]9i)0 

22 

8    8  59.65 

6.581 

21  25  11.7 

20.26 

22 

2   ^.9 

8    9  13.45 

6.573 

21  24  29.2 

2027 

23 

8  11  37.44 

6.570 

21  17     1.1 

20.62 

2:1 

2    4.6 

8  11  51.07 

6.562 

21   16  18.2 

20.64 

24 

8  14  14.95 

6.558 

21     8  41.6 

20.99 

24 

2    3.2 

8  14  28.42 

6.551 

21     7  58.4 

21. UO 

25 

8  16  52.19 

6.546 

21     0  13.4 

21.36 

25 

2    1.9 

8  17    5.49 

6.539 

20  59  29.9 

21.37 

26 

8  19  29.16 

6.535 

20  51  36.4 

21.72 

26 

2    0.6 

8  19  42.30 

6.528 

20  50  52.7 

21.73 

27 

8  22    5.86 

6.523 

20  42  50.8 

22.08 

27 

1  59.3 

8  22  18.83 

6.516 

20  42    6.9 

5K.09 

28 

8  24  42.27 

6.511 

20  33  56.6 

22.43 

28 

1  57.9 

8  24  55.07 

6.504 

20  33  12.5 

f&AA 

29 

8  27  13.40 

6.499 

20  24  53.9 

22.79 

29 

1  56.6 

8  27  31.03 

6.492 

20  24    9.6 

22.80 

30 

8  29  54.24 

6.487 

20  15  42.8 

23.13 

30 

1  55.3 

8  30    6.70 

6.480 

20  14  58.4 

23.13 

31 

8  32  29.79 

46.475 

+20    6  23.5 

-23.47 

31 

1  53.9 

8  32  42.09 

46.468420    5  38.9 

-23.47 
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Date. 
1878. 

FOB  WASUINOTON  MBAJ^T  NOOK. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Right 
AaconsioD. 

Difffor 
Iboor. 

Apparent 
Declination. 

Diff.for 
1  hoar. 

Mean  Time 
of  Transit. 

Apparent 

Rij::lit 
Asceiiflion. 

Diff.for 
Ih.of 
Long. 

Apnaront 
Deolmation. 

Difltfor 

1  hoar of 

Long. 

July  1 

h    ra     8 
8  32  29.70 

+(>\475 

+20*    6  2^5 

-2d!47 

d     h    m 
1     1  53.9 

h    m      8 
8  32  42.09 

+6\468 

+20     5  38.9 

-23^47 

^  2 

8  35     5.06 

6.463 

19  56  55.9 

23.81 

2     1  52.6 

8  35  17.19 

6.456 

19  56  11.3 

23.82 

3 

8  37  40.04 

6.451 

19  47  20.3 

24.15 

3     1  51.2 

8  37  52.00 

6.444 

19  46  35.6 

24.16 

4 

8  40  14.73 

6.4.39 

19  37  36.7 

24.48 

4     1  49.8 

8  40  26.52 

6.432 

19  36  51.9 

24.48  ' 

S 

8  42  49.13 

6.427 

19  27  45.2 

24.81 

5     1  48.5 

8  43    0.75 

6.420 

19  27    0.3 

24.81 

6 

8  45  23.23 

6.415 

19  17  45.8 

25.13 

6    1  47.1 

8  45  34.68 

6.408 

19  17    1.0 

25.13 

7 

8  47  57.03 

6.403 

19    7  38.7 

25.45 

7     1  45.7 

8  48    8.31 

6.395 

19    6  53.9 

25.46 

8 

8  50  30.54 

6.390 

18  57  23.9 

25.77 

8     1  44.3 

8  50  41.65 

6.383 

18  56  39.1 

25.77 

9 

8  53    3.76 

6.378 

18  47     1.5 

26.09 

9     1  43.0 

8  53  14.70 

6.371 

18  46  16.7 

26.09! 

10 

8  55  36.69 

6.366 

18  :36  31.6 

26.40 

10     1  41.6 

8  55  47.46 

6.358 

18  35  46.9 

26.40 

11 

8  58    9.32 

6.353 

18  25  54.3 

26.71 

11     1  40.2 

8  58  19.92 

6.346 

18  25    9.7 

26.70 

]2 

9    0  41.66 

6.341 

18  15    9.7 

27.00 

12    1  38.8 

9    0  52.09 

6.334 

18  14  25.3 

27,00 

IS 

9    3  13.70 

6.329 

18    4   18.0 

27.30 

13     1  37.4 

9    3  23.96 

6.322 

18    3  33.7 

27.30 

14 

9    5  45.46 

6.317 

17  53  19.0 

27.60 

14     1  35.9 

9    5  55.56 

6.311 

17  52  34.8 

27.60 

15 

9    8  16.94 

6.306 

17  42  13.0 

27.90 

15     1  34.5 

9    8  26.87 

6.299 

17  41  29.0 

27.89 

16 

9  10  48.14 

6.294 

17  30  59.9 

28.19 

16    1  33.1 

9  10  57.90 

6.287 

17  30  16.2 

28.17 

17 

9  13  19.06 

6.283 

17  19  40.0 

28.47 

17     1  31.7 

9  13  28.66 

6.276 

17  18  56.5 

28.46 

18 

9  15  49.71 

6.272 

17    8  13.2 

28.76 

18     1  30.2 

9  15  59.14 

6.264 

17    7  30.0 

28.74 

19 

9  18  20.09 

6.261 

16  56  39.7 

29.04 

19     1  28.8 

9  18  29.36 

6.253 

16  55  56.8 

29.03 

20 

9  20  50.21 

6.249 

16  44  59.5 

29.32 

20     1  27.4 

9  20  59.31 

6i242 

16  44  16.8 

29.30 

21 

9  23  20.05 

6.238 

16  33  12.7 

29.59 

21     1  25.9 

9  23  28.99 

6.231 

16  32  30.3 

29.57 

22 

9  25  49.65 

6.227 

16  21  19.3 

29.86 

22    1  24.5 

9  25  58.42 

6221 

16  20  37.2 

29.84 

23 

9  28  19.00 

6.217 

16    9  19.4 

30.13 

23     1  23.0 

9  28  27.60 

6.210 

16    8  37.7 

30.11 

24 

9  30  48.09 

6.207 

15  57  13.2 

30.39 

24     1  21.6 

9  30  56.53 

6MS0Q 

15  56  31.9 

30.37 

25 

9  33  16.93 

6.196 

15  45    0.7 

30.65 

25     1  20.1 

9  33  25.20 

6.189 

15  44  19.8 

30.63 

26 

9  35  45.51 

6.186 

15  32  42.0 

30.90 

26    1  18.6 

9  35  53.61 

6.179 

15  32    1.5 

30.88 

27 

9  38  13.85 

6.176 

15  20  17.3 

31.15 

27    1  17.2 

9  38  21.79 

6.169 

.15  19  37.2 

31.13 

28 

9  40  41.95 

6.166 

15    7  46.6 

31.40 

28     1  15.7 

9  40  49.72 

6.159 

15    7    7.0 

31.38 

29 

9  43    9.80 

6.156 

14  55  10.0 

31.65 

29    1  14.2 

9  43  17.41 

6.149 

14  54  30.9 

31.63 

30 

9  45  37.42 

6.146 

14  42  27.6 

31.88 

30    1  12.7 

9  45  44.86 

6.139 

14  41  49.0 

31.87 

31 

9  48    4.81 

6.136 

14  29  39.5 

32.11 

31     1  11.3 

9  48  12.09 

6.129 

14  29    1.4 

32.10 

Aug.  1 

9  50  31.95 

6.126 

14  16  45.8 

32.35 

1     1     9.8 

9  50  39.07 

6.119 

14  16    8.2 

32.33 

2 

9  52  58.86 

6.116 

14     3  46.6 

32.58 

2     1     8.3 

9  53    5.82 

6.109 

14    3    9.6 

32.56 

!           3 

9  55  25.54 

6.107 

13  50  42.0 

32.80 

3    1     6.8 

9  55  32.34 

6.100 

13  50    5.5 

32.78 

4 

9  57  51.99 

6.097 

13  37  32.0 

33.03 

4     1     5.3 

9  57  58.62 

6.090 

13  36  56.1 

33.00 

5 

10    0  18.21 

6.088 

13  24  16.9 

33.24 

5     1     3.8 

10    0  24.68 

6.081 

13  23  41.5 

33.21 

6 

10    2  44.21 

6.078 

13  10  56.6 

33.45 

6     1     2.3 

10    2  50.52 

6.072 

13  10  21.8 

33.42 

7 

10    5  10.00 

6.069 

12  57  31.3 

33.65 

7    1     0.8 

10    5  16.15 

6.063 

12  56  57.2 

33.63 

8 

10    7  35.58 

6.C6I 

12  44     1.2 

33.86 

8    0  59.3 

10    7  41.57 

6.054 

12  43  27.7 

33.83 

■  9 

10  10    0.94 

6.053 

12  30  26.1 

34.06 

9    0  57.7 

10  10    6.76 

6.046 

12  29  53.3 

34.04 

10 

10  12  26.11 

6.045 

12  16  46.3 

34.26 

10    0  56.2 

10  12  31.77 

6.038 

12  16  14.2 

34.23 

11 

10  14  51.07 

6.036 

12    3     1.7 

34.45 

11     0  54.7 

10  14  56.57 

6.029 

12    2  30.4 

34.42 

12 

10  17  15.84 

6.028 

11  49  12.6 

34.64 

12    0  53.1 

10  17  21.18 

6.022 

11  48  41.9 

34.61 

13 

10  19  40.43 

6.021 

11  35  18.8 

34.83 

13    0  51.6 

10  19  45.61 

6.014 

11  34  48.9 

34.80 

14 

10  22    4.84 

6.013 

11  21  20.7 

35.01 

14     0  50.1 

10  22    9.86 

6.007 

11  20  51.5 

3*1.98 

15 

10  24  29.07 

6.006 

11     7  18.1 

35.20 

15    0  48.5 

10  24  33.93 

6.000 

11     6  49.7 

35.16 

16 

10  26  53.13 

5.999 

10  53  11.2 

35.38 

16    0  47.0 

10  26  57.83 

5.993 

10  52  43.6 

35.34 

17 

10  29  17.03 

5.993 

10  39    0.1 

35..55 

17    0  45.5 

10  29  21.57 

5.986 

10  38  33.2 

.35.52 

18 

10  31  40.79 

5.987 

10  24  44.9 

35.72 

18    0  43.9 

10  31  45.17 

5.980 

10  24  18.7 

35.69 

19 

10  34     4.40 

5.980 

10  10  25.6 

35.89 

19    0  42.4 

10  34     8.62 

5.973 

10  10    0.2 

35.85 

20 

10  36  27.85 

5.974 

9  56    2.2 

36.05 

20    0  40.8 

10  36  31.91 

tysm 

9  55  37.7 

36.01 

21 

10  :to  51.18 

5.969 

9  41  34.9 

36.21 

21     0  39.3 

10  38  55.08 

5.962 

9  41  11.3 

36.18 

22 

10  41   14.38 

5.963 

9  27    3.8 

36.37 

22    0"37.7 

10  41   18.12 

5.957 

9  26  41.0 

36.34 

23 

10  43  37.44 

5.958 

9  12  29.0 

36.53 

23    0  36.2 

10  43  41.03 

5.951 

9  12    7.0 

36.49 

24 

10  46    0.38 

5.953 

8  57  50.7 

36.68 

24     0  34.6 

10  46    3.81 

5.946 

8  57  29.5 

36.64 

25 

10  48  23.20 

5.949 

8  43    8.7 

36.82 

25    0  33.0 

10  48  26.47 

5.941 

8  42  48.5 

36.79 

26 

10  50  45.91 

5.943 

8  28  23.4 

36.95 

26    0  31.5 

10  50  49.02 

5.937 

8  28    4.0 

36.92 

27 

10  53    8.51 

5.939 

8  13  34.7 

37.09 

27    0  29.9 

10  53  11.46 

5.934 

8  13  16.2 

37.05 

28 

10  55  31.01 

5.936 

7  58  42.b 

37.23 

28    0  28.3 

10  55  33.81 

5.930 

7  58  25.2 

37.19 

29 

10  57  53.42 

5.932 

7  43  47.7 

37.36 

29    0  26.8 

10  57  56.06 

5.925 

7  43  31.0 

37.32 

30 

11     0  15.73 

5.928 

7  28  49.5 

37.48 

30     0  25.2 

11     0  18.21 

5.921 

7  28  33.8 

37.44 

31 

1 1     2  37.95 

+5.924 

+7  13  48.4 

-37.61 

31     0  23.6 

11     2  40.27 

+5.918+  7  13  33.61 

-37.56 

360 
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Date. 
1878. 

FOB  WASHINGTON  MEAN  NOON. 

FOB  MXBIDIAN  TBANSIT. 

Apparent 

XQght 
Ascension. 

Difllfor 
Ihoor. 

Apparent 
Declination. 

Diff-for 
Ihonr. 

Mean  Time 
of  Transit. 

Apparent 

iBght 
Ascension. 

Diff.for 
lh.of 
Long. 

• 

Apparent 
Declination. 

Dlftfor! 

llionrof 

Long.  ' 

h    m     8 

8 

0        1        It 

// 

d      h    m 

h    m     8 

8 

o       /       *» 

46  58  30.5 

u 

Sept.  1 

11     5    0.09 

45.921 

46  58  44.4 

-37.73 

1     0  22.1 

11    5    2.26 

45.915 

-37.68 

2 

1 1     7  22.14 

5.917 

6  43  37.7 

37.84 

2    0  20.5 

11     7  24.16 

5.911 

6  43  24.8 

37.79 

3 

11     9  44.11 

5.914 

6  28  28.4 

37.94 

3    0  18.9 

11     9  45.97 

5.908 

6  28  16.4 

37.90 

4 

11  12    6.01 

5.911 

6  13  16.5 

38.05 

4    0  17.3 

11  12    7.71 

5.905 

6  13    5.4 

38.01! 

5 

11  14  27.85 

5.909 

5  58    2.1 

38.15 

5    0  15.8 

11  14  29.40 

5.902 

5  57  52.0 

38.11 

6 

11  16  49.63 

5.906 

5  42  45.3 

38.24 

6    0  14.2 

11  16  51.02 

5.900 

5  42  36iS 

38J20 

7 

11  19  11.35 

5.904 

5  27  26.1 

38.34 

7    0  12.6 

11  19  12.59 

5.898 

5  27  18.1 

38.30, 

8 

11  21  33.03 

5.902 

5  12    4.8 

38.43 

8    0  11.0 

11  21  34.11 

5.896 

5  11  57.7 

38.391 

9 

11  23  54.67 

5.901 

4  56  41.3 

38.52 

9    0    9.5 

11  23  55.59 

5.894 

4  56  35.3 

38.48, 

10 

11  26  16.28 

5.900 

4  41  15.8 

38.60 

10    0    7.9 

11  26  17.05 

5.893 

4  41  10.7 

38.56 

11 

11  28  37.87 

5.899 

4  25  48.4 

38.68 

11    0    6.3 

11  28  38.48 

5i}93 

4  25  44.3 

38.64 

12 

1 1  30  59.44 

5.898 

4  10  19.0 

38.76 

12    0    4.7 

11  30  59.90 

5.892 

4  10  16.0 

38.72' 

13 

11  33  21.00 

5.898 

3  54  47.8 

38.84 

13    0    3.1 

11  33  21.30 

5.892 

3  54  45.8 

38i^, 

14 

11  35  42.56 

6.898 

3  39  14.8 

38.91 

14    0    1.5 

11  35  42.71 

5.892 

3  39  13.8 

38.87 

15 

11  38    4.12 

5.899 

3  23  40.2 

38.98 

15    0    0.0 

11  38    4.11 

5.892 

3  23  40J2 

38.93 

23  58.4 

11  40  25.54 

5.893 

3    8    4.£ 

39.00 

16 

11  40  25.70 

5.900 

3    8    3.9 

39.05 

16  23  56.8 

1 1  42  47.00 

5.894 

2  52  28J2 

39.06 

17 

11  42  47.31 

5.901 

2  52  26.1 

39.11 

17  23  55.2 

11  45    8.48 

5.896 

2  36  50.0 

39.12 

18 

11  45    8.94 

5.902 

2  36  46.9 

39.17 

18  23  53.6 

11  47  29.99 

5.898 

2  21  10.5 

39.17 

19 

11  47  30.62 

5.904 

2  21    6.3 

39.22 

19  23  52.1 

11  49  51.55 

5.900 

2    5  29.8 

a9.22| 

20 

11  49  52.33 

5.906 

2    5  24.6 

39.27 

20  23  50.5 

11  52  13.16 

5.902 

I  49  479 

3957; 

21 

11  52  14.09 

5.908 

1  49  41.7 

39.31 

21  23  48.9 

11  54  34.81 

5.904 

1  34    5.0 

39.31 

22 

11  54  35.90 

5.910 

1  33  57.8 

39.35 

22  23  47.3 

11  56  56.52 

5.906 

1  18  21J2 

39.31 1 

23 

11  56  57.77 

5.912 

1  18  12.9 

39.38 

23  23  45.8 

11  59  18.30 

5.909 

1     2  36.6 

39.37 

24 

11  59  19.71 

5.915 

1     2  27.2 

39.41 

24  23  44.2 

12    1  40.16 

5.912 

0  46  51J2 

39.40 

25 

12    1  41.72 

5.919 

0  46  40.8 

39.44 

25  23  42.6 

12    4    2.09 

5.916 

0  31     5.2 

30.42 

26 

12    4    3.81 

5.922 

0  30  53.8 

39.46 

26  23  41.0 

12    6  24.11 

5.919 

40  15  18.8 

39.44 ! 

27 

12    6  25.98 

5.926 

40  15    6.3 

39.48 

27  23  39.5 

12    8  46.21 

5.923 

-0    0  28.1 

39.461 

28 

12    8  48.23 

5.929 

^0    0  41.6 

39.50 

28  23  37.9 

12  11     8.40 

6.927 

0  16  15.4 

39.47 

29 

12  11  10.58 

5.933 

0  16  29.9 

39.51 

29  23  36.3 

12  13  30.68 

5.931 

0  32    2.9 

39.47; 

30 

12  13  33.02 

5.937 

0  32  18.4 

39.52 

30  23  34.8 

12  15  53.07 

5.936 

0  47  50.4 

39.47: 

Oct.   1 

12  15  55.56 

5.941 

0  48    6.9 

39.52 

1  23  33.2 

12  18  15.57 

5.940 

1     3  37.9 

39.47; 

2 

12  18  18.22 

5.946 

1     3  55.5 

39.52 

2  23  31.6 

12  20  38.19 

5.945 

1  19  25.3 

39.47' 

3 

12  20  40.99 

5.951 

1  19  44.0 

39.51 

3  23  30.1 

12  23    0.93 

5.950 

1  35  12.6 

39.46 

4 

12  23    3.89 

5.956 

1  35  32.3 

39.50 

4  23  28.5 

12  25  23.79 

5.955 

1  50  59.6 

39.45  j 

5 

12  25  26.91 

5.962 

1  51  20.3 

39.49 

5  23  27.0 

12  27  46.79 

5.961 

2    6  46.2 

39.43 

j 

6 

12  27  50.07 

5.967 

2    7    7.9 

39.47 

6  23  25.4 

12  30    9.93 

5.967 

2  22  32.4 

39.41 

7 

12  30  13.37 

5,973 

2  22  55.1 

39.45 

7  23  'K.O 

12  32  33.21 

5.973 

2  38  18.0 

39.38 

8 

12  32  36.81 

5.979 

2  38  41.7 

39.42 

8  23  22.3 

12  34  56.64 

5.980 

2  54    2.9 

39.36; 

9 

12  35    0.40 

5.986 

2  54  27.7 

39.39 

9  23  20.8 

12  37  20.25 

5.987 

3    9  47.1 

39.33 

10 

12  37  24.17 

5.994 

3  10  12.9 

39.36 

10  23  19.2 

12  39  44.04 

5.995 

3  25  30.5 

39.29 

11 

12  39  48.12 

6.002 

3  25  57.2 

39.33 

11  23  17.7 

12  42    8.01 

6.003 

3  41  13.0 

39.25 

12 

12  42  12.25 

6.009 

3  41  40.7 

39.30 

12  23  16.2 

12  44  32.17 

6.011 

3  56  54.5 

39.21 

13 

12  44  36.57 

6.017 

3  57  23.3 

39.25 

13  23  14.6 

12  46  56.52 

«  6.019 

4  12  35.0 

39.17 

14 

12  47     1.08 

6.026 

4  13    4.7 

39.20 

14  23  13.1 

12  49  21.08 

6.028 

4  28  14.3 

39.11 

15 

12  49  25.79 

6.034 

4  28  44.9 

39.15 

15  23  11.6 

12  51  45.85 

6.037 

4  43  52.3 

39.05 

16 

12  51  50.73 

6.044 

4  44  238 

39.10 

16  23  10.0 

12  54  10.84 

6.046 

4  59  28.9 

38.99 

17 

12  54  15.88 

6.053 

5    0    1.3 

39.04 

17  23    8.5 

12  56  36.06 

6.056 

5  15    4.0 

38.93 

*     18 

12  56  41.26 

6.062 

5  15  37.4 

38.97 

18  23    7.0 

12  59    1.52 

6.065 

5  30  37.5 

38.86 

19 

12  59    6.88 

6.072 

5  31  12.0 

38.90 

19  23    5.5 

13    1  27.22 

6.075 

5  46    9.4 

38.79, 

20 

13     1  32.74 

6.082 

5  46  44.7 

38.83 

20  23    4.0 

13    3  53.16 

6.085 

6    1  39.5 

38.711 

21 

13    3  58.84 

6.093 

6    2  15.6 

38.75 

21  23    2.5 

13    6  19.34 

6.096 

6  17    7.6 

38.62! 

22 

13    6  25.19 

6.103 

6  17  44.6 

38.66 

22  23    1.0 

13    8  45.79 

6.107 

6  32  33.6 

38.54, 

23 

13    8  51.80 

6.114 

6  33  11.5 

38,57 

23  22  59.5 

13  11  12.51 

6.119 

6  47  57.5 

38.45 

24 

13  11  18.68 

6.125 

6  48  36.3 

38.48 

24  22  580 

13  13  39.49 

6.130 

7    3  19.1 

38.351 

25 

13  13  45.82 

6.137 

7    3  58.7 

38.38 

25  22  56.5 

13  16    6.74 

6.141 

7  18  38.3 

38.24 

26 

13  16  13.24 

6.148 

7  19  18.7 

38.28 

26  22  55.1 

13  18  34.26 

6.153 

7  33  55.0 

38.13 

27 

13  18  40.93 

6.160 

7  34  36.2 

38.17 

27  22  53.6 

13  21     2.07 

6.165 

7  49    9.0 

38.03 

28 

13  21     8.90 

6.172 

7  49  51.1 

38.06 

28  22  52.1 

13  23  30.17 

6.177 

8    4  20.3 

37.01. 

29 

13  23  37.16 

6.183 

8    5    3.3 

37.95 

29  22  50.7 

13  25  58.55 

6.189 

8  19  28.8 

37.7D 

30 

13  26    5.71 

6.195 

8  20  12,5 

37.82 

30  22  49.2 

13  28  27.23 

6.201 

8  34  Mm 

37.66 

31 

13  28  34.56 

6.208 

8  35  18.7 

37.69 

31  22  47.7 

13  30  56.22 

6.214 

8  49  36.5 

37.53 

32 

13  31     3.70 

46.221 

-8  50  21.8 

-37.56 

32  22  46.3 

13  33  25.51 

46.226 

-9    4  35.6 

-37.40 
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Bftte. 
1878. 

FOB  WA8HINQT0N  MBAN  NOON. 

FOB  MBBIDIAN  TRANSIT. 

Apparent 

ififtht 
ABcenaion. 

Dlff.for 
Ihour. 

Apparent 
D6ounation. 

IMfllfor 
Ihonr. 

Mean  Time 
of  Transit. 

Apparent 

Bight 
Ascension. 

Diftfor 
lb.  of 
Long. 

Apparent 
Declination. 

Diffifor 

1  hoar of 

Long. 

h    m     B 

8 

0        /       /' 

/f 

d     h    m 

h    m     8 

s 

0        1        II 

// 

Not.  I 

13  31     3.70 

46i221 

-8  50  21.8 

-37.66 

1  22  46.3 

13  33  25.51 

46i226 

-9    4  35.6 

-37.40 

2 

IH  33  33.16 

6.234 

9    5  21.6 

37.42 

2  22  44.8 

13  35  55.11 

6J239 

9  19  31.5 

37.25; 

3 

]3  30    2.93 

6.247 

9  20  18.2 

37.28 

3  22  43.4 

13  38  25.03 

6.254 

9  34  24.0 

37.11 

4 

13  38  33.02 

6.261 

9  35  11.4 

37.14 

4  22  42.0 

13  40  55i29 

6.268 

9  49  12.9 

36.96 

5 

13  41     3.45 

6J275 

9  50    1.0 

36.99 

5  22  40.5 

13  43  25.86 

6.282 

10    3  58.1 

36.81 

6 

13  43  34.21 

6.289 

10    4  46.9 

36.84 

6  22  39.1 

13  45  56.81 

6J396 

10  18  39.6 

36.65, 

7 

13  46    5.31 

6.303 

10  19  29.1 

36.68 

7  22  37.7 

13  48  28.00 

6.311 

10  33  17.4 

36.49 

8 

13  48  36.76 

6.317 

10  34    7.5 

36.52 

8  22  36.3 

13  50  59.73 

6.325 

10  47  51.2 

36.32 

9 

13  51     8.56 

6.332 

10  48  41.9 

36.35 

9  22  34.9 

13  53  31.73 

6.340 

1 1     2  20.8 

36.15 

10 

13  53  40.72 

6.347 

11     3  12.1 

36.17 

10  22  33.5 

13  56    4.09 

6.356 

11  16  46.2 

35.97 

11 

13  56  13.26 

6.363 

11  17  38.2 

35.99 

11  22  32.1 

13  58  36.83 

6.372 

11  31     7.4 

•   35.78 

12 

13  58  46.17 

6.379 

11  31  59.9 

35.81 

12  22  30.7 

14     1     9.96 

6.389 

11  45  24.2 

35.60 

13 

14     1  19.47 

6.396 

11  46  17iJ 

35.62 

13  22  29.3 

14    3  43.48 

6.405 

11  59  36.4 

35.41 

14 

14    3  53.16 

6.412 

12    0  30.0 

35.43 

14  22  27.9 

14    6  17.39 

6.421 

12  13  44.0 

35.22 

15 

14    6  27iM 

6.429 

12  14  38.1 

35.24 

15  22  26.6 

14    8  51.69 

6.437 

12  27  46.9 

35.02 

16 

14    9    1.72 

6.445 

12  28  41.4 

35.04 

16  22  25.2 

14  11  26.41 

6.454 

12  41  44.9 

34.81 

17 

14  11  36.61 

6.462 

12  42  39.9 

34.83 

17  22  23.9 

14  14     1.53 

6.472 

12  55  37.8 

34.59  i 

18 

14  14  11.91 

6.479 

12  56  33.8 

34.61 

18  22  22.5 

14  16  37.08 

6.490 

13    9  25.6 

34.38 

19 

14  16  47.62 

6.497 

13  10  21.5 

34.39 

19  22  21.2 

14  19  13.04 

6.507 

13  23    8.1 

34.16: 

20 

14  19  23.76 

6.514 

13  24    4.4 

34.17 

20  22  19.8 

14  21  49.41 

6.524 

13  36  45.2 

33.93 

21 

14  22*  0.31 

6.532 

13  37  41.8 

33.95 

21  22  185 

14  24  26.21 

6.543 

13  50  16.7 

33.69 

22 

14  24  37ji28 

6.550 

13  51  13.7 

33.71 

22  22  17.2 

14  27    3.44 

6.561 

14    3  42.6 

33.46 

23 

14  27  14.69 

6.568 

14    4  39.9 

33.47 

23  22  15.9 

14  29  41.10 

6.579 

14  17    2.7 

33.21  1 

24 

14  29  52.52 

6.585 

14  18    0.3 

33.22 

24  22  14.6 

14  32  19.19 

6.596 

14  30  16.8 

32.96 

25 

14  32  30.79 

6.603 

14  31  14.7 

32.97 

25  22  13.3 

14  34  57.71 

6.614 

14  43  24.8 

32.70 

26 

14  35    9.49 

6.621 

14  44  23.0 

32.71 

26  22  12.0 

14  37  36.67 

6.632 

14  56  26.5 

32.43 

27 

14  37  4BJb2 

6.640 

14  57  24.9 

32.45 

27  22  10.7 

14  40  16.06 

6.651 

15    9  21 9 

32.17 

28 

14  40  28.19 

6.658 

15  10  20.5 

32.18 

28  22    9.4 

14  42  55.90 

6.669 

15  22  10.8 

31.90 

29 

14  43    6.20 

6.677 

16  23    9.5 

31.90 

29  22    8.2 

14  45  36.18 

6.687 

15  34  53.1 

31.62 

30 

14  45  48.66 

6.695 

15  35  52.0 

31.63 

30  22    6.9 

14  48  16.91 

6.706 

15  47  28.6 

31.33 

Dec.  1 

14  48  29.56 

6.713 

15  48  27.7 

31.34 

1  22    5.7 

14  50  58.09 

6.725 

15  59  57.2 

31.05 

2 

14  51  10.91 

6.732 

16    0  56.5 

31.05 

2  22    4.4 

14  53  39.71 

6.744 

16  12  19.0 

30.75 

3 

14  53  52.71 

6.751 

16  13  18.3 

30.76 

3  22    3.2 

14  56  21.80 

6.763 

16  24  33.6 

30.46 

4 

14  56  34.97 

6.771 

16  25  33.0 

30.46 

4  22    2.0 

14  59    4.35 

6.783 

16  36  41.0 

30.15 

5 

14  59  17.70 

6.790 

16  37  40.4 

30.15 

5  22    0.7 

15    1  47.35 

6.802 

16  48  41.0 

29.84 

6 

15    2    0.88 

6.809 

16  49  40.4 

29.84 

6  21  59.5 

15    4  30.83 

6.821 

17    0  33.5 

29.52 

7 

15    4  44.53 

6.828 

17     1  32.8 

29.52 

7  21  58.3 

15    7  14.78 

6.841 

17  12  18.4 

29.21 

8 

15    7  28.66 

6.848 

17  13  17.0 

29.21 

8  21  57.1 

15    9  59.20 

6.860 

17  23  55.6 

28.80 

9 

15  10  13.26 

6.868 

17  24  54.7 

28.88 

9  21  55.9 

15  12  44.09 

6.880 

17  35  25.0 

28.56 , 

10 

15  12  58.33 

6.888 

17  36  24.1 

26.55 

10  21  54.7 

15  15  29.46 

6.901 

17  46  46.5 

28.22 

11 

15  15  43.88 

6.909 

17  47  45.4 

28.21 

1 1  21  53.6 

15  18  15.32 

6.921 

17  57  59.9 

27.89 

12 

15  18  29.92 

6.929 

17  58  58.6 

27.87 

12  21  52.4 

15  21     1.68 

6.941 

18    9    5.0 

27.54 

13 

15  21  16.45 

6.949 

18  10    3.6 

27.53 

13  21  51.2 

15  23  48.52 

6.962 

18  20     1.7 

27.181 

14 

15  24    3.47 

6.969 

18  21     0.1 

27.18 

14  21  50.1 

15  26  35.85 

6.982 

18  30  50.0 

26.83 

15 

15  26  50.98 

6.989 

18  31  48.1 

26.82 

15  21  48.9 

15  29  23.66 

7.002 

18  41  29.6 

26.47 ; 

16 

15  29  38.97 

7.010 

18  42  27.4 

26.46 

16  21  47.8 

15  32  11.96 

7.023 

18  52    0.4 

26.09 

17 

15  32  27.45 

7.030 

18  52  57.9 

26.0S 

17  21  46.7 

15  35    0.75 

7.043 

19    2  223 

25.72 ; 

18 

15  35  16.42 

7.050 

19    3  19.5 

25.70 

16  21  45.6 

15  37  50.02 

7.063 

19  12  35.1 

25.34 

J9 

15  38    5.86 

7.070 

19  13  31.9 

25.33 

19  21  44.5 

15  40  39.78 

7.083 

19  22  38.8 

24.96 

20 

15  40  55.80 

7.090 

19  23  35.2 

24.94 

20  21  43.3 

15  43  30.02 

7.103 

19  32  33.1 

24.56! 

21 

15  43  46.21 

7.110 

19  33  29.0 

24.54 

21  21  42.2 

15  46  20.74 

7.123 

19  42  17.9 

24.17 

22 

15  46  37.11 

7.130 

19  43  13.4 

24.14 

22  21  41.1 

15  49  11.93 

7.143 

19  51  53.1 

23.76 

23 

15  49  28.47 

7.150 

19  52  48.1 

23.74 

23  21  40.1 

15  52    3.59 

7.162 

20    1  18.6 

23.35; 

24 

15  52  20.31 

7.170 

20    2  13.1 

23.33 

24  21  39.0 

15  54  55.71 

7.181 

20  10  34.3 

22.94 

25 

15  55  12.60 

7.189 

20  11  28.2 

22.92 

25  21  38.0 

15  57  48.29 

7.200 

20  19  40.0 

22.53; 

26 

15  58    5.35 

7.207 

20  20  33.4 

22.51 

26  21  36.9 

16    0  41.33 

7.219 

20  28  35.7 

22.11, 

27 

16    0  58.57 

7.226 

20  29  28.4 

22.08 

27  21  35.9 

16    3  34.83 

7.239 

20  37  21.2 

21.68 

28 

16    3  52.24 

7.246 

20  38  13.3 

21.65 

28  21  34.8  16    6  28.79 

7.258 

20  45  56.3 

21.24 

2J) 

16    6  46.37 

7.265 

20  46  47.7 

21.21 

29  21  33.8  16    9  23.19 

7.276 

20  54  20.9 

20.80 

30  1 16    9  40.94 

7.284 

20  55  11.6 

20.77 

30  21  32.7 

16  12  18.04 

7.295 

21     2  34.9 

20.36 

3J' 

16  12  35.96 

7.302 

21     3  24.9 

20.33 

31  21  31.7 

16  15  13.33 

7.313 

21  10  38.3 

19.92. 

32 

16  15  31.41 

+7.319 

-21   11  27.5 

-19.88 

32  21  30.7  16  18    9.06 

+7.331 

-21  18  30.9 

-19.46 
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1 
Bate. 

•  I87S. 

1 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Anpnreiil 

Right 
Aeceiision. 

Diff.  for 
1  lionr. 

Apparent 
DediDation. 

Difltfor 
1  hour. 

Mean  Time 
ofTranait. 

Apparent 

Right 
Ascension. 

Diff.  for 
1  h.  of 
Long. 

Apparent 
Docluiation. 

Diff.  for! 

1  hoar  of, 

LonR.  1 

b    m      8 

8 

Oil' 

II 

d     h    in 

h    m     s 

s 

Oil* 

/> 

Jan.    1 

19    2    6.63 

+2.51 1 

-22  47  59.4 

+3.48 

1     0  17.2 

19     2    7.35 

+2.506 

-22  47  58.4 

+3.48 

2 

19    3    6.90 

2.511 

22  46  35.1 

3.54 

2    0  14.3 

19    3    7.50 

2.506 

22  46  34.2 

3.54 

3 

19    4    7.18 

2.511 

22  45    9.3 

3.60 

3    0  11.4 

19    4    7.66 

2.506 

22  45    8X» 

3.60' 

4 

19    5    7.46 

2.511 

22  43  42.1 

3.66 

4     0    8.5 

19    5    7.81 

2.506 

22  43  41.6 

3.66 1 

5 

19    6    7.72 

2.510 

22  42  13.5 

3.72 

5    0    5.5 

19    6    7.95 

2.505 

22  42  13J2 

3.72 

a 

19    7    7.96 

2.509 

22  40  43.5 

3.78 

6    0    2.6 

19    7    8.06 

2.504 

22  40  43.4 

3.77 

6  23  59.6 

19    8    8.16 

2.503 

22  39  12.1 

3i»; 

7 

19    8    8.18 

2.508 

22  39  12.1 

3.84 

7  23  56  7 

19    9    8.24 

2.502 

22  37  39.5 

3.88 

s 

19    9    8.38 

2.507 

22  37  39.4 

3.89 

8  23  53.7 

19  10    8.28 

2.501 

22  36    5.6 

3.94; 

9 

19  10    8.54 

2.506 

22  36    5.3 

3.95 

9  23  50.8 

19  11    8.28 

2.499 

22  34  30.4 

4.00 

10 

19  11     8.66 

2.504 

22  34  29.9 

4.00 

10  23  47.9 

19  12    8.23 

2.497 

22  32  53.9 

4.05 

11 

19  12    8.73 

2.502 

22  32  53.1 

4.06 

11  23  45.0 

19  13    8.12 

2.494 

22  31  16.1 

4.11 

12 

19  13    8.75 

2.499 

22  31  15.0 

4.11 

12  23  42.0 

19  14    7.95 

2.491 

22  29  36.9 

4.16 

13 

19  14    8.70 

2.496 

22  29  35.7 

4.17 

13  23  39.1 

19  15    7.72 

2.488 

22  27  56.5 

4.21 

14 

19  15    8.58 

2.493 

22  27  551 

4  22 

14  23  36.2 

19  16    7.41 

2.485 

22  26  14.9 

4.26 

15 

19  16    8.39 

2.490 

22  26  13.2 

4.27 

15  23  33.2 

19  17    7.02 

2.482 

22  24  32.0 

4.31 

16 

19  17    8.12 

2.487 

22  24  30.1 

4.32 

16  23  30.3 

19  18    6.54 

2.478 

22  22  47.9 

4.36 

17 

19  18    7.77 

2.483 

22  22  45.7 

4.37 

17  23  27.3 

19  19    5.98 

2.474 

22  21    2.5 

4.41 

18 

19  19    7.33 

2.479 

22  21     0.1 

4.42 

18  23  24.4 

19  20    5.33 

2.470 

22  19  16.0 

4.46 1 

19 

19  20    6.80 

2.475 

22  19  13.3 

4.47 

19  23  21.4 

19  21    4.58 

2.466 

22  17  28.3 

4.511 

20 

19  21    6.17 

2.471 

22  17  25.4 

4.52 

20  23  18.5 

19  22    3.73 

2.462 

22  15  39.5 

4^' 

•       21 

19  22    5.43 

2.467 

22  15  36.3 

4.57 

21  23  15.5 

19  23    2.76 

2.457 

22  13  49.5 

4.61 

22 

19  23    4.59 

2.462 

22  13  46.0 

4.61 

22  23  12.6 

19  24     1.69 

2.452 

22  11  58.3 

4.66 

23 

19  24    3.63 

2.457 

22  11  54.6 

4.66 

23  23    9.6 

19  25    0.49 

2.447 

22  10    6.1 

4.70 

24 

19  25    2.55 

2.452 

22  10    2.1 

4.71 

24  23    6.7 

19  25  59.17 

2.442 

22    8  12.8 

4.75 

25 

19  26    1.35 

2.447 

22    8    8.6 

4.75 

25  23    3.7 

19  26  57,72 

2.436 

22    6  18.5 

4.79 

26 

19  27    0,01 

2.441 

22    6  14.0 

4.80 

26  23    0.7 

19  27  56.13 

2.430 

22    4  23.1 

\xa 

27 

19  27  58.54 

2.435 

22    4  18.3 

4.84 

27  22  57.8 

19  28  54.40 
19  29  52.52 

2.424 

22    2  26.6 

4.87 

28 

19  28  56.92 

2.429 

22    2  21.6 

4.89 

28  22  54.8 

2.418 

22    0  29.1 

4.»1 

29 

19  29  55.15 

2.423 

22    0  23.8 

4.93 

29  22  51.8 

19  30  50.48 

2.411 

21  58  30.7 

4.95 

30 

19  30  53.22 

2-416 

21  58  25.1 

4.97 

30  22  48.8 

19  31  48.27 

2.404 

21  56  31.4 

4.99 

31 

10  31  51.13 

2.409 

21  56  25.4 

5.01 

31  22  45.9 

19  32  45.89 

2.397 

21  54  31.1 

5.03' 

Feb.  1 

19  32  48.86 

2.402 

21  54  24.8 

5.05 

1  22  42.9 

19  33  43.34 

2.390 

21  52  29.9 

5.07 

2 

19  33  46.42 

2.395 

21  52  23.4 

5.08 

2  22  39.9 

19  34  40.61 

2.382 

21  50  27.9 

5.10 

3 

19  34  43.79 

2.387 

21  50  21.1 

5.12 

3  22  36.9 

19  35  37.68 

2.374 

21  48  25.1 

5.14 

4 

19  35  40.97 

2.379 

21  48  18.0 

5.15 

4  22  34.0 

19  36  34.55 

2.366 

21  46  21.5 

5.17 

5 

19  36  37.96 

2.371 

21  46  14.1 

5.18 

5  22  31.0 

19  37  31.23 

2.357 

21  44  17.1 

5.20 

6 

19  37  34.74 

2.362 

21  44    9.5 

5.21 

6  22  28.0 

19  38  27.70 

2.348 

21  42  12.1 

5.23 

7 

19  38  31.31 

2.353 

21  42    4.1 

5.24 

7  22  25.0 

19  39  23.95 

2.339 

21  40    6.3 

5iJ6 

8 

19  39  27.67 

2.344 

21  39  58.0 

5.27 

8  22  22.0 

19  40  19.98 

2.330 

21  37  59.9 

559 

9 

19  40  23.80 

2.334 

21  37  51 .3 

5.29 

9  22  19.0 

19  41  15.79 

2.321 

21  35  52.9 

5.31 

10 

19  41  19.71 

2.324 

21  35  43.9 

6.32 

10  22  16.0 

19  42  11.37 

2.311 

21  33  45i2 

5.34 

y 

11 

19  42  15.38 

2.314 

21  33  35.9 

5.34 

11  22  13.0 

19  43    6.70 

2.301 

21  31  36.9 

5.36 

12 

19  43  10.81 

2.304 

21  31  27.3 

5.37 

12  22  10.0 

19  44    1.79 

2.291 

21  29  28.0 

5.38 

13 

19  44    6.00 

2.294 

21  29  18.1 

5.39 

13  22    6.9 

19  44  56.64 

2.281 

21  27  18.6 

5.40 

14 

19  45    0.94 

2.284 

21  27    8.4 

5.41 

14  22    3.9 

19  45  51.23 

2.270 

21  25    8.7 

5.42 

15 

19  45  55.63 

2.273 

21  24  58.2 

5.43 

15  22    0.9 

19  46  45.57 

2.259 

21  22  58.4 

5.44 

16 

19  46  50.07 

2.262 

21  22  47.5 

5.45 

16  21  57.9 

19  47  39.65 

2.248 

21  20  47.6 

5.45 

17 

19  47  44.24 

2.251 

21  20  36.4 

5.47 

17  21  54.8 

19  48  33.46 

2.237 

21  18  36.4 

5.47  i 

18 

19  48  38.14 

2.240 

21  18  24.9 

5.49 

18  21  51.8 

19  49  27.00 

2.225 

21  16  24.8 

5.49 

19 

19  49  31.77 

2.229 

21  16  13.0 

5.50 

19  21  48.7 

19  50  20.26 

2.213 

21  14  12.9 

5.50. 

20 

19  50  25.11 

2.217 

21  14    0.8 

5.52 

20  21  45.7 

19  51  13.23 

2i201 

21  12    0.7 

5.51 

21 

19  51   18.17 

2.205 

21  11  48.2 

5.53 

21  21  42.6 

19  52    5.93 

2.189 

21     9  48.1 

5.52 

22 

19  52  10.94 

2.193 

21     9  35.4 

5.54 

22  21  39.6 

19  52  58.31 

2.177 

21     7  35.3 

5J)3 

23 

19  53    3.41 

2.180 

21     7  22.3 

5.55 

23  21  36.5 

19  53  50.40 

2.164 

21    5  22.3 

554' 

24 

19  53  55  58 

2.167 

21     5    9.0 

5.56 

24  21  33.5 

19  54  42.18 

2.151 

21     3    9.1 

5  55 

25 

19  54  47.44 

2.154 

21     2  55.5 

5.56 

25  21  30.4 

19  55  33.65 

2.138 

21     0  55.8 

5.55 1 

26 

19  55  38.99 

2.141 

21     0  41.9 

5.57 

26  21  27.3 

19  56  24.80 

2.124 

20  58  42.4 

5.56 

27 

19  56  30.21 

2.127 

20  58  28.2 

5.57 

27  21  24.2 

19  57  15.62 

2.110 

20  56  28.9 

5.56 

28 

19  57  21.10 

2.113 

20  56  14.4 

5.57 

28  21  21.1 

19  58    6.10 

2.096 

20  54  15.4 

5.56 

29 

19  58  11.6() 

+2.099 

-20  54     0.6 

■15.57 

29  21  18.0 

19  58  56i25 

2.082 

-20  52    1.9 

45.56 
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Date. 
1878. 

FOR  WASHINGTON  MBAN  NOON. 

-.  FOB  MERIDIAN  TRANSIT. 

Apparent 

Right 
AsoensioD. 

Diir.for 
Ihour. 

Apparent 
Decimation. 

Diff.for 
Ihonr. 

Mean  Time 
ofTraDBit. 

Apparent 

Right 
Asoenaion. 

Diff.for 
Ih.of 
Long. 

Apparent 
Declination. 

Diff.for 

Ihonr  of 

Long. 

h    m     8 

8 

o      /      /» 
-20  54    0.6 

II 

d      h    m 

h    m     8 

8 

-20  5li     i'.9 

ji 

Mar.  1 

19  58  11.66 

+2.099 

+5.57 

1  21  18.0 

19  58  56.25 

+2.082 

+5.56 

2 

19  59     1.87 

2.085 

20  51  46.9 

5.57 

2  21    14.9 

19  59  46.05 

2.067 

20  49  48.5 

6.55 

3 

19  59  51.74 

2.070 

20  49  33.2 

5.56 

3  21  11.8 

20    0  35.49 

2.052 

20  47  35ii 

5.55 

4 

20    0  41.25 

2.055 

20  47  19.6 

5.56 

4  21     8.7 

20     1  24.57 

2.037 

20  45  22.0 

5.54 

5 

20    1  30.39 

2.040 

20  45    6.2 

5.55 

5  21     5.6 

20    2  13.28 

2.022 

20  43    9.0 

5.54 

6 

20    2  19.17 

2.025 

20  42  53.0 

5.55 

6  21    2.4 

20    3    1.62 

2.006 

20  40  56.3 

5.53 

7 

20    3    7.57 

2.009 

20  40  40.0 

5.54 

7  20  59.3 

20.  3  49.58 

1.990 

20  38  43.9 

5.52 

8 

20    3  55.59 

1.993 

20  38  27.3 

5.53 

8  20  56.1 

20    4  37.16 

1.974 

20  36  31.8 

5.50 

9 

2U    4  43.22 

1.977 

20  36  14.9 

5.52 

9  20  53.0 

20    5  24.35 

1 .958 

20  34  20.0 

5.49 

10 

20    5  30.45 

1.960 

20  34    2.8 

5.50 

10  20  49.8 

20    6  11.14 

1.941 

20  32    8.5 

5.47 

11 

20    6  17.29 

1.943 

20  31  51.1 

5.48 

11  20  46.7 

20    6  57.52 

1.924 

20  29  57.5 

5  45 

12 

20    7    3.72 

1.926 

20  29  39.9 

5.46 

12  20  43.5 

20    7  43.49 

1.907 

20  27  47.0 

5.43 

13 

20    7  49.74 

1.909 

20  27  29.2 

5.44 

13  20  40.3 

20    8  29.05 

1.890 

20  25  37.0 

5.41 

14 

20    8  35.35 

1.892 

20  25  18.9 

5.42 

14  20  37.1 

20    9  14i^ 

Lsra 

20  23  27.5 

5.39 

15 

20    9  20.54 

1.874 

20  23    9.2 

5.40 

15  20  33.9 

20    9  58.93 

1.855 

20  21  18.5 

6.36 

16 

20  10    5.31 

1.856 

20  21     0.1 

5.37 

16  20  30,7 

20  10  43.23 

1.837 

20  19  10.2 

5.33 

17 

20  10  49.65 

1.838 

20  18  51.6 

5.34 

17  20  27.5 

20  11  27.10 

1.819 

20  17    2.6 

5.30 

18 

20  11  33.55 

1.820 

20  16  43.8 

5.31 

18  20  24.3 

20  12  10.53 

1.801 

20  14  55.7 

5.27 

19 

20  12  17.01 

1.802 

20  14  36.7 

5.28 

19  20  21.1 

20  12  53.51 

1.782 

20  12  49.5 

5.24 

20 

20  13    0.02 

1.783 

20  12  30.4 

5.25 

20  20  17.9 

20  13  36.04 

1.763 

20  10  44.1 

5.21 

21 

20  13  42.58 

1.764 

20  10  24.8 

5.22 

21  20  14.7 

20  14  18.12 

1.744 

20    8  39.5 

5.17 

22 

20  14  24.68 

1.745 

20    8  20.0 

5.18 

22  20  11.4 

20  14  59.74 

1.724 

20    6  35.7 

5.13 

23 

20  15    6.32 

1.725 

20    6  16.1 

5.14 

23  20    8.2 

20  15  40.89 

1.704 

20    4  32.9 

5.09 

24 

20  15  47.48 

1.705 

20    4  13.1 

5.10 

24  20    5.0 

20  16  21.56 

1.684 

20    2  31.0 

5.05 

25 

20  16  28.17 

1.685 

20    2  11.1 

5.06 

25  20    1.7 

20  17    1.75 

1.664 

20    0  30.1 

5.01 

26 

20  17    8.37 

1.665 

20    0  10.0 

5.02 

26  19  58.4 

20  17  41.45 

1.644 

19  58  30.2 

4.97 

27 

20  17  48.09 

1.644 

19  58  10.0 

4.98 

27  19  55.1 

20  18  20.67 

1.623 

19  56  31.3 

4.93 

28 

20  18  27.31 

1.623 

19  56  11.1 

4.93 

28  19  51.8 

20  18  59.38 

1.602 

19  54  33.6 

4.88 

29 

20  19    6.02 

1.602 

19  54  13.3 

4.88 

29  19  48.5 

20  19  37.58 

1.581 

19  52  37.0 

4.83 

30 

20  19  44.21 

1.581 

19  52  16.7 

4.83 

30  19  45.2 

20  20  15.26 

1.559 

19  50  41.6 

4.78 

31 

20  20  21.88 

1.559 

19  50  21.3 

4.78 

31  19  41.9 

20  20  52.41 

1.537 

19  48  47.4 

4.73 

Apr.  1 

20  20  59.02 

1.537 

19  48  27.1 

4.73 

1  19  38.6 

20  21  29.03 

1.515 

19  46  54.6 

4.67 

^     2 

20  21  35.63 

1.515 

19  46  34.3 

4.67 

2  19  35.3 

20  22    5.12 

1.493 

19  45    3.2 

4.61 

3 

20  22  11.70 

1.492 

19  44  42.9 

4.61 

3  19  31.9 

20  22  40.66 

1.470 

19  43  13.2 

4.55 

4 

20  22  47.23 

1.469 

19  42  52.9 

4.55 

4  19  28.6 

20  23  15.66 

1.447 

19  41  24.7 

4.49 

5 

20  23  22.20 

1.446 

19  41     4.3 

4.49 

5  19  25.2 

20  23  50.10 

1.424 

19  39  37.6 

4.43 

6 

20  23  56.62 

1.422 

19  39  17.3 

4.43 

6  19  21.8 

20  24  23.98 

1.400 

19  37  52.1 

4.37 

7 

20  24  30.47 

1.398 

19  37  31.9 

4.36 

7  19  18.4 

20  24  57.29 

1.377 

19  36    8.2 

4.30 

8 

20  25    3.75 

1.374 

19  35  48.1 

4.29 

8  19  15.0 

20  25  30.03 

1.353 

19  34  26.0 

4.23 

9 

20  25  36.45 

1.350 

19  34     5.9 

4.22 

9  19  11.6 

20  26    2.19 

1.329 

19  32  45.4 

4.16 

10 

20  26    8.57 

1.326 

19  32  25.4 

4.15 

10  19    8iS 

20  26  33.77 

1.305 

19  31    6.5 

4.09 

11 

20  26  40.11 

1.301 

19  30  46.6 

4.08 

11  19    4.8 

20  27    4.76 

1.280 

19  29  29.3 

4.02 

12 

20  27  11.06 

1.276 

19  29    9.6 

4.01 

12  19    1.4 

20  27  35.16 

1.255 

19  27  53.9 

3.95 

13 

20  27  41.41 

1.251 

19  27  34.4 

3.94 

13  18  58.0 

20  28    4.97 

1.230 

19  26  20.3 

3.87 

14 

20  28  11.16 

1.226 

19  26    0.9 

3.86 

14  18  54.6 

20  28  34.17 

1.205 

19  24  48.6 

3.79 

15 

20  28  40.30 

1.201 

19  24  29.3 

3.78 

15  18  51.1 

20  29    2.76 

1.179 

19  23  18.7 

3.71 

16 

20  29    8.83 

1.175 

19  22  59.6 

3.70 

16  18  47.7 

20  29  30.74 

1.153 

19  21  50.7 

3.63 

17 

20  29  36.74 

1.149 

19  21  31.9 

3.62 

17  18  44.2 

20  29  58.10 

1,127 

19  20  24.7 

3.55 

18 

20  30    4.02 

1.123 

19  20    6.1 

3.54 

18  18  40.7 

20  30  24.83 

1.100 

19  19    0.7 

3.47 

19 

20  30  30.68 

1.097 

19  18  42.3 

3.45 

19  18  37.2 

20  30  50  93 

1.074 

19  17  38.7 

3.38 

20 

20  30  56.70 

1.071 

19  17  20.6 

3.36 

20  18  33.7 

20  31  16.39 

1.047 

19  16  18.8 

3.29 

21 

20  31  22.08 

1.044 

19.  16    1.0 

3.27 

21  18  30.1 

20  31  41.21 

1.020 

19  15     1.0 

3.20 

22 

20  31  46.82 

1.017 

19  14  43.5 

3.18 

22  18  26.6 

20  32    5.39 

0.993 

19  13  45.4 

3.11 

23 

20  32  10.90 

0.990 

19  13  28.2 

3.09 

23  18  23.0 

20  32  28.91 

0.966 

19  12  32.0 

3.02 

24 

20  32  34.32 

0.962 

19  12  15.2 

3.00 

24  18  19.5 

20  32  51.76 

0.938 

19  11  20.9 

2.92 

25 

20  32  57.07 

0.934 

19  11    4.4 

2.90 

25  18  15.9 

20  33  13.94 

0.910 

19  10  12.0 

2.82 

26 

20  33  19.14 

0.906 

19    9  55.9 

2.80 

26  18  12.3 

20  33  35.44 

0.882 

19    9    6.5 

2.72  i 

27 

20  33  40.53 

0.877 

19    8  49.8 

2.70 

27  18    8.7 

20  33  56.26 

0.853 

19    8    1.4 

2.62 

28 

20  34     1.24 

0.848 

19    7  46.1 

2.60 

28  18    5.1 

20  34  16.39 

0.824 

19    6  59.7 

2.52 

29 

20  34  21.25 

0.819 

19    6  44.8 

2.50 

29  18     1.5 

20  34  35.83 

0.795 

19    6    0.4 

2.42 ' 

30 

20  34  40.56 

0.790 

19    5  45.9 

2.40 

30  17  57.9 

20  34  54.56 

0.766 

19    5    3.5 

2.32 
+2.21 , 

31 

20  34  59.17 

+0.761 

-19    4  49.6 

+2.30 

31   17  54.3 

20  35  12.69 

+0.737 

-19    4    9.2 
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Date. 
1878. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANajT. 

Apparent 

Itight 
Ascension. 

Diff.for 
Ihoar. 

Apparent 
Decimation . 

Diff.for 
1  hour. 

Mean  Time 
of  Transit. 

Apparent 

lUfcbt 
Ascension. 

Difflfor 
1  h.  of 
Long. 

Apparent 
Declination. 

Difflfor 
1  boaroi 

IjODg. 

h     Dl        8 

8 

O         /        /' 

-19    4  49.6 

It 

d     h    m 

h    m     8 

e 

O         #         // 

g$ 

May  1 

20  34  59.17 

+0.761 

+2.30 

1  17  54.3 

20  35  12.60 

+0.737 

-19    4    9.2 

+iS.21 

2 

20  35  17.08 

0.731 

19    3  55.8 

2.19 

2  17  50.7 

20  35  29.93 

0.707 

19    3  17.4 

2.10 

3 

20  35  34.27 

0.701 

19    3    4.6 

2.08 

3  17  47.0 

20  35  46.54 

0.677 

19    2  28.2 

1.99 

4 

20  35  50.75 

0.671 

19    2  15.9 

1.97 

4  17  43.4 

20  36    2.45 

0.647 

19    1  41.6 

]i» 

5 

20  36    6.51 

0.641 

19    1  29.9 

1.86 

5  17  39.7 

20  36  17.64 

0.617 

19    0  57.7 

1.77 

6 

20  36  21.54 

0.610 

19    0  46.5 

1.75 

6  17  36.0 

20  36  32.09 

0.587 

19    0  16.4 

1.66 

7 

20  36  35.83 

0.580 

19    0    5.8 

1.64 

7  17  32.3 

20  36  45.81 

0.557 

18  59  37.8 

1.55 

8 

20  36  49.39 

0.550 

18  59  27.8 

1.53 

8  17  28.6  20  36  58.80 

0.526 

18  59    1.8 

1.44 

9 

20  37    2.21 

0.519 

18  58  52.5 

1.42 

9  17  24.8  20  37  11.05 

0.495 

18  58  28i» 

1.33 

10 

20  37  14.28 

0.488 

18  58  20.0 

1.30 

10  17  21.0 

20  37  22.55 

0.464 

18  57  5SJ2 

1.21 

11 

20  37  25.61 

0.457 

18  57  50.2 

1.19 

U  17  17.3 

20  37  33.31 

0.433 

18  57  30.4 

1.10 

12 

20  37  36.19 

0.426 

18  57  23.2 

1.07 

12  17  135 

20  37  43.32 

0.402 

18  57    5.5 

0.98 

13 

20  37  46.02 

0.395 

18  56  59.0 

0.96 

13  17    9.7 

20  37  52.59 

0.371 

18  56  43.4 

0.87 

14 

20  37  55.10 

0.363 

18  56  37.6 

0.84 

14  17    5.9 

20  38    1.11 

0.340 

18  56  24.0 

0.75 

15 

20  38    3.43 

0.331 

18  56  19.0 

0.72 

15  17    2.1 

20  38    8.88 

0.308 

18  56    7.5 

0.63 

16 

20  38  11.01 

0.300 

18  56    3.2 

0.60 

16  16  58.3 

20  38  15.91 

0.277 

18  55  53.8 

0.51 

17 

20  38  17.83 

0.268 

18  55  50.3 

0.48 

17  16  54.5 

20  38  22.17 

0i245 

18  55  42.9 

0.39 

18 

20  38  23.88 

0.236 

18  55  40.2 

0.36 

18  16  50.7 

20  38  27.67 

0.213 

18  55  34.8 

0.27 

19 

20  38  29.16 

0.204 

18  55  33.0 

0.24 

19  16  46.9 

20  38  32.40 

0.181 

18  55  29,7 

0.15 

20 

SO  38  33.68 

0.172 

18  55  28.7 

+0.12 

20  16  43.0 

20  38  36.37 

0.149 

18  55  275 

+0.03 

21 

20  38  37.43 

0.140 

18  55  27.4 

-0.00 

21  16  39.1 

20  38  39.57 

0.117 

18  55  28J2 

-0.09 

22 

20  38  40.40 

0.108 

18  55  28.9 

0.12 

22  16  35.2  20  38  42.00 

0.085 

18  55  31.7 

0i!l 

23 

20  38  42.59 

0.076 

18  55  33.3 

0.25 

23  16  31.3  20  38  43.65 

0.053 

18  55  38.1 

0,34 

24 

20  38  44.00 

0.043 

18  55  40.7 

0.37 

24  16  27.4  20  38  44.52 

+0.021 

18  55  47.5 

0.46 

25 

20  38  44.63 

+0.010 

18  55  51.1 

0.50 

25  16  23.5 

20  38  44.61 

-0.012 

18  55  59.9 

0.58" 

26 

20  38  44.48 

-0.023 

18  56    4.5 

0.62 

26  16  19.6  20  38  43.93 

0.045 

18  56  15.3 

0.70 

27 

20  38  43.54 

0.056 

18  56  20.8 

0.75 

27  16  15.6,  20  38  42.47 

0.078 

18  56  33.6 

0.82. 

28 

20  38  41.82 

0.089 

18  56  40.1 

0.87 

28  16  11.6,20  38  40.22 

0.111 

18  56  54.8 

0.95 

29 

20  38  39.31 

0.122 

18  57    2.4 

0.99 

29  16    7.61  20  38  37.19 

0.143 

18  57  19.0 

1.07 

30 

20  38  36.02 

0.154 

18  57  27.6 

1.11 

30  16    3.6,  20  38  33.39 

0.175 

18  57  46.1 

1.19 

31 

20  38  31.95 

0.187 

18  57  55.7 

1.23 

31  15  59.6  20  38  28.81 

0.207 

18  58  16.1 

1.31 

June  1 

20  38  27.11 

0.219 

18  58  26.8 

1.35 

1  15  55.6  20  38  2347 

0J339 

18  58  49.0 

1.43 

2 

20  38  21.49 

0.251 

18  59    0.7 

1.47 

2  15  61.6  20  38  17.35 

0.271 

18  59  24.7 

1A5 

3 

20  38  15.09 

0.283 

18  59  37.5 

1.59 

3  15  47.6  20  38  10.46 

0.303 

19    0    3.3 

1.67 

4 

20  38    7.92 

0.315 

19    0  17.1 

1.71 

4  15  43.5 

20  38    2.81 

0.335 

19    0  44.6 

1.78, 

5 

20  37  59.98 

0.347 

19    0  59.5 

1.83 

5  15  39.5  20  37  54.40 

0.366 

19    1  28.7 

1.90  j 

6 

20*37  51.29 

0.379 

19    1  44.7 

1.95 

6  15  35.4  20  37  45.24 

0.397 

19    2  15.6 

2.02 

7 

20  37  41.84 

0.410 

19    2  32.7 

2.06 

7  15  31.3  20  37  35.33 

0.428 

19    3    5ij 

2.13 

8 

20  37  31.63 

0.441 

19    3  23.4 

2.17 

8  15  27.2  20  37  24.67 

0.459 

19    3  57,5 

2.24; 

9 

20  37  20.67 

0.472 

19    4  16.9 

2.28 

9  15  23.1  20  37  13.27 

0.490 

19    4  52.6 

2.35 

10 

20  37    8.98 

0.503 

19    5  13.0 

2.39 

10  15  18.9 

20  37    1.14 

0.520 

19    5  50.2 

2.46 

11 

20  36  56.55 

0.533 

19    6  11.8 

2.50 

11  15  14.8 

20  36  48.28 

0.550 

19    6  50.5 

2.57 

12 

20  36  43.39 

0.563 

19    7  13.2 

2.61 

12  15  10.6,  20  36  34.70 

0.580 

19    7  53.3 

2.68 

13 

20  36  29.51 

0.593 

19    8  17.1 

2.72 

13  15    6.4  20  36  20.41 

0.610 

19    8  58.6 

2.78 

14 

20  36  14.92 

0.623 

19    9  23.6 

2.82 

14  15    2.2  20  36    5.42 

0.639 

19  10    6.5 

2.88 

15 

20  35  59.62 

0.652 

19  10  32.6 

2.92 

15  14  58.0 

20  35  49.73 

0.668 

19  11  16.8 

2.96 1 

16 

20  35  43.62 

0.681 

19  11  44.0 

3.02 

16  14  53.8 

20  35  33.35 

0.697 

19  12  29.5 

3.07' 

17 

20  35  26.93 

0.710 

19  12  57.7 

3.12 

17  14  49.6 

20  35  16.28 

0.725 

19  13  44.5 

3.17 1 

18 

20  35    9.56 

0.738 

19  14  13.9 

3.22 

18  14  45.4 

20  34  58.54 

0.753 

19  15     1.9 

3J87 

19 

20  34  51.50 

0.766 

19  15  32.4 

3.32 

19  14  41.2 

20  34  40.12 

0.781 

19  16  21.6 

3.36  < 

20 

20  34  32.77 

0.794 

19  16  53.1 

3.41 

20  14  36.9 

20  34  21.04 

0.808 

19  17  43.3 

3.45 

21 

20  34  13.38 

0.821 

19  18  16.0 

3.50 

21  14  32.6 

20  34    1.32 

0.835 

19  19    7.3 

3.54 

22 

20  33  53.34 

0.848 

19  19  41.0 

3.59 

22  14  28.3 

20  33  40.95 

0.861 

19  20  33.3 

3.63 

23 

20  33  32.66 

0.876 

19  21    8.1 

3.68 

23  14  24.0 

20  33  19.95 

0.887 

19  22    1.4 

3.71 

24 

20  33  11.35 

0.901 

19  22  37.2 

3.76 

24  14  19.7 

20  32  58.33 

0.913 

19  23  31.4 

3.79 

25 

20  32  49.43 

0.926 

19  24    8.4 

3.84 

25  14  15.4 

20  32  36.12 

0.938 

19  25    3.5 

3.87 1 

26 

20  32  26.91 

0.951 

19  25  41.5 

3.92 

26  14  11.1 

20  32  13.32 

0.962 

19  26  37.4 

3.95 

27  20  32    3.80 

0.975 

19  27  16.4 

3.99 

27  14    6.8 

20  31  49.94 

0.986 

19  28  13.1 

4.02 

28 

20  31  40.11 

0.999 

19  28  53.1 

4.07 

28  14    2.5 

20  31  25.90 

1.009 

19  29  50.5 

4.05) 

29   20  31    15.86 

1022 

19  30  31.5 

4.14 

29  13  58.2 

20  31     1.49 

1.032 

19  31  29.5 

4.16 

30 

20  30  51.06 

1.044 

19  32  11.6 

4.20 

30  13  53.8  20  30  36.64 

1.054 

19  33  10i2 

452 

31 

20  30  25.74 

-1.066 

-19  33  53.2 

-4.26 

31  13  49.5  20  30  10.92 

-1 .075 

-19  34  52.4 

-liH 
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Date. 
187S. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

■ 

Apparent 

mght 
Ascension. 

Dlff.for 
1  boar. 

Apparent 
DeoUnation. 

Diff.for 
Ihonr. 

Mean  Time 
of  Transit 

Apparent   ' 

Rij^bt 
Ascension. 

Diff.for 
lb.  of 
Long. 

Apparent 
Declination. 

Diff.for 

1  boar of 

Long. 

h    m     8 

8 

O         /         /« 

/I 

d     b    m 

b    m     8 

8 

0        /        /< 

// 

July  1 

20  30  25.74 

-1.066 

-19  33  53.2 

-  4.26 

1  13  49.5 

20  30  10.92 

-1.075 

-19  34  52.4 

-  4.28 

2 

20  29  59.91 

1.087 

19  35  36.3 

4.32 

2  13  45.1 

20  29  44.88 

1.095 

19  36  36.0 

4.34 

3 

20  29  33.59 

1.107 

19  37  20.7 

4.38 

3  13  40.7 

20  29  18.37 

1.114 

19  38  20.8 

4.39 

4 

20  29    6.80 

1.126 

19  39    6.4 

4.43 

4  13  36.3 

20  28  51.41 

1.133 

19  40    6.9 

4.44 

5 

20  28  39.55 

1.144 

19  40  53.3 

4.48 

5  13  31.9 

20  28  23.99 

1.151 

19  41  54.1 

4.49 

6 

20  28  11.86 

1.162 

19  42  41.4 

4.52 

6  13  27.5 

20  27  56.15 

1.168 

19  43  42.5 

4.53 

7 

20  27  43.75 

1.179 

19  44  30.5 

4.56 

7  13  23.1 

20  27  2?.90 

1.185 

19  45  31.8 

4.57 

8 

20  27  15.24 

1.195 

19  46  20.5 

4.60 

8  13  18.7 

20  26  59.26 

1.201 

19  47  21.9 

4.61 

9 

20  26  46.35 

1.211 

19  48  11.4 

4.64 

9  13  14.3 

20  26  30.26 

1.216 

19  49  12.8 

4.64 

10 

20  26  17.10 

1.226 

19  50    3.1 

4.67 

10  13    9.9 

20  26    0.91 

1.230 

19  51     4,5 

4.67 

11 

20  25  47.50 

1.240 

19  51  55.4 

4.70 

11  13    5.5 

20  25  31.22 

1.243 

19  52  56.9 

4.69 

12 

20  25  17.58 

1.253 

19  53  48.3 

4.72 

12  13    1.1 

20  25     1.22 

1.255 

19  54  49.8 

4.71 

13 

20  24  47.36 

1.265 

19  55  41.8 

4.74 

13  12  56.7 

20  24  30.94 

1.267 

19  56  43.2 

4.73 

14 

20  24  16.86 

1.276 

19  57  35.8 

4.76 

14  12  52.2 

20  24    0.39 

1.278 

19  58  37.1 

4.75 

15 

20  23  46.09 

li286 

19  59  30.1 

4.77 

15  12  47.8 

20  23  29.59 

1.288 

20    0  31.2 

4.76 

16 

20  23  15.09 

1.296 

20    1  24.7 

4.78 

16  12  43.3 

20  22  58.57 

1.297 

20    2  25.6 

4.77 

17 

20  22  43.87 

1.305 

20    3  19.5 

4.79 

17  12  38.8 

20  22  27.34 

1.305 

20    4  20.1 

4.78 

18 

20  22  12.45 

1.313 

20    5  14.5 

4.80 

18  12  34.4 

20  21  55.92 

1.812 

20    6  14.8 

4.78 

19 

20  21  40.85 

•1.320 

20    7    9.6 

4.80 

19  12  29.9 

20  21  24.33 

1.318 

20    8    9.5 

4.78 

20 

20  21    9.10 

1.326 

20    9    4.7 

4.80 

20  12  25.4 

20  20  52.61 

1.323 

20  10    4.2 

4.78 

21 

20  20  37.22 

1.331 

20  10  59.7 

4.79 

21  12  21.0 

20  20  20.77 

1.327 

20  11  58.7 

4.77 

22 

20  20    5.23 

1.335 

20  12  54.5 

4.78 

22  12  16.5 

20  19  48.83 

1.331 

20  13  53.0 

4.76 

23 

20  19  33.15 

1.338 

20  14  49.0 

4.77 

23  12  12.0 

20  19  16.81 

1.334 

20  15  47.0 

4.74 

24 

20  19    1.01 

1.340 

20  16  43.1 

4.75 

24  12    7.6 

20  18  44.75 

1.336 

20  17  40.6 

4.72 

25 

20  18  28.83 

1.341 

20  18  36.8 

4.73 

25  12    3.1 

20  18  12.66 

1.337 

20  19  33.7 

4.70 

26 

20  17  56.63 

1.341 

20  20  30.0 

4.70 

26  11  58.7 

20  17  40.57 

1.337 

20  21  26.3 

4.67 

27 

20  17  24.44 

1.341 

20  22  22.6 

4.67 

27  11  54.2 

20  17    8.49 

1.336 

20  23  18.2 

4.64 

28 

20  16  52.28 

1.339 

20  24  14.5 

4.64 

28  11  49.8 

20  16  36.45 

1.334 

20  25    9.4 

4.61 

29 

20  16  20.18 

1.336 

20  26    5.7 

4.61 

29  11  45.3 

20  16    4.48 

1.330 

20  26  59.8 

4.58 

30 

20  15  48.16 

1.332 

20  27  56.0 

4.57 

30  11  40.9 

20  15  32.61 

1.325 

20  28  49.3 

4.54 

31 

20  15  16.24 

1.327 

20  29  45.4 

4.53 

31  11  36.4 

20  15    0.85 

1.319 

20  30  37.9 

4.50 

Aug.  J 

20  14  44.46 

1.321 

20  31  33.8 

4.49 

1  11  32.0 

20  14  29.24 

1.313 

20  32  25.5 

4.46 

2 

20  14  12.84 

1.314 

20  33  21.1 

4.45 

2  11  27.5 

20  13  57.80 

1.306 

20  34  11.9 

4.41 

3 

20  13  41.40 

1.306 

20  35    7.3 

4.40 

3  11  23.0 

20  13  26.55 

1.298 

20  35  57.2 

4.36 

4 

20  13  10.16 

1.297 

20  36  52.2 

4.35 

4  11  18.6 

20  12  55.5] 

1.288 

20  37  41.2 

4.31 

5 

20  12  39.14 

1.287 

20  38  35.9 

4.29 

5  11  14.2 

20  12  24.70 

1.277 

20  39  23.9 

4.25 

6 

20  12    8.37 

1.276 

20  40  18i2 

4SS3 

6  11     9.7 

20  11  54.15 

1.266 

20  41    5.3 

4.19 

7 

20  11  37.88 

1.264 

20  41  59.1 

4.17 

7  11    5.3 

20  11  23.89 

1.254 

20  42  45.2 

4.13 

8 

20  11     7.68 

1.251 

20  43  38.6 

4.11 

8  11    0.9 

20  10  53.92 

1.241 

20  44  23.7 

4.07 

9 

20  10  37.79 

1.238 

20  45  16.5 

4.05 

9  10  56.5 

20  10  24.27 

1.228 

20  46    0.6 

4.00 

10 

20  10    8i24 

1.224 

20  46  52.9 

3.98 

10  10  52.0 

20    9  54.97 

1.213 

20  47  36.0 

3.94 

11 

20    9  39.04 

1.209 

20  48  27.6 

3.91 

11  10  47.6 

20    9  26.03 

1.198 

20  49    9.7 

3.87 

12 

20    9  10.22 

1.193 

20  50    0.7 

3.84 

12  10  43.2 

20    8  57.47 

1182 

20  50  41.8 

3.80 

13 

20    8  41.79 

1.176 

20  51  32.1 

3.77 

13  10  38.8 

20    8  29.31 

1.165 

20  52  12.2 

3.73 

14 

20    8  13.77 

1.158 

20  53    1.8 

3.70 

14  10  34.4 

20    8    1.57 

1147 

20  53  40.8 

3.66 

15 

20    7  46.18 

1.140 

20  54  29.7 

3.63 

15  10  30.0 

20    7  34.26 

1.128 

20  55    7.6 

3.58 

16 

20    7  19.05 

1.121 

20  55  55.7 

3.55 

16  10  25.6 

20    7    7.41 

1.109 

20  56  32.5 

3.50 

17 

20    6  52.39 

1.101 

20  57  19.9 

3.47 

17  10  21.2 

20    6  41.04 

1.089 

20  57  55.6 

3.42 

18 

20    6  26.21 

1.080 

20  58  42.2 

3.39 

18  10  16.8 

20    6  15.15 

1.068 

20  59  16.8 

3.34 

19 

20    6    0.54 

1.059 

21    0    2.6 

3.31 

19  10  12.4 

20    5  49.78 

1.046 

21     0  36.1 

3.26 

20 

20    5  35.39 

1.037 

21     1  21.0 

3.23 

20  10    8.1 

20    5  24.94 

1.024 

21     1  53.4 

3.18 

21 

20    5  10.79 

1.014 

21     2  37.3 

3.14 

21  10    3.8 

20    5    0.64 

1.001 

21     3    8.7 

3.10 

22 

20    4  46.74 

0.990 

21     3  51.6 

3.06 

22    9  59.5 

20    4  36.90 

0.977 

21     4  21.9 

3.01 

23 

20    4  23.26 

0.966 

21    5    3.9 

2.97 

23    9  55.2 

20    4  13.73 

0.953 

21    5  33.1 

2.92 

24 

20    4    0.37 

0.941 

21    6  14.0 

2.88 

24    9  50.9 

20    3  51.15 

0.928 

21    6  42.2 

2.83 

25 

20    3  38.09 

0.915 

21    7  22.0 

2.79 

25    9  46.6 

20    3  29.19 

0.902 

21     7  49.1 

2.74 

26 

20    3  16.44 

0.889 

21    8  27.8 

2.70 

26    9  42.3 

20    3    7,86 

0.875 

21     8  53.8 

2.65 

27 

20    2  55.43 

0.862 

21     9  31.4 

2.61 

27    9  38  0 

20    2  47.J7 

0.848 

21     9  56.4 

2.56 

28 

20    2  35.08 

0.834 

21  10  32.8 

2.51 

28    9  33.7 

20    2  27.15 

0.820 

21  10  56.7 

2.47 

29 

20    2  15.40 

0.806 

21  11  32.0 

2.42 

29    9  29.5 

20    2    7,80 

0.792 

21  11  54.8 

2.38 

30 

20    1  56.40 

0.777 

21  12  28.9 

2.33 

30    9  25.2  20    1  49.12 

0.763 

21  12  50.6 

2.29 

31 

20     1  38.09 

-0.748 

-21   13  23.5 

-  2.23 

31     9  21.0120    1  31.14 

-0.734-21   13  44.11 

-    2.19, 
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JUPITER,  1878. 


Bate. 
1878. 

FOR  WASHINGTON  MEAN  NOON. 

1 
FOR  MERIDIAN  TRANSIT.                        ' 

Apparent 

rJp;ht 
Asceusion. 

Diff.  for 
1  boar. 

Apparent 
Declination. 

Biff,  for 
Ihonr. 

Mean  Time 
of  Transit. 

Apparent 

Ri[;ht 
Ascension. 

Diff.  for 
lb.  of 
Long. 

Apparent 
Declination. 

Diff.  for; 

Iboortrf' 

Long. 

b    m      8 

8 

c 

>     /     II 

II 

d 

li    m 

b    m     8 

8 

O         /         " 

«« 

Sept.  1 

20     1  20.49 

-0.718 

-21 

14  15.7 

-  2.13 

I 

9  16.8 

23     1  13.87 

-O.705 

-21   14  35.2 

-  2.09 

2 

20    1     3.61 

0.688 

21 

15    5.6 

2.03 

2 

9  12.6 

20    0  57.32 

0.675 

21   15  24.1 

1.99 

3 

20    0  47.45 

0.658 

21 

15  53.2 

1.94 

3 

9    8.4 

20    0  41.49 

0.644 

21   16  10.7 

1.90 

4 

20    0  32.03 

0.627 

21 

16  38.5 

1.84 

4 

9    4.2 

20    0  26.40 

0.613 

21   16  55.0 

1.80 

5 

20    0  17.36 

0.596 

21 

17  21.4 

1.74 

5 

9    0.0 

20    0  12.05 

0.582 

21  17  36.9 

1.70; 

6 

20    0    3.44 

0.564 

21 

18     1.9 

1.64 

6 

8  55.9 

19  59  58.45 

0.551 

21  18  16.4 

1.60 

7 

19  59  50.28 

0.532 

21 

18  40.1 

1.54 

7 

8  51.7 

19  59  45.61 

0.519 

21  18  53.6 

1.50 

8 

19  59  37.89 

0.500 

21 

19  15.9 

1.45 

8 

8  47.6 

19  59  33.54 

0.487 

21  19  28.5 

1.40 

9 

19  59  26.28 

0.468 

21 

19  49.3 

1.35 

9 

8  43.5 

19  59  22.25 

0.455 

21  20    0.9 

1.31 

10 

19  59  15.45 

0.435 

21 

20  20.4 

1.25 

10 

8  39.4 

19  59  11.73 

0.422 

21  20  31.0 

1.21 

11 

19  59    5.40 

0.402 

21 

20  49.1 

1.15 

11 

8  35.3 

19  69    1.99 

0.389 

21  20  58.8 

1.11 

12 

19  58  56.14 

0.369 

21 

21  15.5 

1.05 

12 

8  31.2 

19  58  53.04 

0.356 

21  21  24.3 

1.01 

13 

19  58  47.67 

0.336 

21 

21  ^9.5 

0.96 

13 

8  27.1 

19  58  44.88 

0.323 

21  21  47.4 

om 

14 

19  58  40.00 

0.303 

21 

22    1.2 

0.86 

14 

8  23.1 

19  58  37.51 

0.290 

21  22    8.2 

0.82, 

15 

19  58  33.13 

0.270 

21 

22  20.5 

0.76 

15 

8  19.0 

19  58  30.94 

0iJ57 

21  22  26.6 

0.72' 

16 

19  58  27.07 

0.236 

21 

22  37.4 

0.66 

16 

8  15.0 

19  68  25.17 

0.223 

21  22  42.6 

0.62 

17 

19  58  21.82 

0.202 

21 

22  52,0 

0.56 

17 

8  11.0 

19  58  20.21 

0.189 

21  22  56.4 

0.52 

18 

19  58  17.38 

0.1 63 

21 

23    4.2 

0-.46 

18 

8    7.0 

19  58  16.06 

0.155 

21  23    7.8 

0.42! 

19 

19  58  13.76 

0.134 

21 

23  14.0 

0.36 

19 

8    3.0 

19  58  12.72 

0.121 

21  23  16.7 

0.33 

20 

19  58  10.96 

0.100 

21 

23  21.4 

0.26 

20 

7  59.0 

19  58  10.20 

0.087 

21  23  23.3 

0J33 

21 

19  58    8.99 

0.065 

21 

23  26.4 

0.16 

21 

7  55.1 

19  58    8.51 

0.053 

21  23  27.5 

0.13 

22 

19  58    7.85 

-0.030 

21 

23  29.0 

-  0.06 

22 

7  51.1 

19  58    7.65 

-0.019 

21  23  29.4 

-  0.03 

23 

19  58    7.53 

+0.005 

21 

23  29.4 

+  0.04 

23 

7  47.1 

19  58    7.61 

+0.015 

21  23  28.9 

+  0.07, 

24 

19  58    8.04 

0.040 

21 

23  27.3 

0.14 

24 

7  43.2 

19  58    8.38 

0.050 

21  23  26.0 

0.17; 

25 

19  58    9.37 

0.074 

21 

23  22.7 

0.24 

25 

7  39.3 

19  58    9.97 

0.084 

21  23  20.7 

0J27 

26 

19  58  11.53 

0.108 

21 

23  15.8 

0.34 

26 

7  35.4 

19  58  12.39 

0.118 

21  23  13.1 

0.37 

27 

19  58  14.52 

0.142 

21 

23    6.5 

0.44 

27 

7  31.5 

19  58  15.63 

0.152 

21  23    3.1 

0.47 

28 

19  58  18.34 

0.176 

21 

22  54.8 

0.54 

28 

7  27.6 

19  58  19.70 

0.187 

21  22  50.7 

0.57 

29 

19  58  22.99 

0.210 

21 

22  40.7 

0.64 

29 

7  23.8 

19  58  24.59 

0.221 

21  22  35.9 

0.67 

30 

19  58  28.47 

0.245 

21 

22  24.3 

0.74 

30 

7  20.0 

19  58  30.31 

0.255 

21  22  18.8 

0.77: 

Oct.    1 

19  58  34.77 

0.279 

21 

22    5.5 

0.83 

I 

7  16.2 

19  58  36.84 

0.289 

21  21  59.3 

0iJ7i 

2 

19  58  41.88 

0.313 

21 

21  44.3 

0.93 

2 

7  12.4 

19  58  44.18 

0.323 

21  21  37.4 

0.961 

3 

19  58  49.81 

0.347 

21 

21  20.7 

1.03 

3 

7    8.6 

19  58  52.33 

0.357 

21  21  13i2 

1.06. 

4 

19  58  58.58 

0.381 

21 

20  54.8 

1.13 

4 

7    4.8 

19  59    1.30 

0.391 

21  20  46.7 

l.lb 

5 

19  59    8.14 

0.415 

21 

20  26.6 

1.23 

5 

7    1.0 

19  59  11.08 

0.424 

21  20  17.9 

liJ5| 

6 

19  59  18.50 

0.448 

21 

19  56.0 

1.33 

6 

6  57.3 

19  59  21.65 

0.457 

21  19  46.7 

1.35: 

7 

19  59  29.66 

0.481 

21 

19  23.1 

1.42 

7 

6  53.6 

19  59  33.01 

0.490 

21  19  13.2 

1.44 

8 

19  59  41.61 

0.514 

21 

18  47.9 

1.52 

8 

6  49.9 

19  59  45.16 

0.523 

21  18  37.4 

1.54 

9 

19  59  54.35 

0.547 

21 

18  10.4 

1.62 

9 

6  46.2 

19  59  58.09 

0.555 

21  17  59.3 

1.63 

10 

20    0    7.87 

0.580 

21 

17  30.5 

1.71 

10 

6  42.5 

20    0  11.79 

0.587 

21  17  18.9 

1.73 

1] 

20    0  22.17 

0.612 

21 

16  48.3 

1.81 

U 

6  38.8 

20    0  26.27 

0.619 

21  16  36i2 

1.831 

12 

20    0  37.24 

0.644 

21 

16    3.8 

1.90 

12 

6  35.1 

20    0  41.51 

0.651 

21  15  51.2 

1.92 

13 

20    0  53.08 

0.676 

21 

15  17.0 

2.00 

13 

6  31.4 

20    0  57.52 

0.683 

21  15    3.9 

2.02, 

14   20     1     9.68 

0.708 

21 

14  28.0 

2.10 

14 

6  27.7 

20    1  14.28 

0.714 

21  14  14.4 

2.11 

15 

20    1  27.04 

0.739 

21 

13  36.7 

2.19 

15 

6  24.1 

20    1  31.80 

0.745 

21  13  22.7 

2J2l| 

16 

20    1  45.15 

0.770 

21 

12  43.1 

2.29 

16 

6  20.5 

20     1  50.06 

0.776 

21  12  28.6 

2.30 

17 

20    2    4.01 

0.801 

21 

11  47.2 

2.38 

17 

6  16.9 

20    2    9.07 

0.807 

21  11  32.2 

2.40 

18 

20    2  23.61 

0.832 

21 

10  49.0 

2.48 

18 

6  133 

20    2  28.81 

0.838 

21  10  33.5 

2.49 

19 

20    2  43.95 

0.863 

21 

9  48.5 

2.57 

19 

6    9.7 

20    2  49.29 

0.868 

21    9  32.6 

2.59 

20 

20    3    5.02 

0.893 

21 

8  45.7 

2.67 

20 

6    6.1 

20    3  10.49 

0.898 

21    8  29.4 

2.68 

21 

20    3  26.82 

0.923 

21 

7  40.6 

2.76 

21 

6    2.5 

20    3  32.41 

0.928 

21     7  23.9 

2.TO, 

22 

20    3  49.33 

0.953 

21 

6  33.2 

2.85 

22 

6  58.9 

20    3  55.05 

0.958 

21    6  16.1 

2.87 

23 

20    4  12.56 

0.983 

21 

5  23.6 

2.95 

23 

5  55.4 

20    4  18.40 

0.987 

21    5    6.1 

2.97, 

24 

20    4  36.50 

1.012 

21 

4  11.7 

3.04 

24 

5  51.9 

20    4  42.46 

1.016 

21     3  53.8 

3.06 

25 

20    5    1  14 

1.041 

21 

2  57.5 

3.14 

25 

5  48.4 

20    5    7.21 

1.045 

21    2  39J2 

3.16 

26 

20    5  26.48 

1.070 

21 

1  41.0 

3.23 

26 

5  44.9 

20    5  32.65 

1.074 

21     1  22.3 

355 

27 

20    5  52.50 

1.098 

21 

0  22.1 

3.33 

27 

5  41.4 

20    5  58.77 

1.102 

21    0    3.1 

3.35; 

28 

20    6  19.20 

1.126 

20  59    1.0 

3.43 

28 

5  37.9 

20    6  25.56 

1.130 

20  58  41.6 

3.44! 

29 

20    6  46.57 

1.154 

20  57  37.6 

3.52 

29 

5  34.4 

20    6  53.02 

1.157 

20  57  17.9 

3.54 

30 

20    7  14.61 

1.181 

20  56  11.9 

3.62 

30 

5  30.9 

20    7  21.14 

1.184 

20  55  51.9 

3.63 

31 

20    7  43.30 

+1.208 

-20  54  44.0 

+  3.71 

31 

5  27.4 

20    7  49.91 

+1.211 

-20  54  23.7 

+  3.73 
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Date. 
1878. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

t 

Apparent 

iligbt 
Ascoiision. 

Diff.for 
Ihoor. 

Apparent 
DeolmatioD . 

Diff.for 
Ihoor. 

Moan  Time 
of  Transit. 

Apparent 

^ght 
Ascension. 

Diff.for 
Ih.of 
Long. 

Apparent 
Declination. 

Diff.for 

llionrof 

Long. 

h    m      8 

8 

O         /        /' 

+  £81 

d 

h    m 

h    m     8 

8 

O         /         // 

// 

Nov.  1 

20    8  12.64 

+1.235 

-20  53  13.8 

1 

5  24.0 

20    8  19.33 

+1.238 

-20  52  53.2 

+  3.82 ; 

2 

20    8  42.61 

1.261 

20  51  41.3 

3.01 

2 

5  20.5 

20    8  49.37 

1.264 

20  51  20.4 

3.92, 

3 

20    9  13.21 

1.287 

20  50    6.6 

4.00 

3 

5  17.1 

20    9  20.03 

1.2!)0 

20  49  45.4 

4.01, 

4 

20    9  44.44 

1.313 

20  48  29.7 

4.0!) 

4 

5  13.7 

20    9  51.32 

1.316 

20  48    8.3 

4.10  1 

5 

20  10  16.28 

1.339 

20  46  50.6 

4.18 

5 

5  10.3 

20  10  23iS2 

1.341 

20  46  29.0 

4.19 

6 

20  10  48.73 

1.364 

20  45    9.3 

4.27 

6 

5    6.9 

20  10  55.f2 

1.366 

20  44  47.4 

4.28' 

7 

20  11  21.77 

1.389 

20  43  25.7 

4.37 

7 

5    3.5 

20  11  28.81 

1.391 

20  43    3.6 

4.38 

8 

20  11  55.40 

1.413 

20  41  39.9 

4.46 

8 

5    0.1 

20  12    2.48 

1.415 

20  41  17.6 

4.47 

9 

20  12  29.61 

1.437 

20  39  51.9 

4.55 

9 

4  56.8 

20  12  36.73 

1.439 

20  39  29.4 

4.56; 

10 

20  13    4.39 

1.461 

20  38    1.7 

4.64 

10 

4  53.4 

20  13  11.55 

1.463 

20  37  39.0 

4.65; 

1 

11 

20  13  39.73 

1.484 

20  36    9.3 

4.73 

11 

4  50.1 

20  13  46.92 

1.486 

20  35  46.4 

4.74! 

12 

20  14  15.63 

1.507 

20  34  14.6 

4.83 

12 

4  46.8 

20  14  22.85 

1.509 

20  33  51.5 

4.83  j 

13 

20  14  52.08 

1.530 

20  32  17.8 

4.92 

13 

4  43.5 

20  14  59.32 

1.531 

20  31  54.5 

4.92 

14 

20  15  29.07 

1.552 

20  30  18.8 

5.01 

14 

4  40.2 

20  15  36.33 

1.553 

20  29  55.3 

5.01 

15 

20  16    6.60 

1.574 

20  28  17.6 

5.10 

15 

4  36.9 

20  16  13.88 

1.575 

20  27  53.9 

5.10 

16 

20  16  44.65 

1.596 

20  26  14.1 

5.19 

16 

4  33.6 

20  16  51.95 

1.597 

20  25  50.3 

5.19 

17 

20  17  23.23 

1.618 

20  24     8.5 

5.29 

17 

4  30.3 

20  17  30.53 

1.618 

20  23  44.6 

5.29 

18 

20  18    2.32 

.    1.639 

20  22    0.7 

5.38 

18 

4  27.0 

20  18    9.62 

1639 

20  21  36.7 

5.38 

19 

20  18  41.92 

1.660 

20  19  50.7 

547 

19 

4  23.7 

20  18  49.22 

1.660 

20  19  26.6 

5.47 

20 

20  19  22.02 

1.681 

20  17  38.4 

5.56 

20 

4  20.4 

20  19  29.32 

1.681 

20  17  14.2 

5.56 

21 

20  20    2.61 

1.701 

20  15  23.9 

6.65 

21 

4  17.2 

20  20    9.91 

1.701 

20  14  59.6 

5.65 

22 

20  20  43.69 

1.721 

20  13    7M 

5.74 

22 

4  13.9 

20  20  50.98 

1.721 

20  12  42.9 

5.74 

23 

20  21  25.24 

1.741 

20  10  48.4 

5.83 

23 

4  10.7 

20  21  32.52 

1.740 

20  10  24.0 

5.83 

24 

20  22    7.26 

1.760 

20    8  27.4 

5.92 

24 

4    7.5 

20  22  14.53 

1.759 

20    8    2.9 

5.92 1 

25 

20  22  49.74 

1.779 

20    6    4.2 

6.01 

25 

4    4.3 

20  22  56.99 

1.778 

20    5  39.7 

6.01 

26 

20  23  32.67 

1.798 

20    3  38.8 

6.10 

26 

4    1.1 

20  23  39.90 

1.797 

20    3  14.3 

6.10 

27 

20  24  16,05 

1.816 

20     1   11.3 

6.19 

27 

3  57.9 

20  24  23.26 

1.815 

20    0  46.7 

6.19 

28 

20  24  59.86 

1.834 

19  58  41.6 

6.28 

28 

3  54.7 

20  25    7.04 

1.833 

19  58  17.0 

6.28 

29 

20  25  44.09 

1.852 

19  56    9.8 

6.37 

29 

3  51.5 

20  25  51.24 

1.850 

19  55  45  2 

6.37 

30 

20  26  28.74 

1.869 

19  53  35.8 

6.46 

30 

3  48.3 

20  26  35.86 

1.867 

19  53  11.2 

6.46 

Dec.  1 

20  27  13.80 

1.886 

19  50  59.7 

6.55 

1 

3  45.1 

20  27  20.88 

1.884 

19  50  35.1 

6.55 

2 

20  27  59.25 

1.902 

19  48  21.5 

6.64 

2 

3  41,9 

20  28    6.29 

f.900 

19  47  57.0 

6.64 

3 

20  28  45.10 

1.918 

19  45  41.3 

6.73 

3 

3  38.8 

20  28  52.10 

1.916 

19  45  16.8 

6.73 

4 

20  29  31.33 

1.934 

19  42  59.0 

6.82 

4 

3  35.6 

20  29  38.28 

1.932 

19  42  34.5 

6.82 

5 

20  30  17.94 

1.950 

19  40  14.6 

6.90 

5 

3  32.5 

20  30  24.84 

1.948 

19  39  50.2 

6.90 

6 

20  31    4.92 

1.965 

19  37  28.2 

6.98 

6 

3  29.3 

20  31  11.77 

1.963 

19  37    3.8 

6.98 

7 

20  31  52.25 

1.980 

19  34  39.7 

7.07 

7 

3  26.1 

20  31  59.05 

1.978 

19  34  1.5.4 

7.07 

8 

20  32  39.94 

1.995 

19  31  49.2 

7.16 

8 

3  23.0 

20  32  46.69 

1.992 

19  31  25.0 

7.16 

9 

20  33  27.97 

2.009 

19  28  56.6 

7iM 

9' 

3  19.8 

20  33  34.66 

2.006 

19  28  32.5 

7.24 

10 

20  34  16.34 

2.023 

19  26    2.0 

7.32 

10 

3  16.6 

20  34  22.97 

2.020 

19  25  38.0 

7.32 

11 

20  35    5.04 

2.037 

19  23    5.4 

7.40 

11 

3  13.5 

20  35  11.61 

2.034 

19  22  41.5 

7.40 

12 

20  35  54.07 

2.050 

19  20    6.8 

7.49 

12 

3  10.3 

20  36    0.58 

2.047 

19  19  43.0 

7.49 

13 

20  36  43.42 

2.063 

19  17    6.2 

7.58 

13 

3    7.2 

20  36  49.86 

2.060 

19  16  42.5 

7.57 

14 

30  37  33.08 

2.076 

19  14    3.5 

7.66 

14 

3'    4.1 

20  37  39.45 

2.073 

19  13  40.0 

7.65 

15 

20  38  23.04 

2.089 

19  10  58.8 

7.74 

15 

3    1.0 

20  38  29.34 

2.086 

19  10  35.5 

7.73 

16 

20  39  13.31 

2.101 

•19    7  52.2 

7.82 

16 

2  57.9 

20  39  19.54 

2.098 

19    7  29.0 

7.81 

17 

20  40    3.87 

2.113 

19    4  43.6 

7.90 

17 

2  54.8 

20  40  10.03 

2.110 

19    4  20.6 

7.89' 

18 

20  40  54.71 

2.125 

19    1  33.0 

7.98 

18 

2  51.7 

20  41     0.80 

2.122 

19    1  10.1 

7.97 

19 

20  41  45.83 

2.136 

18  58  20.4 

8.06 

19 

2  48.7 

20  41  51.84 

2.133 

18  57  57.7 

8.05 

20 

20  42  37.22 

2.147 

18  55    5.9 

8.14 

20 

2  45.6 

20  42  43.15 

2.144 

18  54  43.4 

8.13 

21 

20  43  28.88 

2.158 

18  51  49.5 

8.22 

21 

2  42.5 

20  43  34.73 

2.155 

18  51  27.2 

8.21 

22 

20  44  20.79 

2.169 

18  48  31.1 

8.30 

22 

2  39.4 

20  44  26.56 

2.165 

18  48    9.0 

8.29 

23 

20  45  12.96 

2.170 

18  45  10.9 

8.38 

2:5 

2  36.4 

20  45  18.64 

2.175 

18  44  49.0 

8.37 

24 

20  46    5.37 

2.189 

18  41  48.8 

8.46 

24 

2  33.3 

20  46  10.97 

2.185 

18  41  27.1 

8.45 

25 

20  46  58.02 

2.199 

18  38  24.8 

8.54 

25 

2  30.3 

20  47    3.53 

2.195 

18  38    3.3 

8.53 

26 

20  47  50.90 

2.208 

18  34  59.0 

8.61 

26 

2  272 

20  47  56.32 

2.204 

18  34  37.8 

8.60 

27 

20  48  43.99 

2.217 

1831  31.3 

8.69 

27 

2  24.2 

20  48  49.32 

2.213 

18  31  10.4 

8.68 

28 

20  49  37.30 

2ii26 

18  28     1.8 

8.77 

28 

2  21.1 

20  49  42.54 

2.222 

18  27  41.2 

8.76 

29 

20  50  30.81 

2.234 

18  24  30.6 

8.85 

29 

2  18.1 

20  50  35.96 

2.230 

18  24  10.2 

8.83 

30 

20  51  24.52 

2.242 

18  20  57.6 

8.92 

30 

2  15.0 

20  51  29.57 

2.238 

18  20  37.5 

8.90 

31 

20  52  18.42 

2.250 

18  17  22.8 

8.99 

31 

2  12.0 

20  52  23.37 

2.246 

18  17    3.0 

8  97 

32 

20  53  12.51 

+2.258 

-18  13  46.3 

+  9.06 

32 

2    9.^  20  53  17.36 

+2.254 

-18  13  26.8 

+  9.04 
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Bate. 
1878. 

FOR  WASHINGTON  MEAN  NOON. 

FOB  MBRIBIAN  TRANSIT. 

Apparent 

Right 
Ascension. 

Difflfor 
1  hour. 

Apparent 
Doobnation. 

Biff,  for 
Ihoor. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Asoenaion. 

Biff,  for 
lh.of 
Long. 

Apparent 
BecUnation. 

Bifflfar! 

1  hoar  of- 

Long. 

h    ni      8 

8 

O         t         l> 

/# 

d 

h    m 

h    m     8 

s 

O        /          ^ 

II 

Jan.    1 

23    9  28.27 

+0.688 

-7  37  23.6 

+  4.70 

1 

4  23.9 

23     9  31.30 

+0.688 

-7  37    2.9 

+  4.70 

2 

23     9  44.91 

0.700 

7  35  30.0 

4.77 

2 

4  20.3 

23    9  47.96 

0.700 

7  a5    9.3 

4.77 

3 

23  10     J.86 

0.713 

7  33  34.5 

4.85 

3 

4  16.6 

23  10    4.92 

0.713 

7  33  13.8 

4iJ5. 

4 

23  10  19.11 

0.725 

7  31  37.2 

4.92 

4 

4  13.0 

23  10  22.17 

0.725 

7  31  16.5 

4.92. 

5 

23  10  36.65 

0.737 

7  29  38.2 

4.99 

5 

4    9.3 

23  10  39.72 

0.737 

7  29  17.5 

499 

6 

23  10  54.48 

0.748 

•7  27  37.5 

5.06 

6 

4    5.7 

23  10  57.55 

0.749 

7  27  16.8 

5.06' 

7 

23  ]1   12.60 

0.760 

7  25  35.1 

5.14 

7 

4    2.1 

23  11  15.68 

0.761 

7  25  14.4 

5.14 

B 

23  11  31.00 

0.772 

7  23  31.0 

5.21 

8 

3  58.5 

23  11  34.07 

0.772 

7  23  10.3 

hSl 

9 

23  Jl  49.67 

0.784 

7  21  25.2 

5.28 

9 

3  54.8 

23  11  52.74 

0.783 

7  21     4.5 

5.27' 

10 

23  ]2    8.6J 

0.795 

7  19  17.8 

5.34 

10 

3  51.2 

23  12  11.67 

0.795 

7  18  57.2 

5.34 

11 

23  12  27.82 

0.806 

7  17    8.8 

5.41 

11 

3  47.6 

23  12  30.88 

0.806 

7  16  48.2 

5.40 ! 

V2 

23  12  47.29 

0.816 

7  14  58.3 

5.47 

12 

3  44.0 

23  12  50.34 

0.816 

7  14  37.8 

5.47 

13 

23  13    7.01 

0.827 

7  12  46.2 

6.54 

13 

3  40.4 

23  13  10.05 

0.827 

7  12  25iJ 

5.53; 

14 

23  13  26.99 

0.837 

7  10  326 

5.60 

14 

3  36.8 

23  13  30.02 

0.837 

7  10  12.3 

5.59 

15 

23  13  47.21 

0.848 

7    8  17.6 

5.66 

15 

3  33.2 

23  13  50i23 

0.847 

7    7  57.4 

5.65 

16 

23  14    7.68 

0.858 

7    6    1.2 

5.71 

16 

3  29.6 

23  14  10.68 

0.857 

7    5  415 

5.71 

17 

23  14  28.39 

0.868 

7    3  43.3 

5.77 

17 

3  26.0 

23  14  31.37 

0.867 

7    3  23.5 

5.77 

18 

23  14  49.34 

0.878 

7    1  24.0 

5.83 

18 

3  22.4 

23  14  52.31 

0.877 

7     1    4.3 

5.82 

19 

23  15  10.52 

0.888 

6  59    3.4 

5.89 

19 

3  18.9 

23  15  13.47 

0.886 

6  58  43.9 

5.68 

20 

23  15  31.93 

0.897 

6  56  41.4 

5.95 

20 

3  15.3 

23  15  34.86 

0.896 

6  56  22.0 

5.94 

21 

23  15  53.56 

0.906 

6  54  18.0 

6.00 

21 

3  11.7 

23  15  56.46 

0.905 

6  53  58.8 

5.99 

22 

23  16  15.41 

0.915 

6  51  53.3 

6.05 

22 

3    8.1 

23  16  18.28 

0.014 

6  51  34.3 

6.05. 

23 

23  16  37.48 

0.924 

6  49  27.4 

611 

23 

3    4.6 

23  16  40.32 

0.923 

6  49    8.6 

6.1  Oj 

24 

23  16  59.76 

0.932 

6  47    0.2 

616 

24 

3     1.0 

23  17    2.57 

0.931 

6  46  41.6 

6.15 

25 

23  17  22.24 

0.941 

6  44  31.8 

6.21 

25 

2  57.4 

23  17  25.02 

0.940 

6  44  13.4 

6.20 

26 

23  17  44.93 

0.950 

6  42    2i2 

6.26 

26 

2  53.9 

23  17  47.68 

0.949 

6  41  44.0 

6.25' 

27 

23  18    7.83 

0.958 

6  39  31.4 

6.31 

27 

2  50.3 

23  18  10.55 

0.957 

6  39  13.4 

6^0 

28 

23  18  30.92 

0.966 

6  36  59.4 

6.36 

28 

2  46.8 

23  18  33.60 

0.965 

6  36  41.7 

6.34 

29 

23  18  54.21 

0.974 

6  34  26.3 

641 

29 

2  43.2 

23  18  56.86 

0.973 

6  34    8.9 

6.39  j 

30 

23  19  17.68 

0.982 

6  31  52  1 

6.45 

30 

2  39.7 

23  19  20.30 

0.980 

6  31  35.0 

6.44 

31 

23  19  41.33 

0.990 

6  29  16.8 

6.49 

31 

2  36.2 

23  19  43.91 

0.987 

6  28  59.9 

6.48 

Feb.  1 

23  20    5.16 

0.t)97 

6  26  40.5 

653 

1 

2  32.6 

23  20    7.70 

0.995 

6  26  23.9 

6.52 

2 

23  20  29.17 

1.004 

6  24    32 

6.58 

2 

3  29.1 

23  20  31.67 

1.002 

6  23  46.9 

6.56 

3 

23  20  53.34 

1.011 

6  21  24.9 

6.62 

3 

2  25.6 

23  20  55.80 

1.009 

6  21     8.9 

6.60 

4 

23  21  17.68 

1.018 

6  18  45.6 

6.66 

4 

2  22.1 

23  21  20.10 

1.016 

6  18  29i) 

6.64. 

5 

23  21  42.18 

1.024 

6  16    5.4 

6.69 

5 

2  18.5 

23  21  44.55 

1.022 

6  15  50.0 

6ii6 

6 

23  22    6.84 

1.031 

6  13  24.4 

673 

6 

2  15.0 

23  22    9.16 

1.029 

6  13    9.3 

6.71  [ 

7 

23  22  31.65 

1.037 

6  10  42.5 

6.76 

7 

2  11.5 

23  22  33.92 

1.035 

6  10  27.7 

6.75 

8 

23  22  56.60 

1.043 

6    7  59.8 

6.80 

8 

2    8.0 

23  22  58  82 

1.040 

6    7  45.4 

6.7d 

9 

23  23  21.69 

1.048 

6    5  16.3 

6.83 

9 

2    4.4 

23  23  23.86 

1.046 

6    5    2i2 

6.82 

10 

23  23  46.92 

1.054 

6    2  32.0 

6.86 

10 

2    0.9 

23  23  49.04 

1.052 

6    2  18i2 

6^3 

11 

23  24  12.28 

1.059 

5  59  47.0 

689 

11 

I  57.4 

23  24  14.35 

1.057 

5  59  33.5 

6.87 

12 

23  24  37.77 

1.065 

5  57    1.3 

6.92 

12 

1  53.9 

23  24  39.78 

1.062 

5  56  48.2 

6i)0 

13 

23  25    3.38 

1.070 

5  54  14.9 

6.95 

13 

1  50.4 

23  25    5.34 

1.067 

5  54    2.2 

6.93 

14 

23  25  29.11 

1.075 

5  51  27.9 

6.98 

14 

1  46.9 

23  25  31.01 

1.072 

5  51  15.5 

6i)6 

15 

23  25  54.96 

1.079 

5  48  40.3 

7.00 

15 

1  43.4 

23  25  56.81 

1.077 

5  48  26.3 

6.9c) 

16 

23  26  20.91 

1.084 

5  45  52.0 

7.03 

16 

1  39.9 

23  26  22.71 

1.081 

5  45  40.3 

7.00 

17 

23  26  46.97 

1.088 

5  43    3.1 

7.05 

17 

1  36.4 

23  26  48.72 

1.086 

5  42  51.8 

7.03 

18 

23  27  13.13 

1.092 

5  40  13.7 

7.07 

18 

1  32.9 

23  27  14.82 

1.090 

5  40    2.8 

7.05 

19 

23  27  39.39 

1.096 

5  37  23.7 

7.09 

19 

1  29.4 

23  27  41.03 

1.094 

5  37  13.2 

7.08 

20 

23  28    5.74 

1.100 

5  34  33.3 

7.11 

20 

1  25.9 

23  28    7.32 

1.097 

5  34  23.1 

7.10 

1 

21 

23  28  32.19 

1.104 

5  31  42.4 

7.13 

21 

1  22.4 

23  28  33.71 

1.101 

5  31  32.6 

7.11; 

22 

23  28  58.72 

1.108 

5  28  51.0 

7.15 

22 

1  18.9 

23  29    0.18 

1.105 

5  28  41.6 

7.13  i 

23 

23  29  25.34 

1.111 

5  25  59.2 

7.17 

2:i 

1  15.4 

23  29  26.74 

1.108 

5  25  50.2 

7.15 

24 

23  29  52.03 

1.114 

5  23    7.0 

7.19 

24 

1   11.9 

23  29  53.37 

1.111 

5  22  56.4 

7.16, 

25 

23  30  18.80 

1.117 

5  20  14.5 

7.20 

25 

1     8.5 

23  30  20.08 

1.114 

5  20    6.3 

7.1a 

26 

23  30  45.64 

1.120 

6  17  21.6 

7.21 

26 

1     6.0 

23  30  46.85 

1.117 

5  17  13.8 

7.19; 

27 

23  31  12.55 

1.122 

5  14  28.4 

7.22 

27 

1     1.5 

23  31  13.70 

1.120 

6  14  21.0 

lax 

28 

23  31  39.52 

1.125 

5  11  34.9 

7.24 

28 

0  58.0 

23  31  40.61 

1.122 

5  11  27.9 

752 

29 

23  32    6.55 

1.127 

5    8  41.1 

7.25 

29 

0  54.5 

23  32    7.57 

1.125 

5    8  34.5 

753 

30 

23  32  33.63 

+1.129 

-5    5  47.1 

+  7.26 

30 

0  51.0 

23  32  34.59 

+1.127 

-5    5  40.9 

+  754 

1 

SATURN,  1878. 


369 


Date. 
1878. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Kight 
Ascension. 

Diflf.  for 
1  hoar. 

Apparent 
Decimation. 

Dlff.for 
1  boar. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Ascension. 

DilT.for 
lb.  of 
Long. 

Apparent 
Declination. 

Dlff.for! 

Ihonrof 

Long. 

1 

h    m      8 

8 

O         /         /' 

ti 

(1      h    m 

&    m      8 

8 

O         /         »' 

1 
"      1 

Mar.  ] 

23  32    6.55 

+1.127 

-5    8  41.1 

+  7.25 

1     0  54.5 

23  .32    7.57 

+1.125 

-5    8  34.5 

+  7.23 

2 

23  32  33.63 

1.129 

5    5  47.1 

7.26 

2    0  51.0 

23  32  34.59 

1.127 

5    5  40.9 

7.24  , 

3 

23  33    0.76 

1.131 

5    2  52.9 

7.26 

3    0  47.51  23  33     1 .66 

1.129 

5    2  47.1 

7.24 

4 

23  33  27.93 

1.133 

4  59  58.6 

7.27 

4     0  44.1' 23  33  28.76 

1.130 

4  59  53.2 

7.25 

5 

23  33  55.14 

1.135 

4  57    4.1 

7.27 

5    0  40.6  23  33  55.91 

1.132 

4  56  59.2 

7.25 

6 

23  34  22.39 

1.136 

4  54     9.6 

7.28 

6    0  37.1 

23  34  23.09 

1.133 

4  54    5.1 

7.26 

7 

23  34  49.67 

1.137 

4  51  15.0 

7.28 

7    0  33.6 

23  34  50.31 

1.134 

4  51   10.9 

7.26, 

8 

23  35  16.97 

1.138 

4  48  20.3 

7.28 

8    0  30.1 

23  ;«  17.54 

1.135 

4  48  16.6 

7.26 

9 

23  35  44.29 

1.138 

4  45  25.6 

7.28 

9    0  26.7 

23  35  44.80 

1.136 

4  45  22.4 

7.27 

10 

23  36  11.63 

1.139 

4  42  30.9 

7-28 

10    0  23.2 

23  36  12.07 

1.137 

4  42  28.1 

7.26 

11 

23  36  38.99 

1.140 

4  39  36.2 

7.28 

11     0  19.7 

23  36  39.37 

1.137 

4  39  33.8 

7.26 

12 

23  37    6.35 

1.140 

4  36  41.6 

7.27 

12    0  16.2 

23  37    6.66 

1.137 

4  36  39.6 

7.25 

13 

23  37  33.72 

1.140 

4  33  47.1 

7.27 

13    0  12.7 

23  37  33.97 

1.138 

4  33  45.6 

7.25 

14   23  38     1.09 

1.140 

4  30  52.8 

7.26 

14    0    9.3 

23  38     1.27 

1.137 

4  30  51.7 

7.24 

J5 

23  38  28.45 

1.140 

4  27  58.7 

7.25 

15    0    5.8 

23  38  28.56 

1.137 

4  27  58.0 

7.24  ; 

15    0    2.3 

23  38  55.a5 

1.137 

4  25    4.4 

7.23 

16 

23  38  55.80 

1.139 

4  25    4.7 

7.25 

16  23  58.8 

23  39  23.12 

1.136 

4  22  11.1 

7.22 

17 

23  39  23.14 

1.138 

4  22  10.9 

7M 

17  23  55.3 

23  39  50.38 

1.136 

4  19  18.0 

7.21 

18 

23  39  50.47 

1.138 

4  19  17.4 

7.23 

18  23  51.9 

23  40  17.63 

1.135 

4  16  25.1 

7.20 

19 

23  40  17.78 

1.137 

4  16  24.1 

7.21 

19  23  48.4 

23  40  44.85 

1.134 

4  13  32.5 

7.19 

20 

23  40  45.07 

1.136 

4  13  31.1 

7.20 

20  23  44.9 

23  41  12.05 

1.133 

4  10  40.1 

7.17 

21 

23  41  12.33 

1.135 

4  10  38.3 

7.19 

21  23  41.4 

23  41  39.22 

1.131 

4    7  48.1 

7.16 

22 

23  41  39.57 

1.134 

4    7  45.9 

7.18 

22  23  38.0 

23  42    6.36 

1.130 

4    4  56.5 

7.14 

23 

23  42    6.77 

1.133 

4    4  53.9 

7.16 

23  23  34.5 

23  42  33.46 

1.129 

4    2    5.2 

7.13 

24 

23  42  33.94 

1.131 

4    2    2.2 

7.15 

24  23  31.0 

23  43    0.53 

1.127 

3  59  14.4 

7.11 

25 

23  43     1.07 

1.129 

3  59  10.9 

7.13 

25  23  27.5 

23  43  27.54 

1.125 

3  56  23.9 

7.09 

26 

23  43  28.15 

1.127 

3  56  20.0 

7.11 

26  23  24.0 

23  43  54.51 

1.122 

3  53  33.9 

7.07 

27   23  43  55.18 

1.125 

3  53  29.6 

7.09 

27  23  20.5 

23  44  21.42 

1.120 

3  50  44.3 

7.06 

28 

23  44  22.16 

1.123 

3  50  39.6 

7.07 

28  23  17.1 

23  44  48.29 

1.1J8 

3  47  55.2 

7.04 

29 

23  44  49.09 

1.121 

3  47  50.1 

7.05 

29  23  13.6 

23  45  15.09 

1.115 

3  45    6.6 

7.01 

30 

23  45  15.95 

1.118 

3  45    1.2 

7.03 

30  23  10.1 

23  45  41.82 

1.112 

3  42  18.7 

6.98 

31 

23  45  42.74 

1.115 

3  42  12.9 

7.00 

31  23    6.6 

23  46    8.48 

1.109 

3  39  31.4 

6.96 

Apr.  1 

23  46    9.47 

1.112 

3  39  25.2 

6.98 

1  23    3.1 

23  46  35.07 

1.106 

3  36  44.7 

6.93 

^     2 

23  46  36.12 

1.109 

3  36  38.1 

6.95 

2  22  59.6 

23  47     1.59 

1.103 

3  33  58.7 

6.90 

3 

23  47    2.70 

1.106 

3  33  51.7 

6.92 

3  22  56.1 

23  47  28.02 

I.IOO 

3  31   13.3 

6.88 

4 

23  47  29.19 

1.102 

3  31     5.9 

6.89 

4  22  52.6 

23  47  54.37 

1.096 

3  28  28.6 

6.85 

5 

23  47  55.60 

1.099 

3  28  20.9 

6.86 

5  22  49.1 

23  48  20.63 

1.092 

3  25  44.7 

6.81 

6 

23  48  21.92 

1.095 

3  25  36.6 

6.83 

6  22  45.6 

23  48  46.79 

1.088 

3  23     1.5 

6.78 

7 

23  48  48.14 

1.091 

3  22  53.1 

6.80 

7  22  42.1 

23  49  12.85 

1.084 

3  20  19.2 

6.75 

8  :  23  49  14.26 

1.086 

3  20  10.4 

6.76 

8  22  38.6 

23  49  38.80 

1.079 

3  17  37.6 

6.71 

9 

23  49  40.27 

1.082 

3  17  28.5 

6.73 

9  22  35.1 

23  50    4.66 

1.075 

3  14  56.9 

6.68 

10 

23  50    6.18 

1.077 

3  14  47.4 

6.69 

10  22  31.6 

23  50  30.40 

1.070 

3  12  17.0 

6.64 

11 

23  50  31.98 

1.073 

3  12    7.2 

6.66 

11  22  28.1 

23  50  56.03 

1.065 

3    9  38.0 

6.60 

12 

23  50  57.66 

1.068 

3    9  27.9 

6.62 

12  22  24.6 

23  51  21.54 

1.061 

3    7    0.1 

6.56 

13 

23  51  23.23 

1.063 

3    6  49.6 

6.58 

13  22  21.1 

23  51  46.94 

1.055 

3    4  23.0 

6.53 

14 

23  51  48.68 

1.058 

3    4  12.2 

6.54 

14  22  17.6 

23  52  12.20 

1.050 

3    1  46.8 

6.49 

15 

23  52  14.00 

1.053 

3    1  35.7 

6.50 

15  22  14.1 

23  52  37.35 

1.045 

2  59  11.6 

6.45 

16 

23  52  39.20 

1.047 

2  59    0.2 

6.46 

16  22  10.6 

23  53    2.36 

1.039 

2  56  37.4 

6.40 

17 

23  53    4.26 

1.042 

2  56  25.7 

6.42 

17  22    7.0 

23  53  27.24 

1.034 

2  54     4.3 

6.36 

18 

23  53  29.19 

1.036 

2  53  52.3 

6.37 

18  22    3.5 

23  53  51.98 

1.028 

2  51  32.2 

6.31 

19 

23  53  53.98 

1.030 

2  51  19.9 

6.33 

19  22    0.0 

23  54  16.58 

1.022 

2  49     1.2 

6.27 

20 

23  54  18.63 

1.024 

2  48  48.6 

6.28 

20  21  56.5 

23  54  41.04 

1.016 

2  46  31.2 

6.23 

21 

23  54  43  14 

1.018 

2  46  18.3 

6.24 

21  21  53.0 

23  55    5.35 

1.010 

2  44    2.3 

6.18 

22 

23  55    7.50 

1.012 

2  43  49.2 

6.19 

22  21  49.4 

23  55  29.51 

1.004 

2  41  34.7 

6.13 

23 

23  55  31.70 

1.005 

2  41  21.3 

6.14 

23  21  45.9 

23  55  53.52 

0.997 

2  39    8.1 

6.08 

24 

23  55  55.75 

0.998 

2  38  54.5 

6.09 

24  21  42.4 

23  56  17.:!5 

0.989 

2  36  428 

6.03 

25 

23  56  19.63 

0.992 

2  36  28.9 

6.04 

25  21  38.8 

23  56  41.03 

0.983 

2  34  18.7 

5.98 

26 

23  56  43.35 

0.985 

2  34    4.6 

5.99 

26  21  35.3 

23  57    4.54 

0.976 

2  31  55.8 

5.93 

27 

23  57    6.90 

0.978 

2  31  41.5 

5.94 

27  21  31.7 

23  57  27.88 

0.969 

2  29  34.2 

5.87 

28 

23  57  30.28 

0.971 

2  29  19.7 

5.88 

28  21  28.2 

23  57  51.05 

0.962 

^2  27  13.9 

5.82 

29 

23  57  53.49 

0.963 

2  26  59.2 

5.83 

29  21  24.6 

23  58  14.04 

0.954 

2  24  55.0 

5.76 

30 

23  58  16.51 

0.955 

2  24  40.1 

5.77 

30  21  21.1 

23  58  36.84 

0.946 

2  22  37.4 

5.70 

31 

23  58  39.35 

+0.948 

-2  22  22.3 

+  5.71 

31  21  17.5 

23  58  59.46 

+0.938 

-2  20  21.2 

+  5.65 

24 
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Date. 

1878. 

FOR  WASHINGTON  MEAN  NOON. 

FOB  MERIDIAN  TRANSIT. 

i 
1 

Apparent 

Kight 
Ascension. 

Diif.for 
1  hour. 

Apparent 
Declination . 

Diff.for 
1  boar. 

Moan  Time 
of  Traneit. 

Apparent 

Ki^bt 
Ascension. 

Diflf.  for 
1  h.of 
Long. 

Apparent 
Declination. 

DifLfor 
1 boarof 
LoDg.   1 

b 

ra      8 

8 

O         1        t' 

// 

d     h    m 

h 

m      s 

8 

O         /         // 

« 

May  1 

23  58  39.35 

+0.948 

-2  22  22.3 

+  5.71 

1  21   17.5 

23  58  59.46 

+0.938 

+2  20  21 .2 

+  5.65, 

2 

23  59    2.00 

0.940 

2  20    5.9 

5.65 

2  21    14.0 

23 

59  21.88 

0.930 

2  18    6.4 

559 

3 

23  59  24.46 

0.932 

2  17  50.9 

5.59 

3  21   10.4 

23  59  44.11 

0.922 

2  15  53.0 

5.53 

4 

23  59  46.72 

0923 

2  15  37.4 

5.53 

4  21     6.8 

0 

0     6.14 

0.914 

2  13  41.1 

5.47 

5 

0 

0    8.78 

0.915 

2  13  25.3 

5.47 

5  21     3.3 

0 

0  27.97 

0.905 

2  11  30.6 

5.40 

6 

0 

0  30.64 

0.906 

2  11  14.7 

5.41 

6  20  59.7 

0 

0  49.59 

0.897 

2    9  21.8 

5.34 

7 

0 

0  52.29 

0.898 

2    9    5.7 

5.35 

7  20  56.1 

0 

1  11.01 

0.888 

2    7  14.4 

558 

8 

0 

1  13.73 

0.889 

2    6  58.2 

5.28 

8  20  52.5 

0 

1  32.20 

0.879 

2    5    8.5 

5.21 

9 

0 

1  34.95 

0.880 

2    4  52.2 

5.22 

9  20  49.0 

0 

1  53.18 

0.869 

2    3    4.2 

5.15 

10 

0 

1  55.95 

0.870 

2    2  47.8 

5.15 

10  20  45.4 

0 

2  13.93 

0.860 

2    1     1.5 

5.08 

1 

1] 

0 

2  16.73 

0.861 

2    0  45.0 

5.08 

11  20  41.8 

0 

2  34.47 

0.851 

1  59    0.4 

5.01 

12 

0 

2  37.29 

0.852 

1  58  43.8 

5.01 

12  20  38.2 

0 

2  54,78 

0.841 

1  57     1.0 

4.94 

13 

0 

2  57.62 

0.843 

1  56  44.3 

4.95 

13  20  34.6 

0 

3  14.86 

0.832 

1  55    3.1 

4.87 

14 

0 

3  17.72 

0.833 

1  54  46.4 

4.88 

14  20  31.0 

0 

3  34.72 

0.822 

1  53    7.0 

4.61 

15 

0 

3  37.59 

0.823 

1  52  50.2 

4.81 

15  20  27.4 

0 

3  54.33 

0.812 

1  51  12.4 

4.74, 

16 

0 

3  57.22 

0.813 

1  50  55.6 

4.74 

16  20  23.8 

0 

4  13.71 

0.802 

1  49  19.6 

4.66 

17 

0 

4  16.61 

0.803 

1  49    2.8 

4.67 

17  20  20.2 

0 

4  32.85 

0.792 

1  47  28.5 

4.59 

18 

0 

4  35.76 

0.793 

1  47  11.7 

4.59 

18  20  16.5 

0 

4  51.74 

0.782 

1  45  39.2 

4  52 

19 

0 

4  54.66 

0.783 

1  45  22.4 

4.52 

19  20  12.9 

0 

5  10.38 

0.772 

1  43  51.5 

4.45, 

20 

0 

5  13.31 

0.772 

1  43  34.8 

4.45 

20  20    9.3 

0 

5  28.78 

0.761 

1  42    5.7 

4.37: 

21 

0 

5  31.71 

0.761 

1  41  49.0 

4.38 

21  20    5.7 

0 

5  46.92 

0.750 

1  40  21.7 

4.30 

22 

0 

5  49.85 

0.750 

1  40    5,0 

4.30 

22  20    2.0 

0 

6    4.80 

0.740 

1  38  39.5 

4.22 

23 

0 

6    7.73 

0.739 

1  38  22.8 

4.22 

23  19  58.4 

0 

6  22.42 

0.729 

1  36  59.1 

4.14 

24 

0 

6  25.35 

0.728 

1  36  42.5 

4.14 

24  19  54.8 

0 

6  39.77 

0.717 

1  35  20.7 

4.06 

25 

0 

6  42.70 

0.717 

1  35    4.1 

4.06 

25  19  51.1 

0 

6  56.85 

0.706 

1  33  44.1 

3.99 

26 

0 

6  59.78 

0.706 

1  33  27.6 

3.98 

26  19  47.4 

0 

7  13.67 

0.695 

1  32    9.4 

3.90 

27 

0 

7  16.59 

0.695 

1  31  53.0 

3.90 

27  19  43.8 

0 

7  30.20 

0.683 

1  30  36.7 

3.82 

28 

0 

7  33.12 

0.683 

1  30  20.4 

3.82 

28  19  40.1 

0 

7  46.45 

0.671 

1  29    6.0 

3.74 

29 

0 

7  49.36 

0671 

1  28  49.8 

3.74 

29  19  36.4 

0 

8    2.42 

0.659 

1  27  37.3 

3.65 

30 

0 

8    5.32 

0.658 

1  27  21.2 

3.65 

30  19  32.8 

0 

8  18.09 

0.647 

1  26  10.6 

3.57 

31 

0 

8  20.98 

0.646 

1  25  54.6 

3.57 

31  19  29.1 

0 

8  33.47 

0.635 

1  24  45.8 

3.49 

June  1 

0 

8  36.35 

0.634 

1  24  30.0 

3.48 

1  19  25.4 

0 

8  48.56 

0.623 

1  23  23.2 

3.40 

2 

0 

8  51.43 

0.622 

1  23    7.5 

3.40 

2  19  21.7 

0 

9    3.36 

O.blO 

1  22    2.6 

J.32 

3 

0 

9    6.21 

0.610 

1  21  47.1 

3.31 

3  19  18.0 

0 

9  17.86 

0.598 

1  20  44.0 

3.23, 

4 

0 

9  20.69 

0.597 

1  20  28.7 

3.22 

4  19  14.3 

0 

9  32.06 

0.585 

1   19  27.5 

3.14 

5 

0 

9  34.86 

0.584 

1  19  12.4 

3.13 

5, 19  10.7 

0 

9  45.95 

0.572 

1   18  13.1 

3.06 

6 

0 

9  48.73 

0.571 

1  17  58.3 

3.05 

6  19    7.0 

0 

9  59.53 

0.559 

1  17    0.8 

2.97 

7 

0 

10    2.28 

0.558 

1  16  46.3 

2.06 

7  19    3.2 

0 

10  12.80 

0.547 

1  15  50.7 

2.88  i 

8 

0 

10  15.52 

0.545 

1  15  36.4 

2.87 

8  18  59.5 

0 

10  25.77 

0.534 

1    14  42.7 

2.79 

9 

0 

10  28.45 

0.532 

1   14  28.7 

2.78 

9  18  55.8 

0 

10  38.42 

0.520 

I  13  36.8 

2.70 

10 

0  10  41.06 

0.519 

1  13  23.1 

2.69 

10  18  52.1 

0  10  50.75 

0.507 

1   12  33.1 

2.61  1 

n 

0  10  53.35 

0.505 

1  12  19.7 

2.60 

11   18  48.3 

0 

1 1     2.76 

0.494 

1  11  31.6 

2.52 

12 

0  11     5.32 

0.492 

1  11   18.5 

2.51 

12  18  44.6 

0 

11  14.45 

0.480 

1  10  32.2 

2.421 

13 

0  11  16.97 

0.478 

1   10  19.5 

2.41 

13  18  40.9 

0 

11  25.81 

0.466 

1     9  35.2 

2.33 

14 

0 

U  28.29 

0.465 

1     9  22.8 

2.32 

14  18  37.1 

0 

11  36.84 

0.453 

1     8  40.3 

2.24 

15 

0  11  39.28 

0.451 

1     8  28.3 

2.22 

15  18  33.3 

0 

11  47.55 

0.439 

1     7  47.7 

2.15 

16 

0  11  49.94 

0.437 

1     7  36.0 

2.13 

16  18  29.6 

0 

11  57.92 

0.425 

1     6  57.3 

2.05 

17 

0 

12    0.26 

0.423 

1     6  46.0 

2.03 

17  18  25.8 

0 

12    7.96 

0.4  II 

I     6    91 

1.96 

18 

0  12  10.25 

0.409 

1     5  58.2 

1.94 

18  18  22.0 

0 

12  17.67 

0.397 

1     5  23.2 

1.87 

19 

0 

12  19.90 

0.395 

1     5  12.7 

1.85 

19  18  18.3 

0 

12  27.03 

0.383 

1     4  39.5 

1.77 

20 

0 

12  29.21 

0.381 

1     4  29.5 

1.75 

20  18  14.5 

0  12  36.06 

0.369 

1     3  58,2 

1.67 

21 

0  12  38.18 

0.366 

1     3  48.6 

1.65 

21  18  10.7 

0 

12  44.74 

0.355 

1     3  19.2 

158 

22 

0 

12  46.80 

0.352 

1     3  10.1 

1.56 

22  18    6.9 

0 

12  53.08 

0.340 

1     2  42.4 

1.481 

23 

0 

12  55.08 

0.337 

1     2  33.8 

1.46 

23  18    3.1 

0 

13     1.07 

0.326 

1     2    8.0 

1.38 

24 

0 

13    3.00 

0.323 

1     1  59.9 

1.36 

24  17  59.3 

0 

13    8.71 

0.31 1 

1     1  36.0 

1.29 

25 

0 

13  10.57 

0.308 

1     1  28.4 

1.26 

25  17  55.5 

0  13  15.99 

0.296 

1     I     6.3 

1.19 

1 

26 

0 

13  17.78 

0.293 

1    0  59.2 

1.16 

26  17  51.7 

0 

13  22.91 

0.281 

1     0  39.0 

1.09 

27 

0 

13  24.63 

0.278 

1     0  32.4 

1.06 

27  17  47.9 

0 

13  29.48 

0.266 

1     0  14.1 

0.99 

28 

0 

13  31.12 

0.263 

1     0    8.1 

0.96 

28  17  44.0 

0 

13  35.68 

0.251 

0  59  51.7 

0.89, 

29 

0 

13  37.25 

0.248 

0  59  46.2 

0.86 

29  17  40.2 

0 

13  41.53 

0.236 

0  59  31.5 

0.79 

30 

0 

13  43.02 

0.233 

0  59  26.6 

0.76 

30  17  36.4 

0 

13  47.01 

0.221 

0  50  13.7 

0.69 

31 

0 

13  48.42 

+0.218 

-0  59    9.4 

+  0.66   31  17  32.5 

0 

13  52.14 

+0.206 

-0  58  58.4 

+  0.59. 
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Date. 
187S. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDLAN  TRANSIT. 

Appareni 

Ki^hfc 
Aflcension. 

Difllfor 

1  bOUT. 

Apparent 
DecIiDatioii. 

Difflfor 
1  hour. 

Mean  Time 
of  Transit. 

Apparent. 

Right 
Ascension. 

Diff.  for 
I  h.of 
Long. 

Apparent 
Decimation. 

Diff.  for 
1  hour of  1 
Long.    1 

b    m      B 

8 

O         /         /< 

II 

d     h     m 

h    m      8 

8 

O         /         /' 

// 

July  ] 

0  13  48.42 

+0.218 

-0  59    9.4 

+  0.66 

:   17  32.5 

0  13  52.14 

+0.206 

-0  58  58.4 

+  0.59 

'  2 

0  13  53.46 

0.203 

0  58  54.7 

0.56 

2  17  28.7 

0  13  56.89 

0.191 

0  58  45.4 

0.49 

3 

0  13  58.13 

0.187 

0  58  42.3 

0.46 

3  17  24.8 

0  14     1.29 

O.J  75 

0  58  34.9 

0.39 

4 

0  14    2.44 

0.172 

0  58  32.4 

0.36 

4  17  20.9 

0  14    5.31 

0.160 

0  58  26.7 

0.29 

5 

0  14    6.37 

0.156 

0  58  24.9 

0.26 

5  17  17.1 

0  14    8.98 

0.145 

0  58  21.0 

o.ro 

6 

0  14     9.94 

0.141 

0  58  19.8 

0.16 

6  17  13.2 

0  14  12.26 

0.130 

0  58  17.6 

+  0.09  : 

7 

0  14  13.13 

0.125 

0  58  17.1 

+  0.06 

7  17    9.3 

0  14  15.19 

0.114 

0  58  16.6 

-  0.01 

8 

0  14  15.96 

0.110 

0  58  16.8 

-  0,04 

8  17    5.4 

0  14  17.74 

0.099 

0  58  18.0 

0.11 

9 

0  14  18.41 

0  095 

0  58  18.9 

0.14 

9  17     1.5 

0  14  19.93 

0.084 

0  58  21.7 

0.21 

10 

0  14  20.50 

0.080 

0  58  23.3 

0.24 

10  16  57.6 

0  14  21.74 

0.068 

0  58  27.9 

0.30 

Jl 

0  14  22.21 

0.064 

0  58  30.2 

0.34 

11    16  53.7 

0  14  23.20 

0.053 

0  58  36.4 

0.40 

12 

0  14  23.56 

0.049 

0  58  39.4 

0.44 

12  16  49.8 

0  14  24.29 

0.037 

0  58  47.4 

0.50 

13 

0  14  24.54 

0.033 

0  58  51.1 

0.54 

13  16  45.9 

0  14  25.00 

0.022 

0  59    0.6 

0.60 

14 

0  14  25.14 

0.018 

0  59    5.1 

0.64 

14  16  42.0 

0  14  25.34 

+0.007 

0  59  16.3 

0.70 

15 

0  14  25.37 

+0.002 

0  59  21.5 

0.73 

15  16  38.0 

0  14  25.31 

-0.009 

0  59  34.3 

0.80 

16 

0  14  25.23 

-0.013 

0  59  40.3 

0,83 

16  16  34.1 

0  14  24.92 

0.024 

0  59  54.7 

0.90 

17 

0  14  24.72 

0.028 

1     0     1.5 

0.93 

17  16  30.1 

0  14  24.17 

0.039 

1     0  17.4 

1.00 

18 

0  14  23.85 

0.044 

1     0  25.0 

1.03 

18  16  26.2 

0  14  23.04 

0.054 

1     0  42.5 

1.09 

19 

0  14  22.60 

0.060 

1     0  50.9 

1.13 

19  16  22.2 

0  14  21.54 

0.070 

1     1     9.9 

1.19 

20 

0  14  20.98 

0.076 

1     1  19.1 

1.23 

20  16  18.3 

0  14  19.67 

0.085 

1     1  39.6 

1.29 

21 

0  14  18.99 

0.091 

1     1  49.6 

1.32 

21  16  14.3 

0  14  17.44 

0.100 

I     2  11.6 

1.38 

22 

0  14  16.63 

0.106 

1     2  22.5 

1.42 

22  16  10.3 

0  14  14.83 

0.116 

1     2  46.0 

1.48 

23 

0  14  13.90 

0.121 

1     2  57.7 

1.51 

23  16    6.3 

0  14  11.86 

0.131 

1     3  22.6 

1.57 

24 

0  14  10.80 

0.137 

1     3  35.2 

1.61 

24  16    2.4 

0  14     8.52 

0.147 

1    4     1.5 

1.67 

25 

0  14     7.33 

0.152 

1     4  15.0 

1.71 

25  15  58.4 

0  14     4.82 

0.162 

1     4  42.7 

1.76 

26 

0  14     3.50 

0.167 

1     4  57.1 

1.81 

26  15  54.4 

0  14    0.76 

0.177 

1    5  26.2 

1.86 

27 

0  13  59.31 

0.182 

1     5  41.5 

1.90 

27  15  50.4 

0  13  56.34 

0.192 

1 .  6  12.0 

1.95 

28 

0  13  54.75 

0.197 

1     6  28.2 

2.00 

28  15  46.4 

0  13  51.56 

0.207 

1     7    0.0 

2.05 

29 

0  13  49.83 

0.212 

1     7  17.1 

2.09 

29  15  42.3 

0  13  46.42 

0.222 

1     7  50.3 

2.14 

30 

0  13  44.56 

0.227 

1     8    8.3 

2.18 

30  15  38.3 

0  13  40.93 

0.236 

1     8  42.7 

2.23 

31 

0  13  38.93 

0.242 

1     9    1.6 

2.27 

31  15  34.3 

0  13  35.08 

0.251 

1     9  37.3 

2.32 

Aug.  1 

0  13  32.94 

0.257 

1     9  57.1 

2.36 

1  15  30.3 

0  13  28.88 

0.265 

1  10  34.0 

2.41 

*  2 

0  13  26.60 

0.271 

1  10  54.7 

2.44 

2  15  26.2 

0  13  22.34 

0.279 

1   11  32.8 

2.50 

3 

0  13  19.92 

0.286 

1  11  54.4 

2.53 

3  15  22.2 

0  13  15.45 

0.294 

1  12  33.7 

2.58 

4 

0  13  12.89 

0.300 

1   12  56.2 

2.62 

4  15  18.1 

0  13    8.22 

0.308 

1  13  36.7 

2.67 

5 

0  13    5.52 

0.314 

1  14    0.1 

2.71 

5  15  14.1 

0  13    0.66 

0.322 

1  14  41.7 

2.75 

6 

0  12  57.82 

0.328 

1   15    6.0 

2.79 

6  15  10.0 

0  12  52.77 

0.336 

1  15  48.7 

2.83 

7 

0  12  49.78 

0.342 

1  16  13.9 

2.87 

7  15    5.9 

0  12  44.55 

0.349 

1  16  57.6 

2.91 

8 

0  12  41.42 

0.355 

1  17  23.7 

2.95 

8  15     1.9 

0  12  36.01 

0.363 

1  18    8.5 

2.99 

9 

0  12  ;i2.73 

0.369 

1  18  35.5 

3.03 

9  14  57.8 

0  12  27.14 

0.376 

1   19  21.3 

3.07 

10 

0  12  23.72 

0.382 

1  19  49.2 

3.11 

10  14  53.7 

0  12  17.96 

0.389 

1  20  35.9 

3.15 

11 

0  12  14.39 

0.395 

1  21     4.7 

3.19 

11  14  49.6 

0  12    8.46 

0.402 

1  21  52.3 

3.22 

12 

0  12    4.75 

0.408 

1  22  22.J 

3.26 

12  14  45.5 

0  11  58.66 

0.415 

1  23  10.6 

3.30 

13 

0  11  54.80 

0.421 

1  23  41.3 

3.34 

13  14  41.4 

0  11  48.54 

0.427 

1  24  30.7 

3.37 

14 

0  11  44.54 

0.434 

1  25    2.3 

3.41 

14  14  37.3 

0  11  38.14 

0.440 

1  25  52.5 

3.44 

15 

0  11  33.99 

0.446 

1  26  254) 

3.48 

15  14  33.2 

0  11  27.43 

0.452 

1  27  16.0 

3.51 

16 

0  11  23.14 

0.458 

1  27  49.4 

3.55 

16  14  29.1 

0  11   16.44 

0.464 

1  28  41.2 

3.58 

17 

0  11  12.00 

0.470 

1  29  15.5 

3.62 

17  14  24.9 

0  11     5.16 

0.476 

1  30    8.0 

3.65 

18 

0  11     0.57 

0.482 

1  30  43.2 

3.69 

18  14  20.8 

0  10  53.59 

0.487 

1  31  36.5 

3.72 

19 

0  10  48.86 

0.494 

1  32  12.6 

3.76 

19  14  16.7 

0  10  41.76 

0.499 

1  33    6.5 

3.78 

20 

0  10  36.88 

0.505 

1  33  43.5 

3.82 

20  14  12.6 

0  10  29.65 

0.510 

1  34  38.1 

3.85 

21 

0  10  24.62 

0.516 

1  35  16.0 

3.88 

21  14    8.4 

0  10  17.27 

0.521 

1  36  IM 

3.91 

22 

0  10  12.10 

0.527 

1  36  49.9 

3.94 

22  14     4.3 

0  10    4.63 

0.532 

1  37  45.6 

3.97 

23 

0    9  59.31 

0.538 

1  38  25.3 

4.00 

23  14     0.1 

0    9  51.73 

0.542 

1  39  21.4 

4.02 

24 

0    9  46/J7 

0.548 

1  40    2.0 

4.06 

24  13  56.0 

0    9  38.58 

0.553 

1  40  58.7 

4.08 

25 

0    9  32.98 

0.558 

1  41  40.1 

4.12 

25  13  51.8 

0    9  25.19 

0.563 

1  42  37.3 

413 

26 

0    9  19.45 

0.568 

1  43  19.5 

4.17 

26  13  47.7 

0    9  11.56 

0.573 

1  44  17.1 

4.18 

27 

0    9    5.69 

0.578 

1  45    0.1 

4.22 

27  13  43.5 

0    8  57.71 

0.582 

1  45  58.1 

4.23 

28 

0    8  51.70 

0.587 

1  46  41.9 

4.26 

28  13  39.3 

0    8  43.64 

0.591 

1  47  40.3 

4.28 

29 

0    8  37.50 

0.596 

1  48  24.8 

4.31 

29  13  35.2 

0    8  29.35 

0.600 

1  49  23.5 

4.32 

30 

0    8  23.08 

0.605 

1  50    8.8 

4.36 

30  13  31.0 

0    8  14.86 

0.608 

1  51     7.9, 

4.36 

31 

0    8    8.46 

-0.613 

-1  51  53.9 

-  4.40 

31  13  26.8 

0    8    0.17 

-0.616 

-1  52  53.2' 

-  4  40 

?^9 

%0^       «      ^>«/ 
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Date. 

FO.l  WASHINGTOII  MEAK  KOON. 

FOR  MERIDIAN  TRANSIT. 

^licenaioD. 

T»itf.  ^i 
Ihour. 

Apparent 
DeclmatiOD. 

Diff.  for 
1  hoar. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Ascension. 

Diff.  for 
lh.of 
Long. 

Apparent 
Declination. 

Diff:  for 

1  hourof 

Long. 

h    m     8 

a 

Q         1         It 

// 

d      li    m 

h    ra      8 

8 

o     i  ^" - 

n 

Sept.  1 

0     7  53.64 

-0.621 

-1  53  39.9 

-  4.44 

1  13  226 

0     7  45.30 

-0.624 

-1  54  39.5 

-  4.44 

*     2 

0    7  38.64 

0.629 

1  55  26.9 

4.48 

2  13  18.5 

0     7  30.23 

0.6^)1 

1  56  26.6 

4.48 

3 

0    7  23.45 

0.636 

1  57  14.7 

4.51 

3  13  14.3 

0    7  14.99 

0.638 

I  58  14.6 

4.51 

4 

0    7    8.09 

0.643 

1  59    3.3 

4.54 

4  13  10.1 

0    6  59.58 

0.645 

2    0    3.2 

4.54 

5 

0    6  52.56 

0.650 

2    0  52.6 

4.57 

5  13    5.9 

0    6  44.02 

0.652 

2    1  52.6 

4.57 

6 

0    6  36.88 

0.656 

2    2  42.6 

4.60 

6  13    1.7 

0    6  28.30 

0.658 

2    3  42.7 

4.60 

7 

0    6  21.05 

0.662 

2    4  33.3 

4.62 

7  12  57.5 

0    6  12.44 

0.664 

2    5  33.3 

4.62 

8 

0    6    5.08 

0.668 

2    6  24.5 

4.64 

8  12  63.3 

0    5  56.45 

0.670 

2    7  24.4 

4.64 

9 

0    5  48.98 

0.673 

2    8  16.2 

4.66 

9  12  49.1 

0    5  40.33 

0.675 

2    9  16.1 

4.66 

10 

0    5  32.76 

0.678 

2  10    8.4 

4.68 

10  12  44.9 

0    5  24.09 

0.679 

2  11    8.2 

4.68, 

11 

0    5  16.42 

0.683 

2  12    1.0 

4.70 

11  12  40.7 

0    5    7.75 

0.684 

2  13    0.7 

4.69 

12 

0    4  59.98 

0.687 

2  13  54.0 

4.71 

12  12  36.5 

0    4  51.31 

0.688 

2  14  53.5 

4.70 

13 

0    4  43.44 

0.691 

2  15  47.3 

4.72 

13  12  32.3 

0    4  34.76 

0.692 

2  16  46.6 

4.71  ! 

14 

0    4  26.80 

0.695 

2  17  40.8 

4.73 

14  12  28.1 

0    4  18.13 

0.695 

2  18  39.9 

4.72 

15 

0    4  10.08 

0.698 

2  19  34.5 

4.74 

15  12  23.9 

0    4     1.42 

0.698 

2  20  33.4 

4.72 

16 

0    3  53.29 

0.701 

2  21  28.4 

4.75 

16  12  19.7 

0    3  44.64 

0.701 

2  22  26.9 

4.73 

17 

0    3  36.43 

0.704 

2  23  22.3 

4.75 

17  12  15.5 

0    3  27.79 

0.703 

2  24  20.5 

4.73 

18 

0    3  19.51 

0.706 

2  25  16.3 

4.75 

18  12  11.2 

0    3  10.89 

0.705 

2  26  14.0 

4.73 

19 

0    3    2.54 

0.708 

2  27  iO.2 

4.74 

19  12    7.(' 

0    2  53.95 

0.707 

2  28    7.5 

4.T2 

20 

0    2  45.54 

0.709 

2  29    4.0 

4.74 

20  12    2.8 

0    2  36.98 

0.708 

2  30    1.0 

4.72 1 

21 

0    2  28.51 

0.710 

2  30  57.7 

4.73 

21  11  58.6 

0    2  19.99 

0.709 

2  31  54.3 

4.71 

22 

0    2  11.46 

0.711 

2  32  51.1 

4.72 

22  11  54.4 

0    2    2.99 

0.709 

2  33  47.3 

4.70 

23 

0     1  54.40 

0.711 

2  34  44.2 

4.71 

23  11  50.2 

0     1  45.98 

0.709 

2  35  39.9 

4.6d 

24 

0    1  37.33 

0.711 

2  36  37.0 

4.69 

24  11  46.0 

0     1  2i).96 

0.708 

2  37  32.1 

4.66 

25 

0    1  20.28 

0.710 

2  38  29.3 

4.67 

25  11  41.7 

0    1  11.97 

0.707 

2  39  23.8 

4.64 

26 

0    1     3.24 

0.709 

2  40  21.2 

4.65 

26  11  37.5 

0    0  55.00 

0.706 

2  41   15.1 

4.62 

/i7 

0    0  46.23 

0.708 

2  42  12.5 

4.62 

27  11  33.3 

0    0  38.06 

0.705 

2  43    5.8 

4J&) 

28 

0    0  29.25 

0.706 

2  44     3.2 

4.60 

28  11  29.1 

0    0  21.15 

0.703 

2  44  55.9 

4.57 

29 

0    0  12.32 

0.704 

2  45  53.2 

4.57 

29  11  24.9 

0    0    4.30 

0.701 

2  46  45.3 

4.54, 

30 

23  59  55.45 

0.701 

2  47  42.5 

4.54 

30  11  20.7 

23  59  47.51 

0.698 

2  48  33.9 

4.51 

Oct.   1 

23  59  38.65 

0.698 

2  49  30.9 

4.50 

1  11   16.5 

23  59  30.79 

0.695 

2  50  21 .6 

4.47 

2 

23  59  21 .93 

0.695 

2  51  18.5 

4.46 

2  11  12.3 

23  59  14.16 

0.691 

2  52    8.4 

4.43 

3 

23  59    5.29 

0.691 

2  53    5.2 

4.42 

3  11     8.1 

23  58  57.61 

0.687 

2  53  54.4 

4.39 

4 

23  58  48.74 

0.687 

2  54  50.9 

4.38 

4  11     3.9 

23  58  41.15 

0.683 

2  55  39.3 

4.35 1 

5 

23  58  32.30 

0.683 

2  56  35.6 

4.34 

5  10  59.7 

23  58  24.81 

0.678 

2  57  23.2 

4.31 

6 

23  58  15.97 

0.678 

2  58  19.2 

4.29 

6  10  55.5 

23  58    8.58 

0.673 

2  59    6.0 

4.261 

7 

23  57  59.76 

0.673 

3    0     1.6 

4.24 

7  10  51.3 

23  57  52.47 

0.668 

3    0  47.^ 

4.21 

8 

23  57  43.67 

0.667 

3    1  42.9 

4.19 

8  10  47.1 

23  57  36.49 

0.663 

3    2  28.0 

4.16 

9 

23  57  27.72 

0.661 

3    3  22.9 

4.14 

9  10  42.9 

23  57  20.65 

0.657 

3    4    7iJ 

4.11 

10 

23  57  11.92 

0.655 

3    5    1.7 

4.09 

10  10  38.7 

23  57    4.96 

0.650 

3    5  45.1 

4.05 

11 

23  56  56.27 

0.648 

3    6  39.1 

4.03 

11  10  34.5 

23  56  49.43 

0.643 

3    7  21.6 

3.99  i 

12 

23  56  40.79 

0.641 

3    8  15.1 

3.97 

12  10  30.3 

23  56  34.07 

0.636 

3    8  56.7 

3.93 

13 

23  56  25.48 

0.634 

3    9  49.7 

3.91 

13  10  26.1 

23  56  18.88 

0.62f) 

3  10  30.4 

3.87. 

14 

23  56  10.34 

0.626 

3  11  22.8 

3.85 

14  10  21.9 

23  56    3.86 

0.621 

3  12    2.6 

3.811 

15 

23  55  55.39 

0.618 

3  12  54.4 

3.78 

15  10  17.7 

23  55  49.04 

0.613 

3  13  33.3 

3.74 

16 

23  55  40.64 

0.610 

3  14  24.4 

3.72 

16  10  13.6 

23  55  34.42 

0.605 

3  15    2,3 

3.68  i 

17 

23  55  26.09 

0.602 

3  15  52.8 

3.65 

17  10    9.4 

23  55  20.00 

0..596 

3  16  29.8 

3.61 

18 

23  55  11.74 

0.593 

3  17  19.5 

3.58 

18  10    5.2 

23  55    5.78 

0,587 

3  17  65.5 

3.54 

19 

23  54  57.61 

0.584 

3  18  44.5 

3.50 

19  10     1.1 

23  54  51.78 

0.578 

3  19  19.5 

3.47 

20 

23  54  43.71 

0.575 

3  20    7.7 

3.43 

20    9  56.9 

23  54  38.01 

0.569 

3  20  41.7 

3.39 

21 

23  54  30.04 

0.565 

3  21  29.1 

3.35 

21     9  52.7 

23  54  24.48 

0.559 

3  22    2.1 

3.31 

22 

23  54  16.60 

0.555 

3  22  48.7 

3.27 

22    9  48.6 

23  54  11.18 

0.549 

3  23  20.7 

3.23 

23 

23  54  •  3.42 

0.544 

3  24    6.3 

3.19 

23    9  44.4 

23  53  58.14 

0.538 

3  24  37,3 

3.15 

24 

23  63  50.49 

0.533 

3  25  22.0 

3.11 

24    9  40.3 

23  53  45.35 

0.527 

3  25  52.0 

3.07 

25 

23  53  37.83 

.  0.522 

3  26  35.7 

3.03 

25    9  36.1 

23  53  32.83 

0.516 

3  27    4.7 

2.99 

26 

23  53  25.43 

0.510 

3  27  47.3 

2.95 

26    9  32.0 

23  53  20.58 

0.505 

3  28  15.3 

2.90 1 

27 

23  53  13.31 

0.498 

3  28  56.9 

2.86 

27    9  27.9 

23  53    8.60 

0.493 

3  29  23.9 

2.81 ; 

28 

23  53     1.48 

0.487 

3  30    4.4 

2.77 

28    9  23.8 

23  52  56.92 

0.481 

3  30  30.3 

2.72 

29 

23  52  49.94 

0.475 

3  31     9.7 

2.67 

29    9  19.6 

23  52  45.52 

0.469 

3  31  34.e^ 

2.63 

30 

23  52  38.69 

0.463 

3  32  12.8 

2.58 

30    9  15.5 

23  52  34.42 

0.456 

3  32  36.6 

2.54 

31 

23  52  27,74 

0.450 

3  33  13.7 

2.49 

31     9  11.4 

23  52  23.62 

0.443 

3  33  36.5 

2.45 

32 

23  52  17.10 

-0.437 

-3  34  12.4 

-  2.40 

32    9    7.3 

23  52  13.13 

-0.430 

-3  34  34JJ 

-  2.36 
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Dttte. 
1878. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Riebt 
AflceneioD. 

Diir.for 
I  hoar. 

Apparent 
DeoIinatioD . 

Dlfflfor 
1  hour. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Asoension. 

Dlffifor 
1  b.of 
Long. 

Apparent 
Declination. 

DUF.for; 

1  hoar  of 

LoDs. 

h    m     B 

8 

0      /     /' 

#/ 

d 

h    m 

h    m     tt 

8 

0     /     // 

//     1 

Nov.  1 

23  52  17.10 

-0.437 

-3  34  12.4 

-  2.40 

1 

9    7.3j  23  52  13.13 

-0.430 

-3  34  34.2 

-  2.36, 

2 

23  52    6.78 

0.423 

3  35    8.8 

2.30 

2 

9    3.2  23  52    2.96 

0.417 

3  35  29.6 

256 1 

3 

23  51  56.78 

0.410 

3  36    2.9 

2.21 

3 

8  59.1 

23  51  53.11 

0.404 

3  36  22.6 

2.17 

4 

23  51  47.10 

O.SJK) 

3  36  54.7 

2.11 

4 

8  55.0 

23  51  43.58 

0.390 

3  37  13.4 

2.07 

5 

23  51  37.75 

0.383 

3  37  44.2 

2.01 

5 

8  51.0 

23  51  34.38 

0.376 

3  38    1.8 

1.97 

6 

23  51  28.73 

0.369 

3  38  31.3 

1.91 

6 

8  46.9 

23  51  25.51 

0.362 

3  38  47.9 

1.87 

7 

23  51  20.05 

0.355 

'    3  39  16.0 

1.81 

7 

8  42.8  23  51  16.98 

0.348 

3  39  31.6 

1.77 

8 

23  51  11.71 

0.340 

3  39  58.3 

1.71 

8 

8  38.7 

23  51     8.79 

0.334 

3  40  12.9 

1.67 

9 

23  51     3.71 

0.326 

3  40  38.2 

1.61 

9 

8  34.7 

23  51     0.93 

0.320 

3  40  51.9 

1.57 

10 

23  50  56.06 

0.311 

3  41  15.6 

1.51 

10 

8  30.6 

23  50  53.43 

0.305 

3  41  28.3 

1.47 

■ 

11 

23  50  48.77 

0.297 

3  41  50.6 

1.41 

11 

8  26.6 

23  50  46.28 

0.291 

3  42    2.3 

1.36 

12 

23  50  41.83 

0.282 

3  42  23.1 

1.30 

12 

8  22.5 

23  50  39.49 

0576 

3  42  33.9 

1.26 

13 

23  50  35.24 

0.267 

3  42  53.1 

1.20 

13 

8  18.5 

23  50  33.04 

0.261 

3  43    2.9 

1.16 

14 

23  50  29.02 

0.251 

3  43  20.6 

1.09 

14 

8  14.4 

23  50  26.97 

0  246 

3  43  29.5 

1.06 

15 

23  50  23.17 

0.236 

3  43  45.6 

0.99 

15 

8  10.4 

23  50  21.26 

0.231 

3  43  53.5 

0.95 

16 

23  50  17.69 

OiUll 

3  44    8.0 

0.88 

16 

8    6.4 

23  50  15.93 

0.215 

3  44  15.0 

0.85 

17 

23  50  12.58 

0.205 

3  44  27.9 

0.78 

17 

8    2.4 

23  50  10.96 

0.199 

3  44  34.0 

0.74 

18 

23  50    7.85 

0.189 

3  44  45.2 

0.67 

18 

7  58.4 

23  50    6.37 

0.184 

3  44  50.4 

0.63 

19 

23  50    3.49 

0,174 

3  44  59.9 

0.56 

19 

7  54.4 

23  50    2.14 

0.168 

3  45    4.2 

0.52 

20 

23  49  59.51 

0.158 

3  45  12.1 

0.45 

20 

7  50.4 

23  49  58.30 

0.152 

3  45  15.5 

0.41 

21 

23  49  55.92 

0.142 

3  45  21.6 

0.34 

21 

7  46.4 

23  49  54.84 

0.136 

3  45  24.1 

0.30 

22 

23  49  52.72 

0.125 

3  45  28  5 

0.23 

22 

7  42.4 

23  49  51.77 

0.120 

3  45  30.1 

0.19 

23 

23  49  49.91 

0.109 

3  45  32.7 

0.12 

23 

7  38.4 

23  49  49.09 

0.104 

3  45  33.5 

-  0.09 

24 

23  49  47.49 

0.093 

3  45  34.4 

-  0.01 

24 

7  34.5 

23  49  46.80 

0.087 

3  45  34.3 

+  0.02 

25 

23  49  45.45 

0.077 

3  45  33.4 

+  0.10 

25 

7  30.5 

23  49  44.89 

0.071 

3  45  32.5 

0.13 

26 

23  49  43.81 

0.060 

3  45  29  8 

0.21 

26 

7  26.5 

23  49  43.38 

0.055 

3  45  28.1 

0.24 

27 

23  49  42.56 

0.044 

3  45  2:3.5 

0.32 

27 

7  22.6 

23  49  42.25 

0.038 

3  45  21.0 

0.35 

28 

23  49  41.71 

0.027 

3  45  14.6 

0.42 

28 

7  18.6 

23  49  41.53 

0.022 

3  45  11.4 

0.46 

29 

23  49  4 1 .26 

-0,01 1 

3  45    3.1 

0.53 

29 

7  14.7 

23  49  41,20 

-0.005 

3  44  59.1 

0.57 

30 

23  49  41.21 

+0.006 

3  44  49.0 

0.64 

30 

7  10.8 

23  49  41.27 

+0.011 

3  44  44.2 

0.68 

Dec.  1 

23  49  41.55 

0.023 

3  44  32.2 

0.75 

1 

7    6.8 

23  49  41.73 

0.028 

3  44  26.7 

0.79 

2 

23  49  42.30 

0.039 

3  44  12.8 

0.86 

2 

7    2.9 

23  49  42.60 

0.044 

3  44    6.6 

0.89 

3 

23  49  43.44 

0.056 

3  43  50.8 

0.97 

3 

6  59.0 

23  49  43.85 

0.061) 

3  43  43.9 

1.00 

4 

23  49  44.98 

0.072 

3  43  26.2 

1.08 

4 

6  55.1 

23  49  45  50 

0.077 

3  43  18.6 

Ml 

5 

23  49  46.92 

0.089 

3  42  59.0 

1.19 

5 

6  51.2 

23  49  47.55 

0.093 

3  42  50.7 

1.21! 

6 

23  49  49.26 

0.106 

3  42  29.2 

1.30 

6 

6  47.3 

23  49  49.99 

O.llO 

3  42  20.3 

1.32, 

7 

23  49  51.99 

0.122 

3  41  56.8 

1.41 

7 

6  43.4 

23  49  52.82 

0.126 

3  41  47.2 

1.43; 

8 

23  49  55.11 

0.138 

3  41  21.9 

1.51 

8 

6  39.6 

23  49  56.04 

0.142 

3  41  11.7 

1.53 

9 

23  49  58.63 

0.155 

3  40  44.4 

1.62 

9 

6  35.7 

23  49  59.66 

0.159 

3  40  33.6 

1.64 

10 

23  50    2.53 

0.171 

3  40    4.4 

1.72 

10 

6  31.8 

23  50    3.66 

0.175 

3  39  53.0 

1.75 

11 

23  50    6.83 

0.187 

3  39  21.8 

1.83 

11 

6  28.0 

23  50    8.05 

0.191 

3  39    9.9 

1.85 

12 

23  50  1 1 .52 

0.2)3 

3  38  36.7 

1.93 

12 

6  24.1 

23  50  12.83 

0.207 

3  38  24.3 

1.95 

13 

423  50  16.60 

.  0.220 

3  37  49.1 

2.04 

13 

6  20.3 

23  50  18.00 

0.223 

3  37  36.1 

2.06 

14 

23  50  22.07 

0.236 

3  36  59.0 

2.14 

14 

6  16.4 

23  50  23.56 

0.240 

3  36  45.5 

2.16 

15 

23  50  27.93 

0.252 

3  36    6.4 

2.25 

15 

6  12.6 

23  50  29.51 

0.256 

3  35  52.4 

2.26 

16 

23  50  34.17 

0.268 

3  35  11.3 

235 

16 

6    8.8 

23  50  35.83 

0.272 

3  34  56.8 

2.36 

17 

23  50  40.80 

0.284 

3  34  13.8 

2.45 

17 

6    4.9 

23  50  42.54 

0.288 

3  33  58.9 

2.47 1 

18   23  50  47.81 

0.300 

3  33  13.8 

2.55 

18 

6    1.1 

23  50  49.63 

0.304 

3  32  58.4 

2.57! 

19 

23  50  55.20 

0.316 

3  32  11.3 

2.65 

19 

5  57  3  23  50  57.09 

0.319 

3  31  55.5 

2.67 

20 

23  51     2.98 

0.332 

3  31     6.4 

2.75 

20 

5  53.5 

23  51     4.95 

0.335 

3  39  50.2 

2.77 

1 

21 

2:3  51   11.14 

0.348 

3  29  59.1 

2.85 

21 

5  49.7 

23  51  13.18 

0.351 

3  29  42.4 

2.87^ 

22 

23  51   19.68 

0.361 

3  28  49.4 

2.95 

22 

5  45.9 

23  51  21.79 

0.366 

3  28  32.3 

2.97 

23 

23  51  '28.59 

0.380 

3  27  37.3 

3.05 

23 

5  42.2 

23  51  30.77 

0.382 

3  27  19.8 

3.07 

24 

23  51  37.87 

0.395 

3  26  22.8 

3.15 

24 

5  38.4 

23  51  40.11 

0.397 

3  26    4.9 

3.17 

25 

23  51  47.53 

0.410 

3  25    6.0 

3.25 

25 

5  34.6 

23  51  49.83 

0.412 

3  24  47.8 

3.26 

26 

23  51  57.56 

0.425 

3  23  46.8 

3.35 

26 

5  30.8  23  51  59.92 

0.427 

3  23  28.2 

3.36 

27 

23  52    7.95 

0.440 

3  22  25.4 

3.45 

27 

5  27.1 

23  52  10.36 

0.442 

3  22    6.5 

3.45 

28 

23  52  18.70 

0.455 

3  21     1.7 

3.54 

28 

5  23.3  23  52  21.16 

0.457 

3  20  42.5 

3.54 

29 '23  5-J  2I).8I 

0.470 

3  19  35.7 

3.63 

29 

5  19.6  23  52  32.32 

0.472 

3  19  16.3 

3.64 

30,23  52  41.28 

0.485 

3  18    7.5 

3.72 

30 

5  15.8  23  52  43.84 

0.487 

3  17  47.8 

3.73 

31 

23  52  53.10 
23  53    5.27 

0.500 

3  16  37.2 

3.81 

31 

5  12.1,23  52  55.71 

0.502 

3  16  17.3 

3.82 

32 

+0.514 

-3  15    4.7 

+  3.90 

32 

5    8.4  23  53    7.92 

+0.517 

-3  14  44.6 

+  3.91 
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URANUS,  1878. 


Date. 
1878. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

1 

Appareut 

Right 
Aacension. 

Diff.  for 
1  boor. 

Apparent 
DecllnatioD. 

Diff.  for 
1  hour. 

Mean  Time 
ofTranait. 

Apparent 

Riflht 
Ascension. 

Di£for 
Ih.of 
Long. 

Apparent 
Declination. 

DHL  tot 

1  boor  of 

Long. 

h    m      8 

8 

O         /          /< 

// 

d 

b    in 

h    m      s 

8 

O          i          0* 

ti 

Jan.  0 

10    6  12.82 

-0.226 

+  12  29  53.9 

+  1.34 

0 

15  22.8 

10    6    9.31 

-0.231 

+12  30  14.7 

+  1.36 

1 

10    6    7.29 

0.234 

12  30  26.5 

1.38 

1 

15  18.7 

10    6    3.67 

0.239 

'  12  30  47.9 

1.40 : 

2 

10    6     1  58 

0.241 

12  31     0.0 

1.42 

2 

15  14.6 

10    5  57.86 

0.246 

12  31  21.9 

1.44 

3 

10    5  55.69 

0.249 

12  31  34.5 

1.46 

3 

15  10.6 

10    5  51.87 

0.253 

12  31  56.8 

1.48 

4 

10    5  49.63 

0.256 

12  32    9.9 

1.49 

4 

15    6.6 

10    5  45.72 

0.260 

12  32  32.7 

1.51 : 

5 

10    5  43.39 

0.263 

12  32  46.2 

1.53 

5 

15    2.5 

10    5  39.40 

0.267 

12  33    9.4 

1.35 

6 

10    5  36.99 

0.270 

12  33  23.4 

1.57 

6 

14  58.5 

10    5  32.91 

0.274 

12  33  47.0 

1.58 

7 

10    5  30.42 

0.277 

12  34     1.4 

1.60 

7 

14  54.4 

10    5  26.26 

0.281 

12  34  25.5 

1.62 

8 

10    5  23.69 

0.284 

12  34  40.3 

1.64 

8 

14  50.4 

10    5  19.45 

0.287 

12  35    4.8 

1.65 

9 

10    5  16.80 

0.291 

12  35  20.0 

1.67 

9 

14  46.4 

10    5  12.48 

0.294 

12  35  44.9 

1.69  j 

10 

10    5    9.75 

0.297 

12  36    0.5 

1.70 

10 

14  42.3 

10    5    5.35 

0.300 

12  36  25.7 

1.72! 

11 

10    5    2.54 

0.303 

12  36  41.8 

1.73 

11 

14  38.3 

10    4  58.08 

0.306 

12  37    7.3 

1.75 

12 

10    4  55.19 

0.309 

12  37  23.8 

1.77 

12 

14  34.2 

10    4  50.66 

0.312 

12  37  49.7 

1.78 

13 

10    4  47.69 

0.315 

12  38    6.6 

1.80 

13 

14  30.2 

10    4  43.09 

0.318 

12  38  32.9 

1.81 

14 

10    4  40.06 

0.320 

12  38  50.2 

1.83 

14 

14  26.1 

10    4  35.39 

0.32:* 

12  39  16.7 

1.84 

J5 

10    4  32.28 

0.326 

12  39  34.4 

1.86 

15 

14  22.0 

10    4  27.55 

0.329 

12  40     1.2 

1.87 

16 

10    4  24.36 

0.332 

12  40  19.3 

1.88 

16 

14  18.0 

10    4  19.58 

0.334 

12  40  46.3 

1.90 

17 

10    4  16.32 

0.338 

12  41     4.8 

1.91 

17 

14   13.9 

10    4  11.48 

0.340 

12  41  32.1 

1.921 

18 

10    4     8.14 

0.343 

12  41  51.0 

1.94 

18 

14     9.8 

10    4    3.26 

0.345 

12  42  18.6 

135i 

19 

10    3  59.84 

0.348 

12  42  37.8 

1.96 

19 

14    5.8 

10    3  54.90 

0.350 

12  43    5.6 

1.97' 

20 

10    3  51.41 

0.353 

12  43  25.2 

1.98 

20 

14     1.7 

10    3  46.43 

0.-355 

12  43  53.2 

2.00. 

21 

10    3  42.87 

0.358 

12  44  13.2 

2.01 

21 

13  57.6 

10    3  37.84 

0.360 

12  44  41.4 

2.02! 

22 

10    3  34.21 

0.363 

12  45     1.8 

2.03 

22 

13  53.5 

10    3  29.14 

0.365 

12  45  30.1 

2.04 

23 

10    3  25.43 

0.367 

12  45  50.9 

2.06 

23 

13  49.4 

10    3  20.33 

0.369 

12  46  19.4 

2.06 

24 

10    3  16.55 

0.372 

12  46  40.5 

2.08 

24 

13  45.4 

10     3  11.42 

0.373 

12  47    9.1 

2.081 

25 

10    3    7.57 

0.376 

12  47  30.6 

2.10 

25 

13  41.3 

10    3    2.40 

0.378 

12  47  59.4 

2.10; 

26 

10    2  58.49 

0.380 

12  48  21.1 

2.12 

26 

13  37.2 

10    2  53.29 

0.382 

12  48^0.1 

2.12 

27 

10    2  49.31 

0.384 

12  49  12.1 

2.13 

27 

13  33.1 

10    2  44.08 

0.385 

12  49  41.2 

2.14 

28 

10    2  40.04 

0.388 

12  50    3.5 

2.15 

28 

13  29.0 

10    2  34.79 

0.389 

12  50  32.6 

Sloi 

29 

10    2  30.68 

0.392 

12  50  55.4 

2.17 

29 

13  25.0 

10    2  25.41 

0.392 

12  51  24.5 

2.17  1 

30 

10    2  21.24 

0.395 

12  51  47.6 

2.18 

30 

13  20.9 

10    2  15.96 

0.396 

12  52  16.8 

2.18 ! 

31 

10    2  11.72 

0.398 

12  52  40.1 

2.20 

31 

13  16.8 

10    2    6.43 

0.399 

12  53    9.3 

2.20 

Feb.  1 

10    2    2.13 

0.401 

12  53  33.0 

2.21 

1 

13  12.7 

10     1  56.83 

0.402 

12  54    2.2 

2.21 

2 

10     1  52.48 

0.404 

12  54  26.2 

2.22 

2 

13    8.6 

10     1  47.16 

0.404 

12  54  55.4 

2.22 

3 

10     1  42.75 

0.407 

12  55  19.6 

2.23 

3 

13    4.5 

10     1  37.43 

0.407 

12  55  48.9 

223 

4 

10     1  32.96 

0.409 

12  56  13.3 

2.24 

4 

13    0.4 

10     1  27.63 

0.409 

12  56  42.5 

2iJ4 

5 

10     1  23.12 

0.411 

12  57    7.2 

2.25 

5 

12  56.3 

10     1   17.79 

0.411 

12  57  36.4 

2J25 

6 

10     1  13.22 

0.413 

12  58     1.3 

2.25 

6 

12  52.2 

10     1     7.90 

0.413 

12  58  30.4 

2.25 

7 

10     1     3.28 

0.415 

12  58  55.6 

2.26 

7 

12  48.1 

10    0  57.96 

0.415 

12  59  24.6 

2.26 

8 

10    0  53.30 

0.417 

12  59  50.0 

2.27 

8 

12  44.0 

10    0  47.9<) 

0.417 

13    0  19.0 

2.27 

9 

10    0  43.29 

0.418 

13    0  44.5 

2.27 

9 

12  39.9 

10    0  37.98 

0.418 

13     1   13.4 

237 

10 

10    0  33.24 

0.419 

13     1  39.2 

2.27 

10 

12  35.8 

10    0  27.95 

0.419 

13    2    7.9 

227 

11 

10    0  23.16 

0.420 

13    2  33.8 

.     2.28 

11 

12  31.7 

10    0  17.89 

0.420 

13    3    2.4 

257 

12 

10    0  13.06 

0.421 

13    3  28.5 

2.28 

12 

12  27.6 

10    0    7.81 

0.421 

13    3  57.0 

2.27 

13 

10    0    2.94 

0.422 

13    4  23.3 

2.28 

13 

12  23.5 

9  59  57.71 

0.421 

13    4  51.5 

2.27 

14 

9  59  52.81 

0.422 

13    5  18.0 

2.28 

14 

12  19.4 

9  59  47.60 

0.422 

13    5  46.0 

2.27' 

15 

9  59  42.67 

0.423 

13    6  12.6 

2.27 

15 

12  15.3 

9  59  37.48 

0.422 

13    6  40.5 

2.271 

16 

9  59  32.52 

0.423 

13    7    7.2 

2.27 

16 

12  11.2 

9  59  27.36 

0.422 

13    7  34.9 

257 

17 

9  59  22.37 

0.423 

13    8     1.8 

2.27 

17 

12    7.1 

9  59  17.25 

0.422 

13    8  29.3 

2.26 

18 

9  59  12.23 

0.423 

13    8  56.2 

2.26 

18 

12    3.0 

9  59    7.14 

0.421 

13    9  23.5 

236 

19 

9  59    2.09 

0.422 

13    9  50.5 

2.26 

19 

11  58.9 

9  58  57.04 

0.421 

13  10  17.6 

2.25 

20 

9  58  51.97 

0.422 

13  10  44.6 

2.25 

20 

11  54.8 

9  58  46.95 

0.420 

13  11  11.5 

2.25 

1 

21 

9  58  41.86 

0.421 

13  11  38.6 

2.24 

21 

11  50.7 

9  58  36.88 

0.419 

13  12    5.2 

224 

22 

9  58  31.77 

0.420 

13  12  32.4 

2.24 

22 

11  46.6 

9  58  26.83 

0.418 

13  12  58.8 

2.2:i 

23 

9  68  21.71 

0.419 

13  13  26.0 

2.23 

23 

11  42.5 

9  58  16.81 

0.417 

13  13  52.1 

2.21 

24 

9  58  11.68 

0.417 

13  14  19.4 

2.22 

24 

11  38.4 

9  58    6.83 

0.416 

13  14  45.1 

2.20 

25 

9  58     1.69 

0.416 

13  15  12.4 

2.21 

26 

11  34.3 

9  57  56.88 

0.414 

13  15  37.9 

2.19 

26 

9  57  51.73 

0.414 

13  16    5.2 

2.19 

26 

11  30.2 

9  57  46.97 

0.412 

13  16  30.4 

2.18 

27 

9  57  41.82 

0.412 

13  16  57.7 

2.18 

27 

11  26.1 

9  57  37.11 

0.410 

13  17  22.6 

2.17 

28 

9  57  31.95 

0.410 

13  17  49.8 

2.17 

28 

11  22.0 

9  57  27.:«) 

0.408 

13  18  14.4 

2.15 

29 

9  57  22,14 

-0.408 

+13  18  41.6 

+  2.15 

29 

11   17.9 

9  57  17.54 

-0.406 

+13  19    5.8 

+  2.13 
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Date. 
1S78. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Right 
Aacension. 

Biff,  for 
1  hour. 

Apparent 
Decimation. 

Diff.for 
1  hour. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Ascension. 

Diff.for 
Ih.  of 
Long. 

Apparent 
Decimation. 

Diff.  for 

llioarof 

Long. 

h    m      8 

8 

O         1         II 

II 

d 

h     m 

h    ni      8 

s 

O         1         II 

// 

Mar.  1 

9  57  22.14 

-(».408 

+13  18  41.6 

+  2.15 

1 

11   17.9 

9  57  17.54 

-0.406 

+13  19    5.8 

+  2.13 

2 

9  57  12.38 

0.405 

13  19  33.0 

213 

2 

11   13.8 

9  57    7.84 

0.403 

13  19  56.9 

2.12 

3 

9  57    269 

0.402 

13  20  24.0 

2.11 

3 

11     9.7 

9  56  58.21 

0.400 

13  20  47.5 

2.10 

4 

9  56  53.07 

0.400 

13  21   145 

2.09 

4 

11     5.6 

9  56  48.64 

0.397 

13  21  37.7 

2.08 

5 

9  56  43.51 

0.397 

13  22    4.5 

2.07 

5 

11     1.6 

9  56  39.15 

0.395 

13  22  27.4 

2.06 

6 

9  56  34.04 

0.393 

13  22  54.1 

2.06 

6 

10  57.5 

9  56  29.73 

0.391 

13  23  16.6 

2.04 

7 

9  56  24.64 

0.389 

13  23  43.2 

2.04 

7 

10  53.4 

9  56  20.40 

0.387 

13  24    5.3 

2.02 

8 

9  56  15.33 

0.386 

13  24  31.8 

2.01 

8 

10  49.3 

9  56  11.16 

0.383 

13  24  53.5 

2.00 

9 

9  56    6.11 

0.382 

13  25  19.8 

1.99 

9 

10  45.2 

9  56    2.00 

0.379 

13  25  41.2 

1.97 

10 

9  55  56.97 

0.378 

13  26    7.3 

1.96 

10 

10  41.2 

9  55  52.94 

0.375 

13  26  28.2 

1.95 

11 

9  55  47.94 

0.374 

13  26  54.1 

1.94 

11 

10  37.1 

9  55  43.97 

0.371 

13  27  14.7 

1.92 

12 

9  55  39.01 

0.370 

13  27  40.4 

1.92 

12 

10  33.0 

9  55  35.11 

0.367 

13  28    0.6 

1.90 

13 

9  55  30.18 

0.366 

13  28  26.0 

1.89 

13 

10  28.9 

9  55  26.35 

0  362 

13  28  45.8 

1.87 

14 

9  55  21.46 

0.361 

13  29  11.0 

1.86 

14 

10  24.9 

9  55  17.71 

.  0.358 

13  29  30.3 

1.84 

15 

9  55  12.85 

0.356 

13  29  55.3 

1.83 

15 

10  20.8 

9  55    9.17 

0.353 

13  30  14.2 

1.82 

16 

9  55    4.35 

0.351 

13  30  39.0 

1.80 

16 

10  16.7 

9  55    0.75 

0.348 

13  30  57.5 

1.79 

17 

9  54  55.98 

0.346 

13  31  21.9 

1.77 

17 

10  12.6 

9  54  52.45 

0.343 

13  31  40.0 

1.76 

18 

9  54  47.73 

0.341 

13  32    4.2 

1.74 

18 

10    8.6 

9  54  44.27 

0.338 

13  32  21.8 

1.73 

19 

9  54  39.60 

0.336 

13  32  45.7 

1.71 

19 

10    4.5 

9  54  36.22 

0.332 

13  33    2.9 

1.70 

20 

9  54  31.60 

0.330 

13  33  26.5 

1.68 

20 

10    0.4 

9  54  28.30 

0.327 

13  33  43.3 

1.67 

21 

9  54  23.73 

0.325 

13  34    6.5 

1.65 

21 

9  56.4 

9  54  20.51 

0.321 

13  34  22.9 

1.63 

22 

9  54  16.00 

0.319 

13  34  45.8 

1.62 

22 

9  52.3 

9  54  12.86 

0.315 

13  35     1.7 

1.60 

23 

9  54    8.40 

0.313 

13  35  24.3 

1.59 

23 

9  48.3 

9  54    5.34 

0.310 

13  35  39.7 

1.57 

24 

9  54    0.95 

0.308 

13  36    2.0 

1.55 

24 

9  44.2 

9  53  57.97 

0.305 

13  36  17.0 

1.54 

25 

9  53  53.64 

0.302 

13  36  38.9 

1.52 

25 

9  40.2 

9  53  50.74 

0.299 

13  36  53.5 

1.50 

26 

9  53  46.48 

0.295 

13  37  14.9 

1.48 

26 

9  36.1 

9  53  43.66 

0.292 

13  37  29.1 

1.46 

27 

9  53  39.47 

0.289 

13  37  50.1 

1.45 

27 

9  32.1 

9  53  36.73 

0.286 

13  38    3.8 

1.43 

28 

9  53  32.62 

0.283 

13  38  24.5 

1.42 

28 

9  28.0 

9  53  29.95 

0.279 

13  38  37.7 

1.40 

29 

9  53  25.92 

0.276    13  38  58.0 

1.38 

29 

9  24.0 

9  53  23.34 

0.272 

13  39  10.8 

1.36 

30 

9  53  19.38 

0.269 

13  39  30.6 

1.34 

30 

9  19.9 

9  53  16.88 

0.266 

13  39  43.0 

1.32 

31 

9  53  13.00 

0.262 

13  40    2.2 

1.30 

31 

9  15.9 

9  53  10.58 

0.259 

13  40  14.2 

1.28 

Apr.  1 

9  53    6.79 

0.255 

13  40  33.0 

1.26 

I 

9  11.9 

9  53    4.45 

0.252 

13  40  44.5 

1.24 

2 

9  53    0.75 

0.248 

13  41     2.8 

1.22 

2 

9    7.8 

9  52  r>8.49 

0.245 

13  41   13.9 

1.21 

3 

9  52  54.88 

0.241 

13  41  31.7 

1.18 

3 

9    3.8 

9  52  52.70 

0.238 

13  41  42.4 

1.17 

4 

9  52  49.18 

0.234 

13  41  59.7 

1.15 

4 

8  59.8 

9  52  47.08 

0.230 

13  42    9.9 

1.13 

6 

9  52  43.66 

0.226 

13  42  26.7 

1.11 

5 

8  55.8 

9  52  41.64 

0.223 

13  42  36.5 

1.08 

6 

9  52  38.31 

0.219 

13  42  52.7 

1.06 

6 

8  51.8 

9  52  36.38 

0.215 

13  43    2.0 

1.04 

7 

9  52  33.15 

0.211 

13  43  17.7 

1.02 

7 

8  47.7 

9  52  31.30 

0.208 

13  43  26.6 

1.00 

8 

9  52  28.17 

0  203 

13  43  41.7 

0.98 

8 

8  43.7 

9  52  26.40 

0.200 

13  43  50.2 

0.96 

9 

9  52  23.37 

0,1% 

13  44    4.7 

0.94 

9 

8  39.7 

9  52  21.68 

0.192 

13  44  12.8 

0.i>2  1 

10 

9  52  18.76 

0.188 

13  44  26.7 

0.90 

10 

8  35.7 

9  52  17.15 

0.184 

13  44  34.3 

0.88 

]] 

9  52  14.34 

0.181 

13  41  47.7 

0.85 

11 

8  31.7 

9  52  12.81 

6.177 

13  44  54.9 

0.83 

12 

9  52  10.10 

0.173 

13  45    7.7 

0.81 

12 

8  27.7 

9  52    8.65 

0.169 

13  45  14.4 

0.79 

13 

9  52    6.06 

0.165 

13  45  26.6 

0.77 

13 

8  23.7 

9  52    4.69 

0.161 

13  45  32.9 

0.75 

14 

9  52    2.21 

0.157 

13  45  44.5 

0.73 

14 

8  19.7 

9  52    0.92 

0.153 

13  45  50.4 

0.71 

15 

9  51  58.55 

0.148 

13  46     1.4 

0.68 

15 

8  15.7 

9  51  57.34 

0.145 

13  46    6.9 

0.67 

16 

9  5f  55.09 

0.140 

13  46  17.3 

0.64 

16 

8  11.7 

9  51  53.95 

0.137 

13  46  22.3 

0.62 

17 

9  51  51.82 

0.13-2 

13  46  32.1 

0.60 

17 

8    7.7 

9  51  50.76 

0.129 

13  46  36.7 

0.58 

18 

9  51  48.75 

0.124 

13  46  45.9 

0.55 

18 

8    3.7 

9  51  47.76 

0.121 

13  46  50.1 

0.53 

19 

9  51  45.88 

0.115 

13  46  58.6 

0.51 

19 

7  59.7 

9  51  44.97 

0J12 

13  47    2.4 

0.49 

20 

9  51  43.21 

0.107 

13  47  10.2 

0.46 

20 

7  55.8 

9  51  42.38 

0.104 

13  47  13.7 

0.45 

21 

9  51  40.75 

0.098 

13  47  20.8 

0.42 

21 

7  51.8 

9  51  39.98 

0.095 

13  47  23.9 

0.40 

22 

9  51  38.48 

0.000 

13  47  30.3 

0.37 

22 

7  47.8 

9  51  37.79 

0.087 

13  47  33.0 

0.36 

23 

9  51  36.42 

0.08i! 

13  47  38.7 

0.33 

23 

7  43.9 

9  51  35-80 

0.078 

13  47  41.1 

0.31 

24 

9  51  34.56 

0.073 

13  47  46.0 

0  28  |24 

7  39.9 

9  51  34.01 

0.070 

13  47  48.1 

0.27 

25 

9  51  32.90 

0.064 

13  47  52.3 

0.24 

25 

7  35.9 

9  51  32.42 

0.062 

13  47  54.0 

0.22 

26 

9  51  31.45 

0.056 

13  47  57.5 

0.19 

26 

7  32.0 

9  51  31.04 

0.054 

13  47  58.8 

0.18 

27 

9  51  :«).20 

0.048 

13  48    1.6 

0.15 

27 

7  28.0 

9  51  29.86 

0.045 

13  48    2.5 

0.13 

28 

9  51  2J.16 

0.039 

13  48    4.6 

0.10 

28 

7  24.1 

9  51  28.89 

0.036 

13  48    5.2 

0.09 

29 

9  51  28.33 

0.031) 

13  48    6.6 

0.05 

29 

7  20.1 

9  51  28.12 

0.02H 

13  48    6.8 

+  0.04 

30 

9  51  27.71 

0.02-i 

13  48    7.2 

+  0.01 

30 

7  16.2 

9  51  27.56 

0.019 

13  48    7.2 

0.00 

31 

9  51  27.30 

-0.0131+13  48    6.9 

-  0.04 

31 

7  12.2 

9  51  27.21 

-0.010 

+13  48    6.6 

-  0.55 
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Date. 

1878. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

1 

1 

Apparent 

Right 
Ascenaion. 

Diff.for 
Ihoor. 

Apparent 
Decimation . 

Diff.for 
1  hoar. 

Mean  Time 
ofTranait. 

Apparent 

Right 
Ascension. 

Diff.  for 
1  h.of 
Long. 

Apparent 
Declination. 

Diff.  for; 

1  hoarof 

Long. 

h    m      8 

s 

0         /        /' 

n 

d 

h    noi 

h    m      B 

8 

O       t       n 

n 

May  ] 

9  51  27.30 

-0.013 

+13  48    6.9 

-  0.04 

1 

7  12.2 

9  51  27.21 

-0.010 

+13  48    6.6 

-  0.05, 

2 

9  51  27.09 

-0.004 

13  48    5.5 

0.08 

2 

7     8.3 

9  51  27.07 

-0.001 

13  48    4.9 

0.09 

3 

9  51  27.10 

+0.004 

13  48    3.0 

0.13 

3 

7    4.4 

9  51  27.14 

+0.007 

13  48    2.1 

0.14 

4 

9  51  27.31 

0.013 

13  47  59  4 

0.17 

4 

7    0.5 

9  51  27.42 

0.016 

13  47  58.2 

0.19 

5 

9  51  27.74 

0.022 

13  47  54.7 

0.22 

5 

6  56.5 

9  51  27.90 

0.025 

13  47  53.1 

0.23 

6 

9  51  28.38 

0.031 

13  47  48.9 

0.26 

6 

6  52.6 

9  51  28.60 

0.034 

13  47  47.0 

026 

7 

9  51  29.23 

0.040 

13  47  42.0 

0.31 

7 

6  48.7 

9  51  29.51 

0.043 

13  47  39.8 

0.32 

8 

9  51  30.29 

0.049 

13  47  34.0 

0.36 

8 

6  44.8 

9  51  30.63 

0.051 

13  47  31.5 

0.37 

9 

9  51  31.56 

0.058 

13  47  24.9 

0.40 

9 

6  40.9 

9  51  31.95 

0.060 

13  47  22.1 

0.41 

10 

9  51  33.03 

0.065 

13  47  14.7 

0.45 

10 

6  37.0 

9  51  33.48 

0.068 

13  47  11.7 

0.46 

11 

9  51  34.72 

0.074 

13  47    3.4 

0.49 

11 

6  33.1 

9  51  35.22 

0.076 

13  47    0.2 

OJ>0 

12 

9  51  36.61 

0.083 

13  46  51.2 

0.54 

12 

6  29.3 

9  51  37.16 

0.085 

13  46  47.6 

0.55 

13 

9  51  38.72 

0.092 

13  46  37.7 

0.58 

13 

6  25.4 

9  51  39.31 

0.094 

13  46  33.9 

0J)9 

14 

9  51  41.03 

0.100 

13  46  23.2 

0.63 

14 

6  21.5 

9  51  41.67 

0.102 

13  46  19.1 

0.64 

15 

9  51  43.54 

0.109 

13  46    7.6 

0.67 

15 

6  17.6 

9  51  44.23 

0.111 

13  46    3.3 

04)8 

16 

9  51  46.25 

0.117 

13  45  50.9 

0.71 

16 

6  13.7 

9  51  46.99 

0.119 

13  45  46.4 

0.72 

17 

9  51  49.17 

0126 

13  45  33.2 

0.76 

17 

6    9.9 

9  51  49.96 

0.128 

13  45  28.5 

0.77 

IB 

9  51  52.30 

0.135 

13  45  14.4 

0.81 

18 

6    6.0 

9  51  53.13 

0.136 

13  45    9.5 

0.81 

19 

9  51  55.63 

0.143 

13  44  54.6 

0.85 

19 

6    2.1 

9  51  5649 

0.145 

13  44  49.5 

0.85 

20 

9  61  59.16 

0.151 

13  44  33.7 

0.89 

20 

5  58.2 

9  52    0.06 

0.153 

13  44  28.4 

0.90 

21 

9  52    2.89 

0.160 

13  44  11.8 

0.94 

21 

5  54.3 

9  52    3.83 

0.161 

13  44    6.2 

0.94. 

22 

9  52    6.82 

0.168 

13  43  48.8 

0.98 

22 

5  50.5 

9  52    7.80 

0.170 

13  43  43.1 

0.99 

23 

9  52  10.95 

0.176 

13  43  24.8 

1.02 

23 

5  46.6 

9  52  11.97 

0.178 

13  43  18.9 

1.03 

24 

9  52  15.28 

0.185 

13  42  59.8 

1.07 

24 

5  42.7 

9  52  16.34 

0.186 

13  42  53.6 

1.07 

25 

9  52  19.80 

0.192 

13  42  33.7 

1.11 

25 

5  38.9 

9  52  20.90 

0.194 

13  42  27.3 

1.1 1 1 

26 

9  52  24.53 

0.201 

13  42    6.6 

1.15 

26 

5  35.0 

9  52  25.66 

0.202 

13  42    0.0 

1.16 

27 

9  52  29.45 

0.209 

13  41  38.4 

1.19 

27 

5  31.2 

9  92  30.61 

0.210 

13  41  31.7 

1.20, 

28 

9  52  34.57 

0.217 

13  41     9.2 

1.24 

28 

5  27.3 

9  52  35.76 

0.218 

13  41     2.4 

1.24 

29 

9  52  39.89 

0.225 

13  40  39.0 

1.28 

29 

5  23.4 

9  52  41.11 

0.227 

13  40  32.1 

IMS 

30 

9  52  45.40 

0.233 

13  40    7.8 

1.32 

30 

5  19.6 

9  52  46.65 

0.235 

13  40    0.7 

1.33 

31 

9  52  51.10 

0.241 

13  39  35.6 

1.36 

31 

5  15.8 

9  52  52.38 

0Ji42 

13  39  28.4 

1.37 

June  1 

9  52  56.99 

0.249 

13  39    2.4 

1.40 

1 

5  11.9 

9  52  58.29 

0.250 

13  38  55.1 

1.41 

2 

9  53    3.07 

0.257 

13  :)8  28.2 

1.45 

2 

5    8.1 

9  53    4.39 

0.258 

13  38  20.8 

1.45 

3 

9  53    9.34 

0.265 

13  37  53.0 

1.49 

3 

5    4.3 

9  53  10.68 

0.266 

13  37  45.5 

1.49 

4 

9  53  15.79 

0.275 

13  37  16.9 

1.53 

4 

5    0.4 

9  53  17.16 

0.274 

13  37    9.2 

1.53 

5 

9  53  22.43 

0.281 

13  36  39.8 

1.57 

5 

4  56.6 

9  53  23.82 

0.21^1 

13  36  32.0 

1.57 

6 

9  53  29.25 

0.288 

13  36    1.8 

1.61 

6 

4  52.8 

9  53  30.66 

0.289 

13  35  53.9 

1.61 

7 

9  53  36.25 

0.296 

13  35  22.7 

1.65 

7 

4  49.0 

9  53  37.68 

0iJ96 

13  35  14.8 

1.65 

8 

9  53  43.43 

0.303 

13  34  42.8 

1.68 

8 

4  45.2 

9  53  44.87 

0.304 

13  34  34.8 

1.69 

9 

9  53  50.79 

0.310 

13  34    2.0 

1.72 

9 

4  41.4 

9  53  52.25 

0.311 

13  33  53.9 

1.72 

10 

9  53  58.32 

0.317 

13  33  20.2 

1.76 

10 

4  37.6 

9  53  59.80 

0.318 

13  33  12.0 

1.76 

j 

11 

9  54     6.03 

0.324 

13  32  37.5 

1.80 

11 

4  33.8 

9  54    7.52 

0.325 

13  32  29.2 

1.80 

12 

9  54  13.91 

0.331 

13  31  53.9 

1.84 

12 

4  30.0 

9  54  15.41 

0.332 

13  31  45.6 

1.84 

13 

9  54  21.96 

0.338 

13  31     9.4 

1.88 

13 

4  26.2 

9  54  23.46 

0.339 

13  31     1.0 

1.87 

14 

9  54  30.17 

0.346 

13  30  24.0 

1.91 

14 

4  22.4 

9  54  31.69 

0.346 

13  30  15.6 

1.91; 

15 

9  54  38.55 

0.353 

13  29  37.8 

1.94 

15 

4  18.6 

9  54  40.08 

0.353 

13  29  29.4 

1.95 

16 

9  54  47.10 

0.359 

13  28  50.7 

1.98 

16 

4  14.8 

9  54  48.63 

0.350 

13  28  42.3 

1.98 

17 

9  54  55.81 

0.366 

13  28    2.7 

2.01 

17 

4  11.0 

9  54  57.34 

0.366 

13  27  54.3 

2.02 

18 

9  55    4.68 

0.373 

13  27  13.9 

2.05 

18 

4    7.2 

9  55    6.22 

0.373 

13  27    5.5 

2.05 

19 

9  55  13.71 

0Ji79 

13  26  24.3 

2.09 

19 

4    3.5 

9  55  15.25 

0.371> 

13  26  15.8 

2.08 

20 

9  55  22.90 

0.386 

13  25  33.9 

2.12 

20 

3  59.7 

9  55  24.44 

0.386 

13  25  25.4 

2.12 

21 

9  55  32.24 

0.392 

13  24  42.6 

2.15 

21 

3  55.9 

9  55  33  79 

0.392 

13  24  34.1 

2.16 

22 

9  55  41.74 

0.399 

13  23  50.4 

2.19 

22 

3  52  I 

9  55  43.28 

0.399 

13  23  41.9 

2.19 

23 

9  55  51.39 

0.405 

13  22  57.5 

2.22 

23 

3  48.4 

9  55  52.93 

0.405 

13  22  49.0 

2J^ 

24 

9  56    1.19 

0.411 

13  22    3.8 

2.25 

24 

3  44.6 

9  56    2.73 

0.411 

13  21  55.3 

2iS5 

25 

9  56  11.13 

0.418 

13  21     9.3 

2.2,9 

25 

3  40.8 

9  56  12.67 

0.417 

13  21     0.8 

229 

26 

9  56  21.22 

0.424 

13  20  14.0 

2.32 

26 

3  37.1 

9  56  22.75 

0.423 

13  20    5.5 

2.32 

27 

9  56  31.45 

0.430 

13  19  17.9 

2.35 

27 

3  33.3 

9  56  32.98 

0.430 

13  19    9.5 

2.35 

28 

9  56  41.83 

0.4:J5 

13  18  21.0 

2.38 

28 

3  29.5 

9  56  43.35 

0.4:J5 

13  18  12,7 

2.38 

29 

9  56  52.35 

0.440 

13  17  23.4 

2.41 

29 

3  25.8    9  56  53.86 

0.440 

13  17  15.1 

2.41 

30 

9  57     3r.00 

0.446 

13  16  25.1 

2.44 

30 

3  22.0 

9  57    4.51 

0.446 

13  16  169 

2.44 

31 

9  57  13.79 

+0.452 

+13  15  26.1 

-  2.47 

31 

3  18.3    9  57  15.28 

+0.451 

+13  15  17.91 

-  2.47 
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Date. 
1878. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Kght 
Ascension. 

Difltfor 
Ihour. 

Apparent 
Declination. 

Diff.for 
Ihonr. 

Mean  Time 
of  Transit 

Apparent 

Right 
Ascension. 

Difll  for 
Ih.of 
Long. 

Apparent 
Declination. 

Difflfor 

Ihour  of 

Long. 

h 

m     s 

s 

O        /         /' 

II 

d     b    m 

h 

m     s 

s 

0         t        if 

$1 

JaJy  1 

9  57  13.79 

+0.452 

+13  15  26.1 

-  2.47 

1     3  18.3 

9  57  15.28 

+0.451 

+13  15  17.9 

-  2.47 

^  2 

9  57  24.71 

0.4.57 

13  14  26.4 

2.50 

2    3  14.5 

9  57  26.19 

0.457 

13  14  18.2 

2-49 

rf 

9  57  35.76 

0.463 

13  13  25.9 

2.53 

3    3  10.8 

9  57  37.23 

0.462 

13  13  17.9 

2.53 

4 

9  57  46.94 

0.468 

13  12  24.8 

2.56 

4    3    7.0 

9  57  48.40 

0.468 

13  12  16.8 

2.56 

5 

9  57  58.24 

0.473 

13  11  23.0 

2.59 

5    3    3.3 

9  57  59.69 

0.473 

13  11  15.1 

2.58 

6 

9  58    9.67 

0.478 

13  10  20.6 

2.62 

6    2  59.5 

9  58  11.10 

0.478 

13  10  12.7 

2.61 

7 

9  58  21.21 

0.483 

13    9  17.5 

2.64 

7    2  55.8 

9  58  22.63 

0.483 

13    9    9.7 

2.64 

8 

9  58  32.88 

0.488 

13    8  13.7 

2.67 

8    2  52.0 

9  58  34.28 

0.487 

13    8    6.0 

2.67 

9 

9  58  44.66 

0.493 

13    7    9.3 

2.69 

9    2  48.3 

9  58  46.04 

0.492 

13    7    1.8 

2.69 

10 

9  58  56.56 

0.498 

13    6    4.4 

2.72 

10    2  44.5 

9  58  57.92 

0.497 

13    5  56.9 

2.72 

11 

9  59    8.56 

0.502 

13    4  58.8 

2.74 

11     2  40.8 

9  59    9.91 

0.502 

13    4  51.4 

2.74 

12 

9  59  20.68 

0.507 

13    3  52.6 

2.77 

12    2  37.0 

9  59  22.01 

0.506 

13    3  45.4 

2.76 

13 

9  59  32.90 

0.511 

13    2  45.9 

2.79 

13    2  33.3 

9  59  34.21 

0.510 

13    2  38.8 

2.79 

14 

9  59  45.22 

0.515 

13    1  38.6 

2.81 

14    2  29.6 

9  59  46.51 

0.514 

13    1  31.6 

2.81 

15 

9  59  57.64 

0.520 

13    0  30.8 

2.84 

15    2  25.8 

9  59  58.90 

0.519 

13    0  23.8 

2.83 

16 

10 

0  10.16 

0.524 

12  59  22.4 

Si£6 

16    2  22.1 

10 

0  11.40 

0.523 

12  59  15.6 

2.85 

17 

10 

0  22.77 

0.528 

12  58  13.4 

2.88 

17    2  18.5 

10 

0  23.99 

0.527 

12  58    6.8 

2.88 

18 

10 

0  35.48 

0.532 

12  57    4.0 

2.90 

18    2  14.7 

10 

0  36.68 

0.531 

12  56  57.4 

2.90 

19 

10 

0  48  29 

0.535 

12  55  54.0 

2.93 

19    2  11.0 

10 

0  49.46 

0.534 

12  55  47.6 

2l92 

20.10 

I     1.18 

0.539 

12  54  43.5 

2.95 

20    2    7.3 

10 

1    2.32 

0.538 

12  54  37.3 

2.94 

21 

10 

1  14.16 

0.543 

12  53  32.6 

-2.97 

21     2    3.6 

10 

1  15.27 

0.542 

12  53  26.5 

2.96 

22 

10 

1  27.22 

0.546 

12  52  21.2 

2.99 

22    1  59.9 

10 

1  28.31 

0.545 

12  52  15.2 

2.98 

23 

10 

1  40.37 

0.550 

12  51    9.3 

3.00 

23    1  56J2 

10 

1  41.43 

0.548 

12  51     3.5 

3.00 

24 

10 

1  53.60 

0.553 

12  49  57.0 

3.02 

24    1  52.5 

10 

1  54.63 

0.552 

12  49  51.3 

3.02 

25 

10 

2    6.90 

0.556 

12  48  44.3 

3.04 

25    1  48.7 

10 

2    7.91 

0.555 

12  48  38.7 

3.03 

26 

10 

2  20.28 

0.559 

12  47  31.1 

3.06 

26    1  45.0 

10 

2  21.26 

0.558 

12  47  25.7 

3.05 

27 

10 

2  33.73 

0.562 

12  46  17.5 

3.08 

27    1  41.3 

10 

2  34.68 

0.560 

12  46  12.3 

3.07 

28 

10 

2  47.26 

0.564 

12  45    3.5 

3.09 

28    1  37.6 

10 

2  48.18 

0.563 

12  44  58.4 

3.08 

29 

10 

3    0.85 

0.567 

12  43  49.1 

3.11 

29    1  33.9 

10 

3    1.74 

0.566 

12  43  44i2 

3.10 

30 

10 

3  14.50 

0.569 

12  42  34.3 

3.12 

30    1  30.2 

10 

3  15.36 

0.568 

12  42  29.6 

311 

31 

10 

3  28.22 

0.572 

12  41  19.2 

3.14 

31     1  26.5 

10 

3  29.04 

0.571 

12  41  14.7 

3.13 

i  Aug.  1 

10 

3  42.00 

0.575 

12  40    3.8 

3.15 

1     1  22.8 

10 

3  42.79 

0.573 

12  39  59.4 

3.14 

2 

10 

3  55.83 

0.577 

12  38  48.0 

3.16 

2    1  19.1 

10 

3  56.59 

0.576 

12  38  43.9 

3.15 

3 

10 

4     9.71 

0.579 

42  37  32.0 

3.17 

3    1  15.5 

10 

4  10.44 

0.578 

12  37  28.0 

3.17 

4 

10 

4  23.64 

0.581 

12  36  15.6 

3.19 

4     1  11.8 

10 

4  24.34 

0.580 

12  36  11.8 

3.18 

5 

10 

4  37.62 

0.583 

12  34  59.0 

3.20 

5    1    8.1 

10 

4  38.29 

0.582 

12  34  55.4 

3.19 

6 

10 

4  51.65 

0.585 

12  33  42.1 

3.21 

6    1     4.4 

10 

4  52.28 

0.584 

12  33  38.7 

3.20 

7 

10 

5    5.72 

0.587 

12  32  25.0 

3.22 

7     1     0.7 

10 

5    6.31 

0.585 

12  32  21.8 

3.21 

8 

10 

5  19.83 

0.588 

12  31    7.6 

3.23 

8    0  57.0 

10 

5  20.38 

0.687 

12  31     4.6 

3.22 

9 

10 

5  33.97 

0.589 

12  29  50.1 

3.24 

9    0  53.3 

10 

5  34.49 

0.588 

12  29  47.2 

3.23 

10 

10 

5  48.15 

0.591 

12  28  32.3 

3.25 

10    0  49.6 

10 

5  48.64 

0.589 

12  28  29.6 

3.24 

11 

10 

6    2.36 

0.592 

12  27  14.4 

3.25 

11     0  45.9 

10 

6    2.81 

0.591 

12  27  11.9 

3.24 

12 

10 

6  16.60 

0.593 

12  25  56.2 

3.26 

12    0  42.3 

10 

6  17.02 

0.592 

12  25  53.9 

3.25 

13 

10 

6  30.87 

0.594 

12  24  37.9 

3.27 

13    0  38.6 

10 

6  31.25 

0.593 

12  24  35.8 

3.26 

14 

10 

6  45.16 

0.596 

12  23  19.5 

3.27 

14    0  34.9 

10 

6  45.50 

0.594 

12  23  17.6 

3.26 

15 

10 

6  59.47 

0.597 

12  22    0.9 

3.28 

15    0  31.2 

10 

6  59.78 

0.595 

12  21  59.2 

3.27 

16 

10 

7  13.80 

0.598 

12  20  42i2 

3.28 

16    0  27.5 

10 

7  14.08 

0.596 

12  20  40.7 

3.27 

17 

10 

7  28.16 

0.598 

12  19  23.3 

3.29 

17    0  23.8 

10 

7  28.39 

0.596 

12  19  22.0 

3.28 

18 

10 

7  42.52 

0.598 

12  18    4.3 

3.29 

18    0  20.1 

10 

7  42.72 

0.597 

12  18    3i2 

3.28 

19 

10 

7  56.90 

0.599 

12  16  45.3 

3.29 

19    0  16.4 

10 

7  57.06 

0.597 

12  16  44.4 

3.28 

20 

10 

8  11.29 

0.599 

12  15  26.2 

2.30 

20    0  12.6 

10 

8  11.41 

0.598 

12  15  25.5 

3.29 

21 

10 

8  25.68 

0.600 

12  14    7.0 

3.30 

21     0    8.9 

10 

8  25.77 

0.598 

12  14    6.5 

3.29 

22 

10 

8  40.08 

0.600 

12  12  47.8 

3.30 

22    0    5-2 

10 

8  40.13 

0.598 

12  12  47.5 

3.29 

23 

10 

8  54.47 

0.600 

12  11  28.5 

3.30 

23    0     1.5 

10 

8  54.49 

0.598 

12  11  28.4 

3.29 

1 

23  23  57.8 

10 

9    8.85 

0.598 

12  10    9.4 

3.29 

24 

10 

9    8.87 

0.600 

12  10    9.3 

3.30 

24  23  54.1 

10 

9  23.20 

0.598 

12    8  50.4 

3.29 

25 

10 

9  23.26 

0.599 

12    8  50.0 

3.30 

25  23  50.4 

10 

9  37.55 

0.597 

12    7  31.3 

3.29 

26 

10 

9  37.65 

0.599 

12    7  30.8 

3.30 

26  23  46.7 

10 

9  51.89 

0.597 

12    6  12.3 

3.29 

27 

10 

9  52.03 

0.598 

12    6  11.6 

3.30 

27  23  43.0 

10 

10    6.22 

0.596 

12    4  53.4 

3.28 

28 

10 

10    6.39 

0.5f)8 

12    4  52.4 

3.30 

28  23  39.3 

10 

10  20.52 

0.596 

12    3  34.6 

3.28 

20 

10  10  20.73 

0.597 

12    3  33.4 

3.29 

29  23  35.6 

10 

10  34.81 

0.595 

12    2  15.8 

3.28 

30 

10 

10  35.06 

0.596 

12    2  14.4 

3.29 

30  23  31.9 

10 

10  49.08 

0.594 

12    0  57.1 

3.28  , 

31 

10 

10  49.36 

+0.595+12    0  55.5 

-  3.28 

31  23  28.2 

10 

11     3.33 

+0.593 

+11  59  38.5 

-  3.27  ! 
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Date. 
1878. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MT5RTDTAN  TRANSIT. 

Apparont 

Right 
Asceusiou. 

Diff.for 
lUbur. 

Apparent 
Decimation. 

Diff.for 
1  hour. 

Mean  Time 
of  Trannit. 

Apparent 

Right 
Ascension. 

Diff.for 
lb.  of 
Long. 

Apparent 
Declination. 

Diff.for' 

Ihonrof' 

Long. 

h    in      8 

8 

Oil' 

II 

d      h    m 

b    m      8 

8 

Off 

// 

Sept.  1 

10  11     3.64 

+0.594 

+1 1  59  36.8 

-  3.28 

1  23  24.5 

10  11  17.54 

+0.591 

+11  58  20.1 

-  3.27 

10  11  17.89 

0.593 

11  58  18.2 

3.27 

2  23  20.8 

10  11  31.73 

0.590 

n  57     1.9 

3.26 

3 

10  11  32.11 

0.5f)2 

11  56  59.8 

3.27 

3  23  17.2 

10  11  45.88 

0.588 

11  55  43.8 

3.25 

4 

10  11  46.30 

0.590 

11  55  41.5 

3.26 

4  23  13.5 

10  11  59.99 

0.587 

11  54  25.9 

3.25 

5 

10  12    0.45 

0.589 

11  54  23.4 

3.25 

5  23    9.8 

10  12  14.07 

0.585 

11  53    8.1 

3J24' 

6 

10  12  14.57 

0.587 

n  53    5.4 

3.24 

6  23    6.1 

10  12  28.11 

0.584 

11  51  50.6 

3.22 

7 

10  12  28.64 

0.585 

11  51  47.7 

3.23 

7  23    2.4 

10  12  42.11 

0.582 

11  50  33.4 

3.21 

8 

10  12  4267 

0.583 

11  50  30.3 

3.22 

8  22  58.7 

10  12  56.06 

0.580 

11  49  16.4 

3.20 

9 

10  12  56  65 

0.581 

11  49  13.1 

3.21 

9  22  55.0 

10  13    9.96 

0.578 

1 1  47  59.6 

3.19 

10 

10  13  10.59 

0.579 

11  47  56.1 

3.20 

10  22  51.3 

10  13  23.81 

0.575 

11  46  43.1 

3.18 

11 

10  13  24.47 

0.577 

11  46  39.4 

3.19 

11  22  47.6 

10  13  37.60 

0.573 

11  45  26.8 

3.17 

12 

10  13  38.30 

0.575 

1 1  4i»  23.0 

3.18 

12  22  43.9 

10  13  51.34 

0.571 

11  44  10.9 

3.16 

13 

10  13  52.07 

0.572 

11  44    6.9 

3.17 

13  22  40.2 

10  14     5.03 

0.568 

11  42  55.3 

3.15 

1 

14 

10  14     5.78 

0.570 

11  42  51.1 

3.15 

14  22  36.5 

10  14  18.65 

0.566 

11  41  40.0 

3.13 

15 

10  14  19.44 

0.567 

11  41  35.6 

3.14 

15  22  32.8 

10  14  32.21 

0.563 

1 1  40  25.0 

3.12 

16 

10  14  33.04 

0.564 

11  40  20.5 

3.12 

16  22  29.1 

10  14  45.71 

0.561 

11  39  10.4 

3.10 

17 

10  14  46.56 

0.562 

11  39    5.7 

3.11 

17  22  25.4 

10  14  59.13 

0.558 

11  37  56.2 

3.08 

18 

10  15    0.01 

0.559 

11  37  51.3 

3.09 

18  22  21.7 

10  15  12.48 

0.555 

1 1  36  42.4 

3,07 

19 

10  15  13.39 

0.556 

1 1  36  37.3 

3.07 

19  22  17.9 

10  15  25.76 

0.552 

11  35  28.9 

3.(» 

20 

10  15  26.70 

0.553 

1 1  35  23.7 

3.06 

20  22  14.2 

10  15  38.97 

0.549 

11  34  15.9 

3.031 

21 

10  15  39.94 

0.550 

11  34  10.5 

3.04 

21  22  10.5 

10  15  52.09 

0.545 

11  33    3.3 

3.01 

22 

10  15  53.09 

0.546 

1 1  32  57.8 

3.02 

22  22    6.8 

10  16    5.13 

0.542 

11  31  51.2 

2.99 

23 

10  16    6.16 

0.543 

11  31  45.5 

3.00 

23  22    3.1 

10  16  18.09 

0.538 

11  30  39.5 

2.97  1 

24 

10  16  19.14 

0.539 

1 1  30  33.7 

2.98 

24  21  59.3 

10  16  30.96 

0.535 

11  29  28.4 

2.95. 

25 

10  16  32.03 

0.536 

11  29  22.4 

2.96 

25  21  55.6 

10  16  43.74 

0.531 

11  28  17.7 

2.93 

26 

10  16  44.84 

0.532 

11  28  11.6 

2.94 

26  21  51.9 

10  16  56.42 

0.527 

11  27    7.6 

2i)l 

27 

10  16  57.55 

0.528 

11  27     1.4 

2.92 

27  21  48.2 

10  17    9.01 

0.523 

11  25  58.0 

2.89 

28 

10  17  10.16 

0.523 

1 1  25  51 .7 

2.89 

28  21  44.4 

10  17  21.50 

0.518 

11  24  49.0 

2.86 

29 

10  17  22.67 

0.519 

11  24  42.5 

2.87 

29  21  40.7 

10  17  33.89 

0.514 

11  23  40.5 

2.84 

30 

10  17  35.08 

0.515 

11  23  33.9 

2.85 

30  21  37.0 

10  17  46.17 

0.510 

1 1  22  32.6 

2.81 

Oct.    1 

10  17  47.39 

0.510 

1 1  22  25.9 

2.82 

1  21  33.3 

10  17  58.35 

0.505 

11  21  25.4 

279 

2 

10  17  59.58 

0.506 

11  21  18.5 

2.79 

2  21  29.5 

10  18  10-41 

0.500 

11  20  18.7 

2.76 

3 

10  18  11.67 

0.501 

11  20  11.8 

2.77 

3  21  25.8 

10  18  22.36 

0.496 

11  19  12.7 

2.74 

4 

10  18  23.64 

0.497 

11   19    5.6 

2.74 

4  21  22.1 

10  18  34.20 

0  491 

11   18    7.3 

2.71 

5 

10  18  35.50 

0.492 

11  18    0.1 

2.72 

5  21   18.3 

10  18  45.93 

0.486 

11  17    2.5 

2j68 

6 

10  18  47.24 

0.486 

11   16  55.3 

2.69 

6  21  14.6 

10  18  57.53 

0.481 

11  15  58.5 

2.65 

7 

10  18  58.86 

0.481 

11  15  51.2 

2.66 

7  21  10.9 

10  19    9.01 

0.475 

11  14  55.1 

2.62 

8 

10  19  10.35 

0.476 

11  14  47.7 

2.63 

8  21     7.1 

10  19  20.36 

0.470 

11  13  52.5 

2.60 

9 

10  19  21.72 

0.471 

11   13  45.0 

2.60 

9  21     3.4 

10  19  31.59 

0.465 

11  12  50.5 

2.57  1 

10 

10  19  32.97 

0.465 

11  12  42.9 

2.57 

10  20  59.6 

10  19  42.70 

0.460 

11   11  49.2 

2.53 

11 

10  19  44.09 

0.460 

11   11  41.6 

2.54 

11  20  55.9 

10  19  53.68 

0.454 

11   10  48.8 

2.50 

12 

10  19  55.08 

0.454 

11  10  41.1 

2.51 

12  20  52.1 

10  20    4.52 

0.449 

11     9  49.1 

2.47 

13 

10  20    5.93 

0.449 

11     9  41.3 

2.48 

13  20  48.3 

10  20  15.2;^ 

0.443 

11     8  50.1 

2.44 

14 

10  20  16.65 

0.443 

11     8  42.3 

2.44 

14  20  44.6 

10  20  25.80 

0.437 

1 1     7  52.0 

2.41 

15 

10  20  27.23 

0.437 

11     7  44.1 

2.41 

15  20  40.8 

10  20  36.23 

0.432 

11    6  54.6 

2.:3d 

It) 

10  20  37.67 

0.432 

1 1     6  46.7 

2.38 

16  20  37.0 

10  20  46.52 

0.426 

11     5  58.0 

2.34 

17 

10  20  47.97 

0.426 

11     5  50.1 

2.34 

17  20  38.3 

10  20  56.67 

0.420 

11     5    2.3 

2.30' 

18 

10  20  58.12 

0.420 

1 1     4  54.3 

2.31 

18  20  29.5 

10  21     6.67 

0.414 

11     4     7.4 

2.27 

19 

10  21     8.12 

0.414 

1 1     3  59.4 

227 

19  20  25.7 

10  21   16.52 

0.408 

11     3  13.3 

2.23 

20 

10  21  17.98 

0.408 

11     3    5.3 

2.24 

20  20  22.0 

10  21  2622 

0.401 

11    2  20.1 

2JW' 

21 

10  21  27.68 

0.401 

11     2  12.1 

2.20 

21  20  18.2 

10  21  35.76 

0.395 

11     1  27.8 

2.16 

22    10  21  37.22 

0.395 

11     1   19.8 

2.16 

22  20  14.4 

10  21  45.15 

0.388 

11     0  36.4 

2.12 

1 

23 

10  21  46.61 

0.38S 

1 1     0  28.4 

2  12 

23  20  10.6  10  21  54.38 

0.381 

10  59  45.9 

2.08  i 

24 

10  21  55.83 

0.381 

10  59  38.0 

2.08 

24  20    6.8 

10  22    3.44 

0.374 

10  58  56.4 

2.04 

25 

10  22    4.!N) 

0.374 

10  58  48.4 

2.04 

25  20    3.0 

10  22  12.34 

0.367 

10  58    7.7 

2.00 

2(i    10  22  13.80 

0.367 

10  57  59.8 

2.00 

26  19  59.3 

10  22  21.08 

0.360 

10  57  20.1 

li)6 

27ilO  22  22.53 

0.360 

10  57  12.2 

1.96 

27  19  55.5 

10  22  29.65 

0.353 

10  56  33.4 

1.03 

28   10  22  31.09 

0.353 

10  56  25.5 

1 .92 

28  19  51.7 

10  22  38.05 

0.346 

10  55  47.6 

1.89 

29'  10  22  39.49 

0.346 

10  55  39.8 

1.88 

29  19  47.9 

10  22  46.28 

0.339 

10  55    2.8 

1.84 

30  ;  10  22  47.70 

0.338 

10  54  55.2 

1.84 

30  19  44.1 

10  22  54.34 

0.332 

10  54  19.1 

1.80 

31  ;  10  22  55.75 

0.331 

10  54   11.5 

1.80 

31   19  40.3 

10  23    2.22 

0.324 

10  53  36.4 

1.76 

32. 

10  23    3.62 

+0.324 

+  10  53  28.8 

-  1.75 

32  19  36  5 

10  23    9.92 

+0.316 

+10  52  54.7 

-  1.71 
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Date. 
1878. 

1 

rOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apmrent 
AaceDsion. 

Difllfor 
Ihoar. 

Apparent 
DeolinatiOD . 

Dittfor 
1  bour. 

Mean  Time 
of  Transit 

Apparent 

Right 
Asconaion. 

Dlfflfor 
Long. 

Apparent 
DecOnation. 

Dlff.for 

1  hoar of 

Long. 

h    m     8 

8 

O         /        /' 

II 

f1     h    m 

h    m     8 

8 

Q          1          II 

II 

Nov.  1 

10  23    3.62 

+0.324 

+10  53  28  8 

-  1.75 

1   19  36.5 

10  23     992 

+0.316+10  52  54.7 

-  1.71 

2 

10  23  11.31 

0.316 

10  52  47.*4 

1.71 

2  19  32.7 

10  23  17.44 

0.309 

10  52  14.1 

1.67 

3 

10  23  18.83 

0.309 

10  52    6.7 

1.67 

3  19  28.9 

10  23  24.79 

0.302 

10  51  34.5 

1.63 

4 

10  23  26.16 

0.302 

10  51  27.2 

1.62 

4  19  25.0 

10  23  31.95 

0.295 

10  50  56.0 

1.58 

5 

10  23  33.30 

0.294 

10  50  48.7 

1.58 

5  19  21.2 

10  23  38.93 

0.287 

10  50  18.5 

1.54 

6 

10  23  40.26 

0.286 

10  50  11.4 

1.53 

6  19  17.4 

10  23  45.72 

0.279 

10  49  42.1 

1.49 

7 

10  2.7  47.04 

0.278 

10  49  35.1 

1.49 

7  19  13.6 

10  23  52.33 

0.272 

10  49    6.8 

1.45 

8 

10  23  53.62 

0.271 

10  48  59.9 

1.44 

8  19    9.8 

10  23  58.75 

0.264 

10  48  32.6 

1.40 

9 

10  24    0.02 

0.263 

10  48  25.8 

1.40 

9  19    6.0 

10  24    4.98 

0.255 

10  47  59.4 

1.36 

10 

10  24    6.23 

0.255 

10  47  52.8 

1.35 

10  19    2.2 

10  24  11.01 

0.247 

10  47  27.4 

1.31 

n 

10  24  12.24 

0.246 

10  47  20.9 

1.30 

11  18  58.3 

10  24  16.85 

0.239 

10  46  56.5 

1.26 

12 

10  24  18.06 

0.238 

10  46  50.1 

1.26 

12  18  54.5 

10  24  22.50 

0.231 

10  46  26.7 

1.22 

13 

10  24  23.68 

0.230 

10  46  20.5 

1.21 

13  18  50.7 

10  24  27.96 

0.223 

10  45  58.0 

1.17 

14 

10  24  29.11 

0.222 

10  45  52.0 

1.16 

14  18  46.8 

10  24  33.22 

Oi214 

10  45  30.5 

1.12 

15 

10  24  34.34 

Oi213 

10  45  24.6 

1.11 

15  18  43.0 

10  24  38.27 

0.206 

10  45    4.1 

1.07 

16 

10  24  39.36 

0.205 

10  44  58.4 

ro7 

16  18  39.1 

10  24  43.13 

0.198 

10  44  38.9 

1.03 

17 

10  24  44.19 

0.196 

10  44  33.4 

1.02 

17  18  35,3 

10  24  47.79 

0.189 

10  44  14.8 

0.98 

18 

10  24  48.81 

0.188 

10  44     9.5 

0.97 

18  18  31.4 

10  24  52.24 

0.181 

10  43  51.9 

0.93  ' 

19 

10  24  53.23 

0.180 

10  43  46.8 

0.92 

19  18  27.6 

10  24  56.50 

0.173 

10  43  30.2 

0.88 

20 

10  24  57.45 

0.171 

10  43  25.3 

0.87 

20  18  23.7 

10  25    0.54 

0.164 

10  43    9.7 

0.83 

21 

10  25     1.46 

0.163 

10  43    5.0 

0.82 

21  IS  19.8 

10  25    4.38 

0.156 

10  42  50.4 

0.78 

22 

10  25    5.26 

0.154 

10  42  46.0 

0.77 

22  18  16.0 

10  25    8.01 

0.147 

10  42  32.3 

0.73 

23 

10  25    8.85 

0.146 

10  42  28.1 

0.72 

23  18  12.1 

10  25  11.44 

0.138 

10  42  15.4 

0.68 

24 

10  25  12.24 

0.136 

10  42  11.5 

0.67 

24  18    8.2 

10  25  14.65 

0.129 

10  41  59.7 

0.63 

25 

10  25  15.41 

0.128 

10  41  56.1 

0.62 

25  18    4.3 

10  25  17.66 

0.121 

10  41  45.3 

0.57 

26 

10  25  18.37 

0.119 

10  41  41.9 

0.56 

26  18    0.4 

10  25  20.45 

0.112 

10  41  32.1 

0.52 

27 

10  25  21.11 

0.110 

10  41  29.0 

0.51 

27  17  56.5 

10  25  23.03 

0.103 

10  41  20.1 

0.47 

28 

10  25  23.65 

0.101 

10  41  17.2 

0.46 

28  17  52.7 

10  25  25.40 

0.094 

10  41     9.3 

0.42 

29 

10  25  25.97 

0.092 

10  41     6.7 

0.41 

29  17  48.8 

10  25  27.55 

0.085 

10  40  59.7 

0.37 

30 

10  25  28.08 

0.083 

10  40  57.5 

0.36 

3a  17  44.9 

10  25  29.50 

0.076 

10  40  51.4 

0.32 

Dec.  1 

10  25  29.97 

0.074 

10  40  49.5 

0.31 

1  17  41.0 

10  25  31.23 

0.067 

10  40  44.3 

057 

2 

10  25  31.65 

0.065 

10  40  42.7 

0.26 

2  17  37.1 

10  25  32.75 

0.059 

10  40  38.5 

Oi22 

3 

10  25  33.12 

0.057 

10  40  37.1 

0.21 

3  17  33.1 

10  25  34.06 

0.050 

10  40  33.8 

0.17 

4    10  25  34.37 

0.048 

10  40  .32.8 

0.16 

4  17  29.2 

10  25  35.15 

0.041 

10  40  30.4 

0.12 

5 

10  25  35-41 

0.039 

10  40  29.7 

0.10 

5  17  25.3 

10  25  36.03 

0.033 

10  40  28.2 

0.07 

6 

10  25  36.23 

0.030 

10  40  27.8 

-  0.05 

6  17  21.4 

10  25  36.70 

0.024 

10  40  27.2 

-  0.02 

10  25  36.84 

0.021 

10  40  27.1 

0.00 

7  17  17.5 

10  25  37.15 

0.015 

10  40  27.4 

+  0.03 

8 

10  25  .37.24 

0.012 

10  40  27.7 

+  0.05 

8  17  13.6 

10  25  37.39 

+0.006 

10  40  28.9 

0.09 

9 

10  25  37.42 

+0.003 

10  40  29.5 

0.10 

9  17    9.6 

10  25  37.42 

-0.003 

10  40  31.6 

0.14 

10 

10  25  37.39 

-0.006 

10  40  32.5 

0.15 

10  17    5.7 

10  25  37.24 

0.012 

10  40  35.5 

0.19 

11 

10  25  37.15 

0.015 

10  40  36.8 

0.20 

11   17     1.8 

10  25  36.85 

0.021 

10  40  40.6 

0.24 

12 

10  25  36.69 

0.024 

10  40  42.3 

0.25 

12  16  57  8 

10  25  36.24 

0.030 

10  40  46.9 

0.29 

13 

10  25  36.02 

0.033 

10  40  49.0 

0  30 

13  16  53.0 

10  25  35.42 

0.039 

10  40  54.5 

0.34 

14 

10  25  35.13 

0.042 

10  40  57.0 

0.35 

14  16  49.9 

10  25  34.39 

0.048 

10  41     3.2 

0.39 

15 

10  25  34.04 

0.051 

10  41     6.1 

0.40 

15  16  46.0 

10  25  33.15 

0.056 

10  41  13.2 

0.44 

16 

10  25  32.73 

0.059 

10  41  16.5 

0.46 

16  16  42.0 

10  25  31.70 

0.064 

10  41  24.4 

0.49 

17 

10  25  31.22 

0.067 

10  41  28.1 

0.51 

17  16  38.0 

10  25  .30.04 

0.073 

10  41  36.8 

0.54 

18i 

10  25  29.49 

0.076 

10  41  40.9 

0.56 

18  16  34.1 

10  25  28.17 

0082 

10  41  50.4 

0.59 

19 

10  25  27.55 

0.085 

10  41  54.9 

0.61 

19  16  30.1 

10  25  26.10 

0.091 

10  42    5.2 

0.64 

20 

10  25  25.41 

0.093 

10  42  10.1 

0.66 

20  16  26.1 

10  25  23.81 

0.099 

10  42  21.2 

0.69 

21 

10  25  23.05 

0.102 

10  42  26.5 

0.71 

21   16  22.1 

10  25  21.32 

0.108 

10  42  38.3 

0.73 

22 

10  25  20.49 

0.111 

10  42  44.0 

0.76 

22  16  18.2 

10  25  18.63 

0.116 

10  42  56.5 

0.78 

'£S 

10  25  17.72 

0.119 

10  43    2.7 

0.80 

23  16  14.2 

10  25  15.73 

0.125 

10  43  15.9 

0.83 

24 

10  25  14.75 

0.128 

10  43  22.5 

0.85 

24  16  10.2 

10  25  12.63 

0.133 

10  43  36.5 

0.88 

25- 

10  25  11.57 

0.137 

10  43  43.5 

0.90 

25  16    6.2  10  25    9.33 

0.142 

10  43  58.3 

0.93: 

26 

10  25    8.19 

0.145 

10  44    5.7 

0.95 

26  16    2.2  10  25    5.83 

0.150 

10  44  21.1 

0.97 

27 

10  25    4.62 

0.153 

10  44  29.0 

0.99 

27  15  58.2 

10  25    2.13 

0.159 

10  44  45.0 

1.02 

28 

10  25    0.84 

0.162 

10  44  53.3 

1.04 

28  15  54.2 

10  24  58.23 

0.167 

10  45  10.1 

1.07 

29 

10  24  56.87 

0.170 

10  45  18.8 

1.09 

29  15  50.2 

10  24  54.14 

0.175 

10  45  36.2 

1.11 

30 

10  24  52.70 

0.178 

10  45  45.4 

1.13 

30  15  46.2 

10  24  49.85 

0.183 

10  46    3.4 

1.16 

31 

10  24  48.33 

0.186 

10  46  13.1 

1.17 

31    15  42.2!  10  24  45.38 

0.190 

10  46  31.7 

1.20 

32   10  24  43.78 

-0.193 

+10  46  41.8 

+  1.22 

32  15  38.2  10  24  40.72 

-0.198 

+10  47     1.1 

+  1.25 
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NEPTUNE,  1878. 


Date. 
1878. 

FOB  WASHINGTON  MEAN  NOON. 

■ 

FOB  MEBIDIAN  TBANSIT. 

Apparent 

Bight 
Asceusion. 

DifCfor 
Ibpar. 

Apparent 
Declination. 

Difffor 
1  hour. 

Mean  Time 
of  Transit. 

Apparent 

Blgbt 
Ascension. 

Difilfor 
1  h.of 
Long. 

Apparent 
Declination. 

Difilfor 

I  boor  of 

Long. 

b     ID       B 

8 

O         /         /' 

// 

d 

h     m 

h    m     B 

8 

O        /        r« 

ft 

Jan.  0 

2  12  36.112 

-0.081 

+11  26    9.9 

-  027 

0 

7  30.4 

2  12  35.52 

-0.079 

+11  26    7.9 

-  0.26 

1 

2  12  34.24 

0.076 

11  26    3.8 

0.24 

1 

7  26.5 

2  12  33.68 

0.074 

11  26    2.0 

0J23: 

2 

2  12  32.49 

0.070 

1 1  25  58.4 

0.21 

2 

7  22.6 

2  12  31.98 

0.068 

11  25  56.8 

OiSfl! 

3 

2  12  30.87 

0.065 

1 1  25  53.7 

0.18 

3 

7^8.6 

2  12  30.41 

0.063 

11  25  52.4 

0.17 

4 

2  12  29.38 

0.059 

11  25  49.7 

0.15 

4 

7  14.6 

2  12  28.96 

0.058 

1 1  25  48.7 

0.14 

5 

2  12  28.02 

0.054 

11  25  46.4 

0.12 

5 

7  10.7 

2  12  27.64 

0.053 

11  25  45.6 

0.12 

6 

2  12  26.78 

0.049 

11  25  43.8 

0.09 

6 

7    6.7 

2  12  26.44 

0  047 

11  25  43.2 

0.09 

7 

2  12  25.68 

0.043 

11  25  41.9 

0.07 

7 

7    2.8 

2  12  25.38 

0.041 

11  25  41.4 

0.06! 

8 

2  12  24.72 

0.038 

1 1  25  40.6 

0.04 

8 

6  58.8 

2  12  24.45 

0.036 

11  25  40.3 

-  0.03 

9 

2  12  23.88 

0.032 

11  25  40.1 

-  0.01 

9 

6  54.9 

2  12  2^^.66 

0.031 

11  25  40.0 

0.00 

10 

2  12  23.18 

0.027 

11  25  40.3 

+  0.02 

10 

6  50.9 

2  12  23.00 

0.025 

11  25  40.5 

+  0.03 

11 

2  12  22.61 

0.021 

11  25  41.2 

0.05 

11 

6  "47.0 

2  12  22.47 

0.019 

11  25  41.6 

0.06. 

12 

2  12  2218 

0.015 

1 1  25  42.8 

0.08 

12 

6  43.0 

2  12  22.07 

0.014 

11  25  43.4 

0.09 

13 

2  12  21 .87 

0.010 

11  25  45.1 

0.11 

13 

6  39.1 

2  12  21.81 

0.008 

11  25  45.8 

0.12 

14 

2  12  21.70 

-0.005 

11  25  48.1 

0.14 

14 

6  35.2 

2  12  21.68 

-0.003 

11  25  49.0 

0.15 

15 

2  12  21.67 

•^0.001 

11  25  51.8 

0.17 

15 

6.31.2 

2  12  21.68 

+0.003 

11  25  52.9 

0.181 

16 

2  12  21.77 

0.007 

11  25  56.2 

0.20 

16 

6  27.3 

3  12  21.82 

0.009 

11  25  57.5 

OJgl 

17 

2  12  22.00 

0.013 

11  26     1.3 

0.23 

17 

6  23.4 

2  12  22.09 

0.014 

11  26    2.8 

0.24 

18 

2  12  22.37 

0.018 

11  26    7.2 

0.26 

18 

6  19.4 

2  12  22.49 

0.019 

11  26    8.8 

0J27 

19 

2  12  22.87 

0.024 

11  26  13.7 

0.29 

19 

6  15.5 

2  12  23.02 

0.025 

11  26  15.5 

0.30 

30 

2  12  23.50 

0.030 

11  26  20.9 

0.31 

20 

6  11.6 

2  12  23.69 

0.031 

11  26  22.9 

0.33 

21 

2  12  24.27 

0.035 

11  26  28.8 

0.34 

21 

6    7.7 

2  12  24.49 

0.036 

11  26  31.0 

0.35 

22 

2  12  25.17 

0.040 

11  26  37.4 

0.37 

22 

6    3.8 

2  12  25.42 

0.041 

1 1  26  39.7 

036 

23 

2  12  26.20 

0.046 

11  26  46.7 

0.40 

23 

5  59.8 

2  12  26.48 

0.046 

11  26  49.1 

0.41 

24 

2  12  27.37 

0.052 

11  26  56.7 

0.43 

24 

5  56.9 

2  12  27.67 

0.052 

1 1  26  59.3 

0.44 

25 

2  12  28.67 

0.057 

11  27    7.4 

0.46 

25 

5  52.0 

2  12  29.00 

0.058 

11  27  10.1 

0.47 

26 

2  12  30.10 

0.062 

11  27  18.7 

0.49 

26 

5  48.1 

2  12  30.46 

0.064 

11  27  21.6 

0.49 

27 

2  12  31.67 

0.068 

11  27  30.7 

0.52 

27 

5  44.2 

2  12  32.06 

0.069 

1 1  27  33.7 

0.52 

28 

2  12  33.38 

0.074 

11  27  43.4 

0.55 

28 

5  40.3 

2  12  33.80 

0.075 

1 1  27  46.6 

0.55 

29 

2  12  35.22 

0.080 

1 1  27  56.9 

0.58 

29 

5  36.4 

2  12  35.67 

0.081 

11  28    0J2 

0.58 

30 

2  12  37.18 

0.085 

11  28  IM 

0.61 

30 

5  32.5 

2  12  37.66 

0.086 

11  28  14.5 

0.61 

31 

2  12  39.28 

0.091 

11  28  25.9 

0.63 

31 

5  28.6 

2  12  39.78 

0.091 

11  28  29.4 

Oj63 

Feb.  1 

2  12  41.52 

0.096 

11  28  41.4 

0.66 

1 

5  24.7 

2  12  42.04 

0.097 

1 1  28  45.0 

0.66 

2 

2  12  43.89 

0.101 

11  28  57.5 

0.69 

2 

5  20.8 

2  12  44.43 

0.102 

-11  29     1.2 

0.6!) 

3 

2  12  46.38 

0.107 

11  29  14.3 

0.72 

3 

5  16.9 

2  12  46.95 

0.108 

11  29  18.1 

e.72 

4 

2  12  49.01 

0.112 

11  29  31.8 

0.74 

4 

5  13.0 

2  12  49.60 

0.113 

11  29  35.7 

0.75 

5 

2  12  51.77 

0.118 

1 1  29  49.9 

0.77 

5 

5    9.2 

2  12  52.38 

0.118 

11  29  53.9 

0.77 

6 

2  12  54.66 

0.123 

11  30    8.6 

0.79 

6 

5    5.3 

2  12  55.29 

0.124 

11  30  12.7 

0.80 

7 

2  12  57.68 

0.128 

1 1  30  28.0 

0.82 

7 

5     1.4 

2  12  58.33 

0.130 

1 1  30  32.2 

0J« 

8 

2  13    0.82 

0.133 

11  30  48.1 

0.85 

8 

4  57.5 

2  13     1.49 

0.135 

1 1  30  52.3 

0.85 

9 

2  13    4.08 

0.139 

11  31     8.8 

0,88 

9 

4  53.7 

2  13    4.77 

0.139 

11  31   13.1 

0.88 

10 

2  13    7.47 

0.144 

11  31  30.1 

0.90 

10 

4  49.8 

2  13    8.18 

0.144 

11  31  34.5 

0.91 

1 

11 

2  13  io:o9 

0.149 

11  31  52.0 

0.93 

11 

4  45.9 

2  13  11.71 

0.149 

11  31  56.5 

0.93 

12 

2  13  14.63 

0.154 

11  32  14.5 

0.95 

12 

4  42.0 

2  13  15  36 

0.155 

11  32  19.0 

OJ^ 

13 

2  13  18.39 

0.159 

1 1  32  37.6 

0.98 

13 

4  38.2 

2  13  19.13 

0.160 

11  32  42.1 

OiW 

14 

2  13  22.28 

0.165 

11  33    1.4 

1.00 

14 

4  34.3 

2  13  23.03 

0.165 

11  33    5.9 

1.00 

15 

2  13  26.29 

0.169 

11  33  25.7 

1.03 

15 

4  30.4 

2  13  27.05 

0.170 

1 1  33  30.3 

1.03 

16 

2  13  30.41 

0.174 

1 1  33  50.6 

1.05 

16 

4  26.6 

2  13  31.18 

0.175 

11  33  55.2 

1.05 

17 

2  13  34.65 

0.179 

11  34  16.1 

1.07 

17 

4  22.7 

2  13  35.43 

0.180 

1 1  34  20.7 

1.08 

18 

2  13  39.00 

0.184 

11  34  42.1 

1.09 

18 

4  18.8 

2  13  39.79 

0.184 

It  34  46.8 

1.10 

19 

2  13  43.47 

0.189 

11  35    8.7 

1.12 

19 

4  15.0 

2  13  44.27 

0.189 

11  35  13.5 

1.12  1 

20 

2  13  48.06 

0.194 

11  35  35.9 

1.14 

20 

4  11.1 

2  13  48.87 

0.194 

11  35  40.7 

1.14 

21 

2  13  52.76 

0.199 

11  36    3.6 

1.16 

21 

4     7.3 

2  13  53.58 

0.198 

11  36    8.4 

1.16 

22 

2  13  57.57 

0.203 

11  36  31.8 

1.19 

22 

3    3.4 

2  13  58.39 

0.203 

11  36  366 

1.19 

23 

2  14    249 

0.208 

11  37    0.6 

1.21 

23 

3  59.6 

2  14    3.32 

Oi208 

11  37    5.4 

1.21 

24 

2  14    7.53 

0.212 

11  37  30.0 

1.24 

24 

3  55.7 

2  14    8.36 

0.213 

11  37  34.8 

13M 

25 

2  14  12.68 

0.217 

11  37  59.9 

1.26 

25 

3  51.9 

2  14  13.52 

0.217 

11  38    4.8 

136 

26 

2  14  17.94 

0.221 

11  38  30.3 

1.28 

26 

3  48.0 

2  14  18.78 

0.221 

11  38  35.2 

1J88 

27 

2  14  23.30 

0.225 

11  39     1.2 

1.30 

27 

3  44.2 

2  14  24.14 

0.226 

11  39    6.1 

1.30 

28 

2  14  28.77 

0.230 

11  39  32.6 

1.32 

28 

3  40.3 

2  14  29.61 

0.231 

11  39  37.4 

1.32 

29 

2  14  34.34 

0.234 

11  40    4.4 

1.34 

29 

3  36.5 

2  14  35.19 

0.235 

11  40    9.2 

1.34 

30 

2  14  40.02 

+0.239 

+11  40  36.8 

+  1.36 

30 

3  32.7 

1    2  14  40.87 

+0.239 

+11  40  41.6 

+  1.36 
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Date. 
1878. 

FOB  WASULKaXON  HBAK  NOON. 

J* 

FOR  MERIDIAN  TRAJNSIT. 

Apparent 

Right 
ABoenaioD. 

Biff,  for 
Ihour. 

Apparent 
Declination. 

Diif .  for 
Ihour. 

Mean  Time 
ofTranait. 

Apparent 

Right 
Ascension. 

IMttfor 
Ih.  of 
Lang. 

Apparent 
Declination. 

Diff.for 

Ihonrof ' 

Long. 

h    m     s 

8 

Oil' 

// 

d 

h    m 

h    m     8 

8 

O         /         /« 

u 

Mar.  1 

2  14  34.34 

+0.234 

+11  40    4.4 

+  1.34 

1 

3  36.5 

2  14  35.19 

+0.235'+ll  40    9.2 

+  1.34 

2 

2  14  40.02 

0.239 

11  40  36.8 

1.36 

2 

3  32.7 

2  14  40.87 

0.239 

11  40  41.6 

1.36 

3 

2  14  45.80 

0.243 

11  41     9.6 

1.38 

3 

3  28.8 

2  14  46.65 

0.243 

11  41  14.4 

1.38 

4 

2  14  51.68 

0.247 

11  41  42.9 

1.40 

4 

3  25.0 

2  14  52.53 

0.247 

11  41  47.7 

1.40 

5 

2  14  57.66 

0.251 

11  42  16.7 

1.42 

5 

3  21.2 

2  14  58.51 

0J251 

11  42  21.5 

1.42 

6 

2  15    3.74 

0.255 

1 1  42  50.9 

1.43 

6 

3  17.3 

2  15    4.58 

0.255 

11  42  55.7 

1.43 

7 

2  15    9.91 

0.259 

1 1  43  25.6 

1.45 

7 

3  13.5 

2  15  10.75 

0.259 

11  43  30.3 

1.45 

8 

2  15  16.18 

0.263 

11  44    0.7 

1.47 

8 

3    9.7 

2  15  17.01 

0.263 

11  44    5.3 

1.47 

9 

2  15  22.54 

0.267 

11  44  36.2 

1.49 

9 

3    5.9 

2  15  23.37 

0.267 

11  44  40.8 

1.49 

10 

2  15  28.99 

0.270 

11  45  12.1 

1.51 

10 

3    2.0 

2  15  29.81 

0J270 

11  45  16.7 

1.50 

11 

2  15  35.52 

0.274 

11  45  48.4 

1.52 

11 

2  58.2 

2  15  36.34 

0.274 

11  45  52.9 

1.52 

12 

2  15  42.15 

0.278 

1 1  46  25.0 

1.54 

12 

2  54.4 

2  15  42.96 

0.278 

1 1  46  29.5 

1.54 

13 

2  15  48.86 

0.281 

11  47    2.0 

1.55 

13 

2  50.6 

2  15  49.66 

0.281 

11  47    6.5 

1.55 

14 

2  15  55.65 

0.285 

11  47  39.4 

1.57 

14 

2  46.8 

2  15  56.44 

0.285 

11  47  43.8 

1 .56  1 

15 

2  16    2.53 

0.288 

11  48  17.2 

1.58 

15 

2  42.9 

2  16    3.31 

0.288 

11  48  21.5 

1.58 

16 

2  16    9.49 

0.292 

11  48  55.3 

1.59 

16 

2  39.1 

2  16  10.26 

0.291 

11  48  59.5 

1.59 

17 

2  16  16  53 

0.295 

11  49  33.7 

1.61 

17 

2  35.3 

2  16  17.29 

0.294 

11  49  37.9 

1.61 

18 

2  16  23.64 

0.298 

11  50  12.5 

1.63 

18 

2  31.5 

2  16  24.39 

0.297 

11  50  16.6 

1.62: 

19 

2  16  30.83 

0.301 

11  50  51.7 

1.64 

19 

2  27.7 

2  16  31.57 

0.301 

11  50  55.7 

1.64 

30 

2  16  38.09 

0.305 

11  51  31.2 

1.65 

20 

2  23.9 

2  16  38.82 

0.304 

11  51  35.1 

1.65 

21 

2  16  45.43 

0.307 

11  52  10.9 

1.66 

21 

2  20.1 

2  16  46.15 

0.307 

11  52  14.8 

1.66 

22 

2  16  5284 

0.310 

11  52  50.9 

1.68 

22 

2  16.3 

2  16  53.54 

0.309 

1 1  52  54.8 

1.67 

23 

2  17    0.32 

0.313 

11  53  31.3 

1.69 

23 

2  12.4 

2  17    1.00 

0.312 

11  53  35.0 

1.68 

24 

2  17    7.86 

0.315 

11  54  11.9 

1.70 

24 

2    8.6 

2  17    8.53 

0.315 

11  54  15.5 

1.6f) 

25 

2  17  15.47 

0.318 

11  54  52.8 

1.71 

25 

2    4.8 

2  17  16.13 

0.318 

11  54  56.3 

1.71 

26 

2  17  23.15 

0.321 

11  55  33.9 

1.72 

26 

2    1.0 

2  17  23.80 

0.321 

11  55  37.4 

1.72 

27 

2  17  30.89 

0.324 

11  56  15.3 

1.73 

27 

1  57.2 

2  17  31.53 

0.323 

11  56  18.7 

1.73 

28 

2  17  38.69 

0.326 

11  56  56.9 

1.74 

28 

1  53.4 

2  17  39.31 

0.325 

11  57    0.2 

1.73 

29 

2  17  46.55 

0.329 

11  57,38.7 

1.75 

29 

1  49.6 

2  17  47.15 

0.328 

11  57  41.9 

1.74 

30 

2  17  54.47 

0.331 

11  58  20.7 

1.76 

30 

1  45.8 

2  17  55.05 

0.331 

11  58  23.8 

1.75 

31 

2  18    2.44 

0.333 

11  59    3.0 

1.77 

31 

1  42.0 

2  18    3.00 

0.333 

11  59    6.0 

1.76 

Apr.  1 

2  18  10.46 

0.336 

11  59  45.5 

1.78 

1 

1  38ii 

2  18  11.01 

0.335 

11  59  48.4 

1.77 

2 

2  18  18.54 

0.338 

12    0  28.1 

1.78 

2 

1  34.4 

2  18  19.07 

0.337 

12    0  30.9 

1.78 

3 

2  18  26.67 

0.340 

12    1  10.9 

1.79 

3 

1  30.6 

2  18  27.18 

0.339 

12    1  13.6 

1.78 

4 

2  18  34.85 

0.342 

12    1  53.9 

1.80 

4 

1  26.8 

2  18  35.34 

0.:i41 

12    1  56.5 

1.79 

5 

2  18  43.07 

0.343 

12    2  37.0 

1.80 

5 

1  23.0 

2  18  43.54 

0.343 

12    2  39.5 

1.80 

6 

2  18  51.33 

0.345 

12    3  20.3 

1.81 

6 

1  I9i2 

2  18  51.79 

0.345 

12    3  22.7 

1.81 

7 

2  18  59.64 

0.347 

12    4    3.7 

1.81 

7 

1  15.4 

2  19    0.08 

0.346 

12    4    6.0 

1.81 

8 

2  19    7.99 

0.349 

12    4  47.2 

1.82 

8 

1  11.6 

2  19    8.41 

0.348 

12    4  49.4 

1.82 

9 

2  19  16.37 

0.350 

12    5  30.9 

1.82 

9 

1     7.8 

2  19  1677 

0.349 

12    5  33.0 

1.82 

10 

2  19  24.79 

0.352 

12    6  14.7 

1.83 

10 

1     4.1 

2  19  25.17 

0.351 

12    6  16.7 

1.82 

11 

2  19  33.25 

0.353 

12    6  58.6 

1.83 

11 

1     0.3 

2  19  33.60 

0.352 

12    7    0.4 

1.82 

12 

2  19  41.74 

0.354 

12    7  42.5 

1.83 

12 

0  56.5 

2  19  42.07 

0.354 

12    7  44.2 

1.83 

13 

2  19  50ii6 

0.;i55 

12    8  26.5 

1.84 

13 

0  52.7 

2  19  50.57 

0.355 

12    8  28.1 

1.83 

14 

2  19  58.80 

0.356 

12    9  10.6 

1.84 

14 

0  48.9 

2  19  59.09 

0.356 

12    9  12.1 

1.83 

15 

2  20    7.37 

0.358 

12    9  54.7 

1.84 

15 

0  45.1 

2  20    7.64 

0.357 

12    9  56.1 

1.83 

16 

2  20  15.97 

0.359 

12  10  38.8 

1.84 

16 

0  41.3 

2  20  16.22 

0.358 

12  10  40.1 

1.84 

17 

2  20  24.59 

0.360 

12  11  23.0 

1.84 

17 

0  37.5 

2  20  24.82 

0,359 

12  11  24.2 

1.84 

18 

2  20  33.23 

0.360 

12  12    7.2 

1.84 

18 

0  33.7 

2  20  33.43 

0.360 

12  12    8.3 

1.84- 

19 

2  20  41.89 

0.361 

12  12  51.5 

1.85 

19 

0  30.0 

2  20  42.07 

0.360 

12  12  52.4 

1.84 

20 

2  20  50.57 

0.362 

12  13  35.8 

1.85 

20 

0  26.2 

2  20  50.73 

0.361 

12  13  36.6 

1.84 

21 

2  20  59.27 

0.363 

12  14  20.1 

1.85 

21 

0  22.4 

2  20  59.40 

0.362 

12  14  20.8 

1.84 

22 

2  21    7.98 

0.363 

12  15    4.3 

1.84 

22 

0  18.6 

2  21     8.09 

0  362 

12  15    4.9 

1.84 

23 

2  21  16.70 

0.364 

12  15  48.5 

1.84 

23 

0  14.8 

2  21  16.79 

0.363 

12  15  49.0 

1.84 

24 

2  21  25.43 

0.364 

12  16  32.7 

1.84 

24 

0  11.0 

2  21  25.50 

0.363 

12  16  33.0 

1.83 

25 

2  21  34.17 

0.364 

12  17  168 

1.84 

25 

0    7,2 

2  21  34.22 

0.363 

12  17  17,0 

1.83 

26 

2  21  42.92 

0.364 

12  18    0.9 

1.84 

26 

0    3.4 

2  21  42.94 

0.364 

12  18    1.0 

1.83 

26  23  59.7 

2  21  51.67 

0.364 

12  18  44.9 

1.83 

27 

2  21  51.67 

0.365 

12  18  44.9 

1.83 

27  23  55.9 

2  22    0.40 

0.364 

12  19  28.8 

1.83  1 

28 

2  22    0.43 

0.365 

>2  19  28.9 

1.83 

28  23  52.1 

2  22    9.13 

0.364 

12  20  12.6 

1.82 

29 

2  22    9.18 

0.365 

12  20  12.8 

1.83 

29  23  48.3 

2  22  17.86 

0.364 

12  20  56.3 

1.82; 

30 

2  22  17.93 

^^.364 

+12  20  56.6 

+  1.82 

30  23  44.5 

2  22  26.58 

+0.363 

+12  21  39.8 

+  1.82 
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Date. 
1878. 

FOR  WASHINGTON  MEAN  NOON. 

1 
FOR  MERIDIAN  TRANSIT. 

Auparent 

Right 
Asconsion. 

Dllf.for 
1  hoar. 

Apparent 
Declination . 

Diff.for 
Ihour. 

Moan  Time 
of  Transit. 

Apparent 

Right 
Ascension. 

Diff.for 
1  h.of 
Long. 

Apparent 
Declination. 

Diff.for 

Ihoorof 

Long. 

h    m      8 

8 

O         /        /' 

II 

d     h    m 

h    m      8 

8 

O          /          W 

»» 

May  1 

2  22  26.68 

40.364 

+12  21  40.3 

+  1.82 

1  23  40.7 

2  22  35.30 

+0.363 

+12  22  23.3 

+  1.81 

2 

2  22  35.42 

0.364 

12  22  23.9 

1.82 

2  23  36.9 

2  2-i  44.02 

0.%3 

12  23    6.7 

1.81 

3 

2  22  44.16 

0.364 

12  23    7.4 

1.81 

3  23  33.2 

2  22  52.73 

0.363 

12  23  49.9 

1.80 

4 

2  22  52.89 

0.364 

12  23  50.7 

1.81 

4  23  29.4 

2  23     1 .43 

0.362 

12  24  33.0 

1.79 

5 

2  23    1.61 

0.363 

12  24  33.9 

1.80 

5  23  25.6 

2  23  10.11 

0.362 

12  25  15.9 

1.78 

6 

2  23  10.32 

0.363 

12  25  16.9 

1.79 

6  23  21.8 

2  23  18.78 

0.361 

12  25  58.7 

1.7H 

7 

2  23  19.01 

0.362 

12  25  59.8 

1.78 

7  23  18.0 

2  23  27.43 

0.360 

12  26  41.3 

1.77 

8 

2  23  27.68 

0.361 

12  26  42.5 

1.78 

8  23  14.2 

2  23  36.06 

0.359 

12  27  23,7 

1.76 

9 

2  23  36.34 

0.360 

12  27  25.0 

1.77 

9  23  10.4 

2  23  44.67 

0.358 

12  28    5.9 

1.76 

10 

2  23  44.97 

0  359 

12  28    7.4 

1.76 

10  23    6.6 

2  23  53.26 

0.357 

12  28  48.0 

1.75  1 

11 

2  23  53.58 

0.358 

12  28  49.6 

1.75 

11  23    2.9 

2  24     1.82 

0.356 

12  29  29.9 

1.74 

12 

2  24    2.16 

0.357 

12  29  31.6 

1.74 

12  22  59.1 

2  24  10.36 

0.355 

12  30  11.5 

1.73 

13 

2  24  10.72 

0.356 

12  30  13.3 

1.73 

13  22  55.3 

2  24  18.87 

0.354 

12  30  52.9 

1.72 

14 

2  24  19i25 

0.355 

12  30  54.8 

1.72 

14  22  51.5 

2  24  27.35 

0.352 

12  31  34.1 

1.71 

15 

2  24  27.76 

0.354 

12  31  36.1 

1.71 

15  22  47.7 

2  24  35.80 

0.351 

12  32  15.1 

1.70 

16 

2  24  36.23 

0.352 

12  32  17.2 

1.70 

16  22  43.9 

2  24  44.22 

0.350 

12  32  55.8 

1.69 

17 

2  24  44.67 

0.351 

12  32  58.0 

1.69 

17  22  40.1 

2  24  52.60 

0.349 

12  33  36.3 

1.68 

18 

2  24  53.07 

0.349 

12  33  38.6 

168 

18  22  36.3 

2  25    0.95 

0.347 

12  34  16.6 

1A7 

19 

2  25     1 .44 

0.348 

12  34  18.9 

1.68 

19  22  32.5 

2  25    9.26 

0.345 

12  34  56.6 

1.66 

20 

2  25    9.77 

0.346 

12  34  59.0 

1.66 

20  22  28.7 

2  25  17.53 

0.344 

12  35  36.3 

1.65 

21 

2  25  18.06 

0.344 

12  35  38.8 

1.65 

21  22  24.9 

2  25  25.96 

0.342 

12  36  15.7 

1.64 

22 

2  25  26.31 

0.343 

12  36  18.3 

1.64 

22  22  21.2 

2  25  33.95 

0.340 

12  36  54.8 

1.62 

23 

2  25  34.52 

0.341 

12  36  57.5 

1.6:^ 

23  22  17.4 

2  25  42.09 

0.338 

12  37  33.6 

1.61 

24 

2  25  42.68 

0.339 

12  37  36.4 

1.62 

24  22  13.6 

2  25  50.19 

0.336 

12  38  12.2 

1.60 

25 

2  25  50.79 

0.337 

12  38  15.0 

1.60 

25  22    9.8 

2  25  58.24 

0.334 

12  3d  50.4 

1.59 

26 

2  25  58.85 

0.335 

12  38  53.3 

1.59 

26  22    6.0 

2  26    6.24 

0.332 

12  39  28.3 

1.57 

27 

2  26    6.87 

0.333 

12  39  31.3 

1.58 

27  22    2.2 

2  26  14.19 

0.330 

12  40    5.9 

1.56 

28 

2  26  14.84 

0.33) 

12  40    8.9 

1.56 

28  21  58.4 

2  26  22.08 

0.328 

12  40  43.1 

1.54 

29 

2  26  22.75 

0.328 

12  40  46.2 

1.55 

29  21  54.6 

2  26  29.92 

0.325 

12  41   19.9 

1.53 

30 

2  26  30.60 

0.326 

12  41  23.1 

1.53 

30  21  50.8 

2  26  37.70 

0.323 

12  41  56.4 

1.52 

31 

2  26  38.39 

0.324 

12  41  59.6 

1.51 

31  21  47.0 

2  26  45.42 

0.320 

12  42  32.5 

1.50 

June  1 

2  26  46.13 

0.321 

12  42  35.8 

1.50 

1  21  43.2 

2  26  53.08 

0.318 

12  43    8.3 

1.48 

2 

2  26  53.81 

0.318 

12  43  11.7 

1.49 

2  21  39.4 

2  27    0.68 

0.316 

12  43  43.7 

1.47 

3 

2  27     1.42 

0.316 

12  43  47.2 

1.47 

3  21  35.5 

2  27    8.21 

0.313 

12  44  18.8 

1.43 

4 

2  27    8.97 

0.313 

12  44  22.3 

1.45 

4  21  31.7 

2  27  15.68 

0.310 

12  44  53.5 

1.43 

5 

2  27  16.45 

0.310 

12  44  57.0 

1.44 

5  21  27.9 

2  27  23.08 

0.307 

12  45  27.7 

1.42 

6 

2  27  23.86 

0.308 

12  45  31.3 

1.42 

6  21  24.1 

2  27  30  42 

0.304 

12  46    1.5 

1.40 

7 

2  27  31.21 

0.305 

12  46    5.1 

1.40 

7  21  20.3 

2  27  37.68 

0.301 

12  46  34.9 

1.38 

8 

2  27  38.48 

0.302 

12  46  38.6 

1.39 

8  21  16.5 

2  27  44.87 

0.298 

12  47    7.9 

1.37 

9 

2  27  45.68 

0.298 

12  47  11.7 

1.37 

9  21   12.7 

2  27  51.98 

0.295 

12  47  40.5 

1.35 

10 

2  27  52.80 

0.295 

12  47  44.3 

1.35 

10  21     8.9 

2  27  59.02 

0.292 

12  48  12.7 

1.33 

11 

2  27  59.85 

0.292 

12  48  16.5 

1.33 

11  21     5.1 

2  28    5.98 

0.289 

12  48  44.4 

1.31 

12 

2  28    6.82 

0.289 

12  48  48.3 

1.31 

12  21     1.2 

2  28  12.87 

0.285 

12  49  15.7 

1.29 

13 

2  28  13.72 

0.286 

12  49  19.6 

1.30 

13  20  57.4 

2  28  19.68 

0.282 

12  49  46.6 

1.27 

14 

2  28  20.54 

0.283 

12  49  50.5 

1.28 

14  20  53.6 

2  28  26.41 

0.279 

12  50  17.0 

1.85 

15 

2  28  27.28 

0.279 

12  50  20.9 

1.26 

15  20  49.8 

2  28  33.05 

0.275 

12  50  46.9 

1.23 

1 

16 

2  28  33.93 

0.276 

12  50  50.8 

1.24 

16  20  46.0 

2  28  39.61 

0.272 

12  51  16.3 

1.82 

17 

2  28  40.50 

0.272 

12  51  20.3 

1.22 

17  20  42.1 

2  28  46.09 

0.268 

12  51  45.3 

liK) 

18 

2  28  46.98 

0.268 

12  51  49.3 

1.20 

18  20  38.3 

2  28  52-48 

0.265 

12  52  13.9 

l.lt 

19 

2  28  53.38 

0.265 

12  52  17.9 

1.18 

19  20  34.5 

2  28  58.79 

0.261 

12  52  42.0 

1.16 

20 

2  28  59.69 

0.261 

12  52  46.0 

1.16 

20  20  30.6 

2  29    5.01 

0.257 

12  53    9.5 

1.14 

21 

2  29    5.91 

0.257 

12  53  13.5 

1.14 

21  20  26.8 

2  29  11.13 

0.253 

12  53  36.5 

1.12 

22 

2  29  12  03 

0.253 

12  53  40.5 

1.11 

22  20  23.0 

2  29  17.16 

0.249 

12  54    3.1 

1.10 

23 

2  29  18.07 

0.250 

12  54     7  0 

1.09 

23  20  19.1 

2  29  23.11 

0.1246 

12  54  29.2 

1.08 

24 

2  29  24.02 

0.246 

12  54  33.1 

1.07 

24  20  15.3 

2  29  28.96 

0.242 

12  54  54.7 

1.05 

25 

2  29  29.87 

0.242 

12  54  58.6 

1.05 

25  20  11.5 

2  29  34.71 

0.238 

12  55  19.7 

1.03 

26 

2  29  35.62 

0.238 

12  55  23.6 

1.03 

26  20    7.6 

2  29  40.37 

0.234 

12  55  44.2 

1.01 

27 

2  29  41.28 

0.234 

12  55  48.1 

1.01 

27  20    3.8 

2  29  45.93 

0.230 

12  56    8.2 

0.9JJ 

28 

2  29  46.84 

0.230 

12  56  12.1 

0.99 

28  19  59.9 

2  29  51.39 

0.225 

12  56  31.7 

0.07 

29 

2  29  52.29 

0.225 

12  56  35.6 

0.97 

29  19  56.1 

2  29  56.74 

0.221 

12  56  54.7 

0.95 

30 

2  29  57.64 

0.221 

12  56  58.5 

0.94 

30  19  52.3 

2  30    1.99 

0.217 

12  57  17.1 

0.98 

31 

2  30    2.89 

+0.217 

+12  57  20.9 

+  0.92 

31  19  48.4 

2  30    7.14 

+0.213 

+12  57  38.9 

+  0.90 
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Date. 
1878. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  HBRIDIAN  TRANSIT. 

Appftreni 

Right 
Ascension. 

Difltfor 
Ihoor. 

Apparent 
Decimation. 

Diff.for 
Ihoor. 

Mean  Time 
of  Transit. 

Apparent 

Biglit 
Ascension. 

Diff.for 
1  b.  of 
Long. 

Apparent 
Declination. 

Diff.for 

1  boar of 

Long. 

h    n>      s 

8 

o 

t     It 

II 

d     h    m 

b    m     s 

s 

o 

/     II 

n 

July  ] 

2  30    2.89 

+0.217 

+12  57  20.9 

+  0.92 

I  19  48.4 

2  30    7.14 

+0.213 

+12  57  38.9 

+  0.90 

^  2 

2  30    8.04 

0.213 

12  57  42.7 

0.90 

2  19  44.6 

2  30  12.19 

0.208 

12  58    0.2 

0.88 

3 

2  30  13.08 

0.208 

12  58    3.9 

0.87 

3  19  40.7 

2  30  17.14 

0.204 

12  58  20.9 

0.85 

4 

2  30  18.02 

0.204 

12  58  24.6 

0.85 

4  19  36.9 

2  30  21.97 

0.199 

12  58  41.0 

0.83 

5 

2  30  22.85 

0.199 

12  58  44.7 

0.83 

5  19  33.0 

2  30  26.69 

0.194 

12  59    0.6 

0.81 

6 

2  30  27.56 

0.194 

12  59    4.2 

0.80 

6  19  29.2 

2  30  31.30 

0.190 

12  59  19.6 

0.78 

7 

2  30  32.16 

0.190 

12  59  23.2 

0.78 

7  19  25.3 

2  30  35.81 

0.186 

12  59  38.1 

0.76 

8 

2  30  36.66 

0.185 

12  59  41.6 

0.76 

8  19  21.4 

2  30  40.21 

0.181 

12  59  56.1 

0.74 

9 

2  30  41.05 

0.181 

12  59  59.5 

0.73 

9  19  17.6 

2  30  44.49 

0.176 

13 

0  13.5 

0.71 

10 

2  30  45.3S 

0.176 

13 

0  16.8 

0.71 

10  19  13.7 

2  30  48.66 

0.171 

13 

0  30.2 

0.68 

11 

2  30  49.48 

0.171 

13 

0  33.5 

0.68 

11  19    9.9 

2  30  52.71 

0.166 

13 

0  46.3 

0.66 

12 

2  30  53.52 

0.166 

13 

0  49.5 

0.66 

12  19    6.0 

2  30  56.65 

0.162 

13 

1     1.9 

0.64 

13 

'  2  30  57.45 

0.162 

13 

1     5.0 

0.63 

13  19    2.1 

2  31     0.48 

0.157 

13 

1  16.9 

0.61 

14 

2  31     1.27 

0.157 

13 

1  19.9 

0.61 

14  18  58.3 

2  31    4.20 

0.153 

13 

1  31.3 

0.59 

15 

2  31     4.97 

0.152 

13 

1  34.2 

0.59 

15  18  54.4 

2  31     7.80 

0.148 

13 

1  45.1 

0.57 

16 

2  31     8i>5 

0.147 

13 

1  48.0 

0.56 

16  18  50.5 

2  31  11.28 

0.143 

13 

1  58.3 

0.54 

17 

2  31  12.02 

0.142 

13 

2    1.1 

0..S3 

17  18  46.6 

2  31  14.64 

0.138 

13 

2  10.9 

0.51 

18 

2  31  15.36 

0.137 

13 

2  13.6 

0.51 

18  18  42.8 

2  31  17.88 

0.133 

13 

2  23.0 

0.49 

19 

2  31  18.58 

0.132 

13 

2  25.6 

0.49 

19  18  38.9 

2  31  21.00 

0.128 

13 

2  34.4 

0.46 

20 

2  31  21.68 

0.127 

13 

2  36.9 

0.46 

20  18  35.0 

2  31  24.00 

0.123 

13 

2  45.2 

0.44 

21 

2  31  24.67 

0122 

13 

2  47.6 

0.43 

21  18  31.1 

2  31  26.88 

0.118 

13 

2  55.5 

0.42 

22 

2  31  27.53 

0.116 

13 

2  57.8 

0.41 

22  18  27.2 

2  31  29.64 

0.113 

13 

3    5.2 

0.39 

23 

2  31  30.26 

0.112 

13 

3    7.3 

0.38 

23  18  23.3 

2  31  32.28 

0.108 

13 

3  14.2 

0.36 

24 

2  31  32.88 

0.107 

13 

3  16.2 

0.36 

24  18  19.4 

2  31  34.80 

0.102 

13 

3  22.5 

0.34 

25 

2  31  35.37 

0.101 

13 

3  24.5 

0.33 

25  18  15.5 

2  31  37.19 

0.097 

13 

3  30.2 

0.31 

26 

2  31  37.74 

0.096 

13 

3  32.1 

0.31 

26  18  11.6 

2  31  39.45 

0.092 

13 

3  37.4 

0.29 

27 

2  31  39.98 

0.091 

13 

3  39.1 

0.29 

27  18    7.7 

2  31  41.59 

0.087 

13 

3  44.0 

0.27 

28 

2  31  42.09 

0.086 

13 

3  45.5 

0.26 

28  18    3.8 

2  31  43.61 

0.082 

13 

3  50.0 

0.24 

29 

2  31  44.08 

0.081 

13 

3  51.4 

0.23 

29  18    0.0 

2  31  45.50 

0.076 

13 

3  55.4 

0.21 

30 

2  31  45.95 

0.075 

13 

3  56.6 

0.20 

30  17  56.1 

2  31  47.26 

0.070 

13 

4    0.1 

0.18 

31 

2  31  47.68 

0.069 

13 

4    1.2 

0.18 

31  17  52.2 

2  31  48.89 

0.065 

13 

4    4.2 

0.16 

A  Off.  1 

2  31  49.29 

0.064 

13 

4    5.1 

0.15 

1  17  48.2 

2  31  50.39 

0.060 

13 

4    7.6 

0.13 

2 

2  31  50.76 

0.059 

13 

4    8.4 

0.12 

2  17  44.3 

2  31  51.77 

0.055 

13 

4  10.4 

0.11 

3 

2  31  52.11 

0.054 

13 

4  11.0 

0.09 

3  17  40.4 

2  31  53.02 

0.049 

13 

4  12.6 

0.08 

4 

2  31  53..33 

0.048 

13 

4  13.0 

0.07 

4  17  36.5 

2  31  54.14 

0.044 

13 

4  14.1 

0.05 

5 

2  31  54.42 

0.043 

13 

4  14.4 

0.05 

5  17  32.6 

2  31  55.14 

0.039 

13 

4  15.0 

+  0.03 

6 

2  31  55.39 

0.038 

13 

4  15.2 

+  0.03 

6  17  28.7 

2  31  56.01 

0.034 

13 

4  15.4 

0.00 

7 

2  31  56.22 

0.032 

13 

4  15.4 

0.00 

7  17  24.8 

2  31  56.74 

0.028 

13 

4  15.2 

-  0.03 

.    8 

2  31  56.92 

0.027 

13 

4  15.0 

-  0.03 

8  17  20.8 

2  31  57.35 

0.023 

13 

4  14.3 

0.05 

9 

2  31  57.49 

0.021 

13 

4  13.9 

0.06 

9  17  16.9 

2  31  57.83 

0.017 

13 

4  12.8 

0.08 

10 

2  31  57.94 

0.016 

13 

4  V2J2 

0.08 

10  17  13.0 

2  31  58.18 

0.012 

13 

4  10.7 

0.10 

11 

2  31  58.26 

0.011 

13 

4  10.0 

0.11 

11  17    9.0 

2  31  58.41 

0.007 

13 

4    8.0 

0.13 

12 

2  31  58.45 

+0.006 

13 

4    7.1 

0.13 

12  17    5.1 

2  31  58.51 

+0.002 

13 

4    4.7 

0.15 

13 

2  31  58.52 

0.000 

13 

4     3.6 

0.16 

13  17    1.2 

2  31  58.49 

-0.004 

13 

4    0.8 

0.18 

14 

2  31  58.46 

-0.005 

13 

3  59.5 

0.18 

14  16  57.2 

2  31  58.34 

0.009 

13 

3  56.2 

0.20 

15 

2  31  58.27 

0.011 

13 

3  54.7 

0.21 

15  16  53.3 

2  31  58.06 

0.014 

13 

3  51.0 

0.23 

16 

2  31  57.95 

0.016 

13 

3  49.4 

0.23 

16  16  49.4 

2  31  57.66 

0.019 

13 

3  45.3 

0.25 

17 

2  31  57.51 

0.021 

13 

3  43.5 

0.26 

17  16  45.4 

2  31  57.12 

0.025 

13 

3  38.9 

0.28 

18 

2  31  56.93 

0.027 

13 

3  36.9 

0.29 

18  16  41.5 

2  31  56.45 

0.031 

13 

3  31.9 

0.30 

19 

2  31  56.22 

0.032 

13 

3  29.7 

0.31 

19  16  37.5 

2  31  55.66 

0.036 

13 

3  24.4 

0.33; 

20 

2  31  55.39 

0.037 

13 

3  22.0 

0.33 

20  16  33.6 

2  31  54.75 

0.041 

13 

3  16.3 

0.35 

21 

2  31  54.44 

0.042 

13 

3  13.7 

0.36 

21  16  29.6 

2  31  53.71 

0.046 

13 

3    7.6 

0.38, 

22 

2  31  53.36 

0.047 

13 

3    4.8 

0.39 

22  16  25.7 

2  31  52.55 

0.051 

13 

2  58.3 

0.40 

23 

2  31  52.15 

0.053 

13 

2  55.2 

0.41 

23  16  21.7 

2  31  51.26 

0.057 

13 

2  48.4 

0.43 

24 

2  31  50.82 

0.058 

13 

2  45.1 

0.43 

24  16  17.8 

2  31  49.84 

0.062 

13 

2  37.9 

0.45 

25 

2  31  49.36 

0.064 

13 

2  34.4 

0.45 

25  16  13.8 

2  31  48.30 

0.067 

13 

2  26.9 

0.47 

26 

2  31  47.77 

0.071 

13 

2  23.2 

0.48 

26  16    9.8 

2  31  46.63 

0.072 

13 

2  15.2 

0.50 

27 

2  31  46.06 

0.074 

13 

2  11.3 

0.51 

27  16    5.9 

2  31  44.84 

0.077 

13 

2    2.9 

0.52 

28 

2  31  44.23 

0.079 

13 

1  58.8 

0.53 

28  16    1.9 

2  31  42.93 

0.082 

13 

1  50.1 

0.54 

2J) 

2  31  42.27 

0.084 

13 

1  45.8 

0.55 

29  15  58.0 

2  31  40.90 

0.087 

13 

1  36.8 

0.57 

30 

2  31  40.19 

0.089 

13 

1  32.2 

0.58 

30  15  54.0 

2  31  38.75 

0.092 

13 

1  22.9 

0.59, 

31 

2  31  38.00 

-0.094 

+13 

1  18.1 

-  0.60 

31  15  50  0 

2  31  36.48 

-0.097 

+13 

1     8.4 

-  0.61  1 
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Date. 

isrs. 

POR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Right 
Ascension. 

Dlffifor 
1  honr. 

Apparent 
Declination. 

Diff.for 
Ibour. 

Mean  Time 
ofTrauait. 

ApTMurent 

Right 
Ascension. 

Diff.for 
Ih.of 
Long. 

Apparent 
Declination. 

Diff.for 

1 boor of 

Long. 

b    m     8 

8 

O        t        II 

II 

d 

h    m 

h    m      8 

8 

O         /         #' 

•i 

Sept.  1 

2  31  35.68 

-0.099 

+13    1     3.4 

-  0.63 

1 

15  46.1 

2  31  34.09 

-0.102 

+13    0  53.4 

-0.61 

'     2 

2  31   33.24 

0.105 

13    0  48.1 

0.65 

2 

15  42.1 

2  31  31.58 

0.107 

13    0  37.8 

0j66 

3 

2  31  30.68 

0.109 

13    0  32.3 

0.67 

3 

15  38.1 

2  31  28.95 

0.112 

13    0  21.7 

0.68 

4 

2  31  28.01 

0.114 

13    0  16.0 

0.69 

4 

15  34.1 

2  31  26.21 

0.116 

13    0    5.1 

0.70 

5 

2  31  25.22 

0.118 

12  59  59.2 

0.71 

5 

15  30.2 

2  31  23.36 

0.121 

12  59  48.0 

0.73 

1 

6 

2  31  22.32 

0.123 

12  59  41.8 

0.74 

6 

15  26.2 

2  31  20.39 

0.126 

12  59  30.3 

0.75 

7 

2  31   19.30 

0.128 

12  59  23.8 

0.76 

7 

15  22.2 

2  31  17.31 

0.131 

12  59  12.1 

0.77 

8 

2  31  16.17 

0.133 

12  59    5.4 

0.78 

8 

15  18.2 

2  31  14.12 

0.135 

12  58  53.4 

0.79 

9 

2  31  12.93 

0.137 

12  58  46.5 

0.80 

9 

15  14.2 

2  31  10.82 

0.140 

12  58  34ii 

Oiil 

10 

2  31     9.58 

0.142 

12  58  27.1 

0.82 

10 

15  10.2 

2  31     7.41 

0.144 

12  58  14.5 

OA^ 

n 

2  31     6.12 

0.147 

12  58    7.2 

0.84 

11 

15    6.2 

2  31     3.89 

0.149 

12  57  54.4 

0.85 

12 

2  31     2.55 

0.151 

12  57  46.8 

0.86 

12 

15    2.2 

2  31    0.26 

0'.153 

12  57  33.8 

0.87 

13 

2  30  58.88 

0.155 

12  57  25.9 

0.88 

13 

14  58.2 

2  30  56.53 

0.158 

12  57  12.7 

0.89, 

14 

2  30  55.10 

0.159 

12  57    4.6 

0.90 

14 

14  54.2 

2  30  52.70 

0.162 

12  56  51.2 

0.91 ! 

15 

2  30  51J22 

0.164 

12  56  42.8 

0.92 

15 

14  50.2 

2  30  48.76 

0.166 

12  56  29.2 

0.93 

16 

2  30  47.23 

0.168 

12  56  20.6 

0.94 

16 

14  46.2 

2  30  44.72 

0.170 

12  56    6.7 

0.95  i 

17 

2  30  43.14 

0.172 

12  55  57.9 

0.95 

17 

14  42.2 

2  30  40.58 

0.174 

12  55  43.8 

0.97  i 

18 

2  30  38.95 

0.177 

12  55  34.8 

0.97 

18 

14  38.2 

2  30  36  35 

0.178 

12  55  20.4 

0.99' 

19 

2  30  34.67 

0.181 

12  55  11.2 

0.99 

19 

14  34.2 

2  30  32.02 

0.182 

12  54  56.6 

1.00 

20 

2  30  30.29 

0.184 

12  54  47.2 

1.01 

20 

14  30.2 

2  30  27,60 

0.186 

12  54  32.4 

1.02 

21 

2  30  25.82 

0.188 

12  54  22.7 

1.03 

21 

14  26.2 

2  30  23.08 

0.190 

12  54    7.9 

1.03 

22 

2  30  21.25 

0.192 

12  53  57.9 

1.05 

22 

14  22.2 

2  30  18.47 

0.194 

12  53  42.9 

1.05, 

23 

2  30  16.59 

0.196 

12  53  32.7 

1.06 

23 

14  18.2 

2  30  13.77 

0.198 

12  53  17.5 

1.07; 

24 

2  30  11.84 

0.200 

12  53    7.1 

1.07 

24 

14  14.2 

2  30    8.98 

0.202 

12  52  51.7 

1.09' 

25 

2  30    7.00 

0.204 

12  52  41.1 

1.09 

25 

14  10.2 

2  30    4.10 

0.205 

12  52  25.5 

1.10 

26 

2  30    2.07 

0.207 

12  52  14.6 

1.11 

26 

14    6.2 

2  29  59.13 

0.209 

12  51  58.9 

1.12 1 

27 

2  29  57.06 

0.211 

12  51  47.8 

1.12 

27 

14    2.2 

2  29  54.08 

0.212 

12  51  32.0 

1.13 

28 

2  29  51.96 

0.214 

12  51  20.7 

1.14 

28 

13  58.1 

2  29  48.95 

0.215 

12  51    4.7 

1.15: 

29 

2  29  46.78 

0.217 

12  50  53i2 

1.15 

29 

13  54.1 

2  29  43.74 

0.218 

12  50  37.1 

1.16 

30 

2  29  41.53 

0.220 

12  50  25.4 

1.16 

30 

13  50.1 

2  29  38.46 

0.222 

12  50    9.1 

1.17 

Oct.    1 

2  29  36.20 

0.224 

12  49  57.3 

1.18 

1 

13  46.1 

2  29  33.10 

0.225 

12  49  40.9 

1.18 

2 

2  29  30.79 

0ii27 

12  49  28.8 

1.19 

2 

13  42.1 

2  29  27.67 

0.228 

12  49  124 

1.20 

3 

2  29  25.31 

0.230 

12  49    0.0 

1.20 

3 

13  38.0 

2  29  22.16 

0.231 

12  48  43.5 

1J31 

4 

2  29  19.76 

0.233 

12  48  31.0 

1.21 

4 

13  34.0 

2  29  16.59 

0.234 

12  48  144 

lis 

5 

2  29  14.15 

0.235 

12  48    1.7 

1.22 

5 

13  30.0 

2  29  10.96 

0.236 

12  47  45.1 

lii3 

6 

2  29    8.47 

0.238 

12  47  32.2 

1.24 

6 

13  26.0 

2  29    5.26 

0.239 

12  47  15.5 

liM 

7 

2  29    2.73 

0.241 

12  47    2.4 

1.25 

7 

13  21.9 

2  28  59.50 

0.241 

12  46  45.6 

1.25 

8 

2  28  56.93 

0.243 

12  46  32.3 

1.26 

8 

13  17.9 

2  28  53.69 

0.243 

12  46  15.5 

1.26 

9 

2  28  51 .07 

0.245 

12  46    2.0 

1.27 

9 

13  13.9 

2  28  47.82 

0.246 

12  45  45.2 

1.27. 

10 

2  28  45.15 

0.247 

12  45  31.6 

1,28 

10 

13    9.8 

2  28  41.89 

0.248 

12  45  14.7 

1^: 

11 

2  28  39.18 

0.250 

12  45    0.9 

1.29 

11 

13    5.8 

2  28  35.90 

0.251 

12  44  44.0 

139 

12 

2  28  33.15 

0J25U 

12  44  30.0 

1.30 

12 

13    1.8 

2  28  29.86 

0.253 

12  44  13.1 

\29 

13 

2  28  27.07 

0.254 

12  43  58.9 

1.30 

13 

12  57.7 

2  28  23.78 

0.255 

12  43  42.0 

1.30 

14 

2  28  20.95 

0.256 

12  43  27.6 

1.31 

14 

12  53.7 

2  28  17.65 

0.257 

12  43  10.7 

1.31 

15 

2  28  14.79 

0.258 

12  42  56.2 

1.32 

15 

12  49.7 

2  28  11.47 

0.258 

12  42  39.3 

1.32 

16 

2  28    8.58 

0.260 

12  42  24.6 

1.32 

16 

12  45.6 

2  28    5.26 

0J359 

12  42    7.7 

1.32 

17 

2  28    2.33 

0.261 

12  41  52.8 

1.33 

17 

12  41.6 

2  27  59.01 

0.261 

12  41  35.9 

1.33 

18 

2  27  56.04 

0.263 

12  41  20.9 

1.33 

18 

12  37.6 

2  27  52.72 

0.263 

12  41     4.0 

1.33 

19 

2  27  49.72 

0.264 

12  40  48.9 

1.34 

19 

12  33.5 

2  27  46.40 

0.264 

12  40  32.0 

1.34 

20 

2  27  43.36 

0.266 

12  40  16.8 

1.34 

20 

12  29.5 

2  27  40.04 

0.266 

12  39  59.9 

1.34 

21 

2  27  36.97 

0.267 

12  39  446 

1.34 

21 

12  25.4 

2  27  33.65 

0.267 

12  39  27.8 

1.34 

22 

2  27  30.55 

0.268 

12  39  12.3 

1.35 

22 

12  21.4 

2  27  27M 

0.267 

12  38  55.6 

1.34 

23 

2  27  24.11 

0.269 

12  38  40.0 

1.35 

23 

12  17.4 

2  27  20.81 

0.268 

12  38  23.4 

1.34 

24 

2  27  17.65 

0.270 

12  38    7.6 

1.35 

24 

12  13.3 

2  27  14.35 

0ii70 

12  37  51.1 

1.35 

25 

2  27  11  16 

0.271 

12  37  35.2 

1.35 

25 

12    9.3 

2  27    7.87 

0.271 

12  37  18.7 

1.35 

26 

2  27    4.65 

0.272 

12  37    2.7 

1.35 

26 

12    5.2 

2  27    1.37 

0571 

12  36  46.3 

1.35 

1 

27 

2  26  58.12 

0.272 

12  36  30.2 

1.35 

27 

12    1.2 

2  26  54.85 

0.272 

12  36  13.9 

1.35 

28 

2  26  51.59 

0.273 

12  35  57.7 

1.35 

28 

11  57.1 

2  26  48.33 

0.272 

12  35  41.5 

1.35 

20 

2  26  45.05 

0.273 

12  35  25.2 

1.36 

29 

11  53.1 

2  26  41.80 

0.272 

12  35    9.1 

1.35 

30 

2  26  38.50 

0.273 

12  34  52.8 

1.36 

30 

11  49.1 

2  26  35.27 

0.272 

12  34  36.8 

1.35 

31 

2  26  31.95 

0.273 

12  34  20.4 

1.36 

31 

11  45.0 

2  26  28.74 

0.272 

12  34    4.5 

1.35 

32 

2  26  25.39 

-0.273 

+12  33  48.0 

-  1.35 

32 

11  41.0 

2  26  22.20 

-0.272 

+12  33  32ii 

-  1.34 

NEPTUNE,  1878. 
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SKte. 

isrs. 

EQB  WASHINGTOH  MKAN  KOON. 

FOB  KBBIDIAK  TRANSIT. 

Apparent 

Seht 
Aflcenaion. 

DilTfor 
Ihoar. 

Apparent 
Declination . 

Diff.for 
Ihonr. 

Mean  Time 
ofTranait 

Apparent 

Right 
Aacension. 

Dlffifor 
lb.  of 
Long. 

Apparent 
Deounation. 

Diff.for 

Ihonr of 

Iiong. 

h    m     s 

s 

+1^  33  48.0 

// 

d 

h    m 

h    m     a 

a 

O  '       /          tl 

// 

Nov.  1 

2  26  25.39 

-0.273 

-  1.35 

1 

11  41.0 

2  26  22.20 

-0.272'+12  33  32.21 

-  1.34 

2 

2  26  18.84 

0.273 

12  33  15.7 

1.35 

2  11  37.0 

2  26  15.67 

0.272 

12  33    0.1 

1.34 

3 

2  26  12.29 

0.2r3 

12  32  43.5 

1.34 

3 

11  32.9 

2  26    9.14 

0.272 

12  32  28.1 

1.33 

4 

2  26    5.75 

0.272 

12  32  11.5 

1.34 

4 

11  28.9 

2  26    2.62 

0.271 

12  31  56.2 

1.33 

5 

2  25  b9J2i 

0.272 

12  31  39.5 

1.33 

5  11  24.8 

2  25  56.1 1 

0.271 

12  31  24.4 

1.32 

6 

2  25  52.69 

0.271 

12  31    7.6 

1.33 

6  11  20.8 

2  25  49.61 

0.271 

12  30  52.7 

1.32 

7 

2  25  46.18     0.270 

12  30  35.9 

1.32 

7  11  16.8 

2  25  43.13 

0.270 

12  30  21.1 

1.31 

8 

2  25  39.69     0.270 

12  30    4.3 

1.31 

8  11  12.7 

2  25  36.67 

0.269 

12  29  49.6 

1.31 

9 

2  25  33.23     0.269 

12  29  32.9 

1.31 

9  11     8.7 

2  25  30.23 

0.268 

12  29  18.3 

1.30 

10 

2  25  26.78     0.268 

12  29    1.6 

1.30 

10 

11     4.6 

2  25  23.81 

0.267 

12  28  47 J2 

1.30 

11 

2  25  20.35     0.267 

12  28  30.5 

1.29 

11 

11    06 

2  25  17.41 

0.266 

12  28  16.3 

li29 

12 

2  25  13.95     0.266 

12  27  59.6 

128 

12  10  56.6 

2  25  11.04 

0.265 

12  27  45.6 

1.28 

13 

2  25    7.58     0.265 

12  27  28.9 

1.28 

13  10  52.5 

2  25    4.71 

0.263 

12  27  15.1 

1.27 

14 

3  25    1.25     0.263 

12  26  58.4 

1.27 

14 

10  48.5 

2  24  58.41 

0.262 

12  26  44.8 

1.26 

15 

2  24  54.95 

0.262 

12  26  28.2 

1.25 

15  10  44.4 

2  24  52.14 

0.261 

12  26  14.7 

•1.25 

16 

2  24  48.68     0.261 

12  25  58.2 

1.24 

16  10  40.4 

2  24  45.91 

0.259 

12  25  44.9 

1.24 

17 

2  24  42.45     0.259 

12  25  28.4 

1.23 

17  10  36.4 

2  24  39.72 

0.257 

12  25  15.3 

1.22 

18 

2  24  36.27     0.257 

12  24  58.9 

1.22 

18  10  32.4 

2  24  33.57 

0.255 

12  24  46.1 

1.21 

19 

2  24  30.13     0.255 

12  24  29.8 

1.21 

19  10  28.3 

2  24  27.47 

0.253 

12  24  17.2 

1.20 

20 

2  24  24.04 

0J253 

12  24    0.9 

1.19 

20  10  24.3 

2  24  21 .42 

0.251 

12  23  48.5 

1.19 

21 

2  24  18.00 

0.251 

12  23  32.3 

1.18 

21 

10  20.3 

2  24  15.42 

Oi249 

12  23  20.1 

1.18 

22 

2  24  12.01 

0.248 

12  23    4.0 

1.17 

22  10  16.2 

2  24    947 

0.247 

12  22  52.0 

1.16 

23 

2  24    6.08 

0.246 

12  22  36.1 

1.16 

23  10  12.2 

2  24    3.58 

0.244 

12  22  24.3 

1.15 

24 

2  24    0.21 

0.243 

12  22    8.5 

1.14 

24 

10    8.2 

2  23  57.75 

Oi242 

12  21  56.9 

1.14 

25 

2  23  54.39 

0.241 

12  21  41.3 

1.13 

25  10    4.1 

2  23  51.98 

0.239 

12  21  2».9 

1.12 

26 

2  23  48.63 

0.239 

12  21  14.4. 

1.11 

26  10    0.1 

2  23  46i26 

0.237 

12  21    3.3 

1.10 

27 

2  23  42.94 

0.236 

12  20  47.9 

1.09 

27 

9  56.1 

2  23  40.61 

0.234 

12  20  37.1 

1.09 

28 

2  23  37.32 

0.233 

12  20  21.8 

1.08 

28 

9  52.1 

2  23  35.03 

Oi231 

12  20  11.3 

1.07 

29 

2  23  31.77 

0.230 

12  19  56.1 

1.06 

29 

9  48.0 

2  23  29.52 

0.228 

12  19  45.8 

1.05 

30 

2  23  26.29 

0.227 

12  19  30.8 

1.05 

30 

9  44.0 

2  23  24.09 

0.225 

12  19  20.7 

1.04 

Dec.  1 

2  23  20.88 

0.224 

12  19    5.9 

1.03 

1 

9  40.0 

2  23  18.73 

0.222 

12  18  56.1 

1.02 

2 

2  23  15.55 

0.220 

12  18  41.5 

1.01 

2 

9  36.0 

2  23  13.45 

0J218 

12  18  31.9 

1.00 

3 

2  23  10.31 

0.217 

12  18  17.5 

0.99 

3 

9  32.0 

2  23    8.25 

0.215 

12  18    8.2 

0.98 

4 

2  23    5.14 

0.214 

12  17  64.0 

0.97 

4 

9  27.9 

2  23    3.13 

0MV2 

12  17  44:9 

0.96 

5 

2  23    0.05 

0.210 

12  17  30.9 

0.95 

6 

9  23.9 

2  22  58.09 

Oi208 

12  17  22.1 

0.94 

6 

2  22  55.05 

0.207 

12  17  .8.3 

0.93 

6 

9  19.9 

2  22  53.14 

0.205 

18  16  69M 

0.92 

7 

2  22  50.14 

0.203 

12  16  46.2 

0.91 

7 

9  15.9 

2  22  48.27 

0.201 

12  16  37i) 

0.90 

8 

2  22  45.32 

0.199 

12  16  24.6 

0.89 

8 

9  11.9 

2  22  4349 

0.197 

12  16  16.5 

0.88 

9 

2  22  40.58 

0.195 

12  16    3.5 

0.87 

9 

9    7.9 

2  22  38.81 

0.193 

12  15  55.6 

0.86 

10 

2  22  35.94 

0.191 

12  15  42.9 

0.85 

10 

9    3.9 

2  22  34.22 

0.189 

12  15  35.3 

0.84 

11 

2  22  31.39 

0.188 

12  15  22.8 

0.83 

11 

8  59.9 

2  22  29.72 

0.186 

12  15  15.5 

0.82 

12 

2  22  26.94 

0.184 

12  15    3.2 

0.81 

12 

8  55.9 

2  22  25.31 

0.182 

12  14  56^ 

0.80 

13 

2  22  22.58|    0.180 

12  14  44.2 

0.78 

13 

8  51.9 

2  22  21.00 

0.178 

12  14  374 

0.77 

14 

2  22  18.321     0.175 

12  14  25.8 

0.76 

14 

8  47.9 

2  22  16.79 

0.173 

12  14  19J2 

0.75 

15 

2  22  14.16 

0.171 

12  14    7.9 

0.74 

15 

8  43.9 

2  22  12j68 

0.169 

12  14    1.6 

0.72 

16 

2  22  10.1 1 

0.167 

12  13  50.5 

0.71 

16 

8  39.9 

2  22    8j68 

0.165 

12  13  44.5 

0.70 

17 

2  22    6.16 

0.163 

12  13  33.7 

0.69 

17 

8  35.9 

2  22    4.78 

0.160 

12  13  27.9 

0.68 

18 

2  22    2.31 

0.158 

12  13  17.5 

0.66 

18 

8  31.9 

2  22    0.99 

0.156 

12  13  Hi) 

0.65 

19 

2  21  58.58 

0.153 

12  13    1.8 

0.64 

19 

8  27.9 

2  21  57.30 

0.152 

12  12  56.5 

0.63 

20 

2  21  54.96 

0.149 

12  12  46.8 

0.61 

20 

8  23.9 

2  21  53.72 

0.147 

12  12  41.7 

0.60 

21 

2  21  51.44 

0.144 

12  12  32.4 

0.59 

21 

8  19.9 

2  21  50J25 

0.142 

12  12  27.6 

0.58 

22 

2  21  48.04 

0.139 

12  12  J8.6 

0.67 

22 

8  15.9 

2  21  46.90 

0.137 

12  12  14.1 

0.55 

23 

2  21  44.75 

0.134 

12  12    5.4 

0.54 

23 

8  11.9 

2  21  43j67 

0.132 

12  12    li2 

0.53 

24 

2  21  41  59 

0.130 

12  11  52.8 

OM 

24 

8    8.0 

2  21  40.55 

0.128 

12  11  48.8 

0.50 

25 

2  21  38.54 

0.125 

12  11  40.8 

0.49 

25 

8    4.0 

2  21  37.54 

0.123 

12  11  37.0 

0.48 

26 

2  21  35.60 

0.120 

12  11  29.5 

0.46 

26 

8    0.0 

2  21  34.65 

0.118 

12  11  251) 

0.45 

27 

3  21  32.78 

0.115 

12  11  18.8 

0.43 

27 

7  56.0 

2  21  31.89 

0.112 

12  11  15.5 

0.42 

28 

2  21  30.10 

0.109 

12  11    8.8 

0.40 

28 

7  52.1 

2  21  29.25 

0.107 

12  11    5.7 

0.40 

29 

2  21  27.53 

0.105 

12  10  59.4 

0.38 

29 

7  48.1 

2  21  26.73 

0.103 

12  10  56.5 

0.37 

30 

2  21  25.09 

0.099 

12  10  50.6 

0.35 

30 

7  44.1 

2  21  24.33 

0.097 

12  10  48.0 

0.34 

31 

2  21  22.77 

0.094 

12  10  42.5 

0.32 1 31 
-  0.30  32 

7  40.1 

2  21  22.06 

0.092 

12  10  40.2 

0.32 

32 1  2  21  20.57 

-0.089 

+12  10  35.1 

7  36.2 

2  21  19.92 

-0.086 

+12  10  33.0 

-  0.29 

25 
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PLANETS,  18T8. 


HORIZONTAL  PARALLAXES  AND  8EMIDIAMETER8. 

Mean 
Noon. 

HORIZONTAL  PAllALLAXES. 

SEMIDIAMETKKS. 

SID.  TIME  OF  SEMIDIAMETER 
PASSING  THE  MERIDIAN. 

9 

? 

i 

9 

? 

S 

9 

9 

i 

Jan.     1 

i6'm 

lf.l5 

8.09 

4.12 

lS.57 

Im 

0iJ9 

1.14 

•       i 
0.31 

6 

12.49 

18.42 

7.77 

4.72 

17.79 

4.44 

0.33 

^Jili 

0.30    ; 

11 

13.25 

19.85 

7.46 

5.00 

19.17 

4.27 

0.35 

li29 

059 

16 

12.72 

21.44    ^ 

7.19 

4.80 

20.72 

4.11 

0.34 

1.39 

058 

21 

11.51 

23.21 

6.92 

4.35 

22.42 

3.95 

0.31 

1.50 

057 

26 

10.31 

25.12 

6.68 

3.89 

24.27 

3.81 

0.28 

1.62 

0.26 

31 

9.33 

27.10 

6.45 

3.52 

26.18 

3.68 

055 

1.75 

055    1 

Feb.    5 

8.58 

29.02 

6.24 

3.24 

28.03 

3J>6 

0.23 

1.87 

054 

10 

8.00 

30.67 

6.04 

3.02 

29.62 

3.45 

0.22 

1.98 

0.24 

15 

7.65 

31.81 

5.86 

2.85 

30.74 

3.34 

0.20 

2.05 

054 

20 

7.20 

32.18 

6.68 

2.72 

31.08 

3.24 

0.19 

2.07 

053 

25 

6.93 

31.71 

6.52 

2.61 

30.64 

3.15 

0.18 

2.05 

053 

Mar.    2 

6.73 

30.50 

5.36 

2.54 

29.46 

3.06 

0.17 

1.97 

052 

7 

6.58 

28.77 

5.22 

2.48 

27.80 

2.08 

0.17 

1.86 

051 

12 

6.51 

26.80 

6.08 

2.46 

25.89 

2.90 

0.17 

1.74 

051 

17 

6.61 

24.78 

4.95 

2.46 

23.94 

2.83 

0.16 

1.61 

O50 

22 

6.61 

22.82 

4.83 

2.50 

22.05 

2.76 

0.17 

1.48 

050 

27 

6.86 

21.04 

4.72 

2.59 

20.33 

2.70 

a.i7 

1.37 

0.19 

April  1 

7.32 

19.43 

4.61 

2.77 

18.77 

2.64 

0.19 

157 

0.19 

6 

8.06 

17.99 

4.51 

3.04 

17.37 

2.58 

OJsil 

1.18 

0.18    ' 

11 

9.11 

16.71 

4.42 

3.44 

16.13 

2.53 

0.24 

1.09 

0.18 

16 

10.45 

15.56 

4.33 

3.94 

15.04 

2.48 

0.28 

1.01 

0.18 

21 

12.02 

14.57 

4.25 

4.54 

14.07 

2.43 

0.32 

0.94 

0.18 

26 

13.66 

13.67 

4.17 

5.16 

13.21 

2.38 

0.37 

0.88 

0.17 

May    1 

15.07 

12.87 

4.10 

5.69 

12.45 

2.34 

0.40 

0.83 

0.17 

6 

15.86 

12.17 

4.03 

5.99 

11.76 

2.30 

0.42 

0.78 

0.17 

11 

15.81 

11.54 

3.97   . 

5.97 

11.14 

2.27 

0.41 

0.74 

0.17 

16 

15.04 

10.97 

3.91    ' 

5.68 

10.59 

2.23 

0.39 

0.71 

0.16   . 

21 

13.85 

10.46 

3.86 

5.23 

10.10 

2.20 

0.36 

0.68 

0.16    1 

26 

12.53 

9.99 

3.80 

4.73 

9.65 

2.17 

0.32 

0.65 

0J6    - 

31 

11.25 

9.57 

3.75 

4.25 

9.25 

2.14 

0.29 

0.62 

0.16    , 

June    5 

10.10 

9.19 

3.70 

3.81 

8.88 

2.11 

0.26 

O.60 

0.15    ' 

10 

9.09 

8.84 

3.66 

3.43 

8.54 

2.09 

0.24 

0.58 

0.15 

15 

8.24 

8.52 

3.62 

3.11 

8.e2 

2.07 

0.22 

0.56 

0.15 

20 

7.56 

8.22 

3.59 

2.85 

7.92 

2.05 

0.20 

0.55 

0.15    ! 

25 

7.06 

7.95 

3.55 

2.67 

7.65 

2.03 

0.19 

0.54 

0.14 

30 

6.76 

7.71 

3.52 

2.55 

7.42 

2.01 

0.19 

0.52 

0.14 

Juiy    5 

6.65 

7.49 

3.49 

2m 

7.22 

1.99 

0.18 

0J>1 

0.14 

10 

6.70 

7.28 

3.47 

2.53 

7.03 

1.98 

0.18 

0.50 

0.14    1 

15 

6.89 

7.09 

3.44 

2.60 

6.85 

1.96 

0.19 

0.49 

0.14 

20 

7.17 

6.91 

3.42 

2.71 

6.68 

1.95 

0.19 

0.48 

0.14 

25 

7.53 

6.75 

3.40 

2.84 

6.52 

1.94 

0.20 

0.47 

0.13 

30 

7.98 

6.60 

3.38 

3.01 

6.37 

1.93 

0.21 

0.46 

0.13 

Aug.   4 

8.50 

6.47 

3.37 

3.21 

6.24 

1.92 

0.22 

0.45 

0.13 

9 

9.14 

6.34 

3.36 

3.45 

6.12 

1.92 

0.23 

0.44 

0.13 

14 

9.87 

6.21 

3.35 

3.73 

6.00 

1.91 

0.25 

0.43 

0.13 

19 

10.74 

6.10 

3.34 

4.05 

5.89 

1.91 

0.27 

0.42 

0.13 

24 

11.74 

6.00 

3.33 

4.43 

5.80 

1.90 

0.30 

0.41 

0.13 

29 

12.79 

5.91 

3.33 

4.83 

5.71 

1.90 

0.32 

0.40 

0.13 

Sept.   3 

13.67 

5.83 

3.32 

5.16 

6.63 

1.90 

0.34 

0.39 

0.13 

8 

13.92 

5.75 

3.32 

6.26 

6.55 

1.90 

0.35 

0.38 

0.13 

13 

13.18 

5.67 

3.32 

4.98 

6.48 

1.90 

0.33 

0.37 

0.13 

18 

11.66 

6.60 

3.33 

4.40 

6.41 

1.90 

0.30 

0.37 

0.13 

23 

9.99 

5.64 

3.33 

3.77 

5.35 

1.90 

0.25 

0.36 

0.13 

28 

8.63 

5.49 

3.34 

3.25 

5.30 

1.91 

0.22 

0.36 

0.13 

Oct.    3 

7.65 

5.45 

3.35 

2.89 

5.26 

1.91 

0.19 

0.35 

0.13   1 

8 

7.02 

5.40 

3.36 

2.65 

5J21 

1.92 

0.18 

0.35 

0.13 

13 

6.61 

5.36 

3.38 

2.50 

5.17 

1 .93 

0.17 

0.35 

0.13 

18 

6.36 

5.32 

3.40 

2.40 

5.14 

1.94 

0.16 

0.34 

0.13    i 

23 

6.21 

5.29 

3.42 

2.34 

5.11 

1.95 

0.16 

0.34 

0.13 

28 

6.15 

5.26 

3.44 

2.32 

5.08 

1.96 

0.16 

0.34 

0.13   1 

J 
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HORIZONTAL  PARALLAXES  AND  SEMIDLAMETEBS. 

Mean 

MOOQ. 

HORIZONTAL  PARALLAXES. 

SEMIDIAMETERS. 

SID.  TIME  OF  SEJODIAMBTER 
PASSING  THE  MERIDIAN. 

* 

9 

? 

s 

9 

? 

i 

9 

? 

s 

Nov.    2 

dl5 

S2i 

l46 

^.32 

^'.06 

II 
1.97 

0.16 

0.34 

0.13 

7 

6MI 

5.22 

3.48 

2.35 

5.04 

1.99 

0.17 

0.34 

0.13 

13 

6.34 

5.20 

3.51 

2.39 

5.02 

2.00 

0.17 

0.35 

0.13 

17 

6.54 

5.19 

3.54 

2.47 

5.01 

2.02 

0.18 

0.35 

0.14 

22 

6.82 

5.18 

3.57 

2.58 

5.01 

2.04 

0.19 

0.35 

0.14 

27 

7.23 

5.17 

3.61 

2.73 

5.00 

2.06 

0.20 

0.35 

0.14 

Dec.    2 

7.80 

6.17 

3.64 

2.94 

4.99 

2.08 

0.22 

0.36 

0.14 

7 

8.61 

5.17 

3.68 

3.25 

4.99 

2.10 

0.24 

0.36 

0.15 

12 

9.75 

5.17 

3.72 

3.68 

5.00 

2.12 

Oi27 

0.36   • 

^      0.15 

17 

11.24 

5.18 

3.77 

4.24 

5.00 

2.15 

0.31 

0.36 

0.15 

22 

12.66 

5.19 

3.82' 

4.78 

5.01 

2.18  • 

0.34 

0.37 

0.15 

27 

13.08 

5.20 

3.87 

4.94 

5.02 

2.21 

0.35 

0.37 

0.16 

1            32 

12.22 

5.22 

3.92 

4.61 

5.04 

2i24 

0.33 

0.37 

0.16 

Mean 
Noon. 

Jit 

h 

s 

V 

h 

s 

^ 

h 

S 

It  _ 

// 

6'.50 

II 

// 

// 

8 

8 

a 

Jan.     1 

1.43 

0.88 

15.27 

7.81 

1.90 

1.18 

0.56 

0.13 

11 

1.43 

0.87 

0.50 

15.29 

7.70 

1.91 

1.18 

0.55 

0.13 

21 

1.44 

0.86 

0.51 

15.35 

7.61 

1.92 

1.19 

0.55 

0.13 

31 

1.45 

0.85 

0.51 

15.47 

7.53 

1.93 

1.19 

0.54 

0.13 

Feb.  10 

1.47 

0.84 

0.51 

15.65 

7.47 

1.93 

1.20 

0.53 

0.13 

20 

1.49 

0.84 

0.51 

15.88 

7.42 

1.93 

151 

0.53 

0.13 

.  Mnr.    2 

1.52 

0.84 

0.51 

16.16 

7.39 

1.93 

1.23 

0.53 

0.13 

12 

1.55 

0.84 

0.51 

16.50 

7.38 

1.92 

1.25 

0.53 

0.13 

22 

1.58 

0.84 

0.51 

16.89 

7.39 

1.91 

1.28 

0.53 

0.13 

April   1 

L62 

0.84 

0.50 

17.35 

7.41 

1.90 

1.31 

,    0.53 

0.13 

11 

1.67 

0.84 

0.50 

17.85 

7.45 

1.89 

1.35 

0.53 

0.13 

21 

1.72 

0.85 

0.50 

18.39 

7.51 

1.87 

1.39 

0.54 

0.13 

May    1 

1.78 

0.86 

0.49 

18.90 

7.59 

1.86 

1.43 

0.54 

0.13 

11 

1.84 

0.87 

0.49 

19.62 

7.68 

1.84 

1.47 

0.55 

0.13 

21 

1.90 

0.88 

0.48 

20.26 

7.78 

1.82 

1.52 

0.55 

0.12 

31 

1.96 

0.89 

0.48 

20.89 

7.90 

1.81 

1.56 

0.56 

0.12 

June  10 

2.02 

0.91 

0.47 

21.49 

8.03 

1.79 

1.61 

0.57 

0.12 

20 

2.08 

0.92 

0.47 

20.03 

8.17 

1.77 

1.6S 

0.58 

0.12 

30 

2.12 

0.94 

0.47 

22.47 

8.31 

1.76 

1.69 

0.59 

0.12 

Joly  10 

2.15 

0.96 

0.46 

22.79 

8.46 

1.75 

1.72 

0.60 

0.12 

20 

2.16 

0.97 

0.46 

22.97 

8.60 

1.75 

1.74 

0.61 

0.12 

30 

2.15 

0.99 

0.46 

22^98 

8.74 

1.74 

1.74 

0.62 

0.12 

Aug.    9 

2.14 

1.00 

0.46 

22.82 

8.87 

1.73 

1.73 

0.63 

0.12 

19 

2.12 

1.02 

0.46 

22.51 

8.98 

1.73 

1.71 

0.64 

0.12 

29 

2.08 

1.03 

0.46 

22.08 

9.07 

1.73 

1.68 

0.65 

0.12 

Sept.   8 

2.03 

1.03 

0.46 

21.55 

9.13 

1.74 

1.64 

0.65 

0.12 

18 

.1.97 

1.04 

0.46 

20.96 

9.15 

1.74 

1.60 

0.65 

0.12 

28 

1.91 

1.03 

0.46 

20.34 

9.15 

1.75 

1.55 

0.65 

0.12 

Get     8 

1.85 

1.03 

0.46 

19.71 

9.11 

1.76 

1.50 

0.65 

0.12 

18 

1.79 

1.02 

0.47 

19.10 

9.05 

1.77 

1.45 

0.65 

0.12 

28 

1.74 

1.01 

0.47 

18.52 

8.96 

1.78 

1.41 

0.64 

0.12 

Nov.   7 

1.69 

1.00 

0.48 

17.98 

8.85 

1.80 

1.37 

0.63 

0.142 

17 

1.64 

0.99 

0.48 

17.49 

8.71 

1.82 

1.33 

0.62 

0.12 

27 

1.60 

0.97 

0.49 

17.05 

8.57 

1.84 

1.29 

0.61 

0.13 

Dec.    7 

1.57 

0.95 

0.49 

16.68 

8.42 

1.85 

1.26 

0.60 

0.13 

17 

1.54 

0.94 

0.49 

16.36 

8.27 

1.87 

1.23 

0.59 

0.13 

27 

1.51 

0.92 

0.50 

16.09 

8.13 

1.88 

1.21 

0.58 

0.13 

37 

1.49 

0.90 

0.50 

15.89 

8.00 

1.90 

1.19 

0.57 

0.13 

I 

lotixontalF 

anilaxof  N 

eptnne,  (K'.30,  Jan.  1  to 

Feb.  4;  S\ 

DlySSitoSe 

pt.S5;  and 

after  Dec.  4. 

K 

t( 

0'^29,  Feb.  5  to 

July  SI. 

l< 

« 

0".31,  Sept.  96  1 

koDec.4. 

388       SUN'8  COORDINATES,  1878. 


Date. 
1S78. 

RECTANGUJLAR  EQUATOBIAL. 

POT.AK  ECLIPTia 

X. 

X'. 

T, 

7341 

Z. 

Z'. 

Trao  Lougitade. 

V 

Latitudo. 

Lo^.Bail. 
Vect.-p. 

1 

Jan.  1.0 

+.1914883 

4393 

—.8847121 

—.3839004 

8741 

28f  13  48.9 

It 
38.4 

— 0!98 

9.M 

26600 

].5 

.2000641 

0147 

.8831165 

1390 

.3832080 

1820 

281  44  24.6 

14.0 

0,95 

2b613 

2.0 

.2086246 

5749 

.8814518 

4748 

.:3824855 

4598 

282  14  60.3 

49.6 

0.92 

266:u 

2.5 

.2171689 

1188 

.8707181 

7415 

.3817330 

7075 

282  45  36.0 

25.2 

0.87 

26653 

3.0 

.2256962 

6458 

.8779156 

9395 

.3809506 

9254 

283  16  11.7 

0.8 

0.82 

26679 

3.5 

.2342058 

1551 

.8760444 

0688 

.3801384 

1135 

283  46  47  4 

36.4 

0.77 

2670!) 

4.0 

.2426970 

6460 

•8741047 

1296 

.3702964 

2718 

284  17  23.1 

12.0 

0.71 

26743 

4.5 

.2511691 

1178 

.8720966 

1220 

.3784247 

4004 

284  47  68.7 

47.5 

0.65 

26781 

5.0 

.2596214 

5697 

.870(^204 

0463 

.3775234 

4994 

285  18  34.2 

22.9 

0.69 

2t>H24 

6.5 

•  .2680533 

0013 

.8678762 

9026 

.3765927 

6690 

2a5  48  69.7 

68.3 

0.63 

26871 

6.0 

.2764641 

4118 

.8656642 

6911 

.3756326 

6092 

286  19  46.1 

33.6 

0.46 

2602:1 

6.5 

.2848531 

8005 

.8633846 

4120 

.3746432 

620k 

286  60  20.4 

8.8 

0.39 

26979 

7.0 

.2932196 

1667 

.8610375 

0654 

.3736245 

6017 

287  20  55.5 

43.8 

0.32 

270$) 

7.5 

.3015630 

5098 

.8586232 

6516 

.3725766 

5541 

287  61  30.6 

18.8 

0.26 

27104 

8.0 

.3098825 

8291 

.8561420 

1710 

.3714995 

4773 

288  21  66.6 

63.7 

0.19 

27173 1 

8.5 

.3181775 

1238 

.8635942 

6^37 

.3703935 

3716 

288  52  40.4 

28.4 

0.13 

27248 

9.0 

.3264473 

3934 

.8609799 

:0100 

.3692588 

2372 

289  23  15.1 

3.0 

0.07 

27327 

9.5 

.3346912 

6370 

.8482993 

3299 

.3680954 

0741 

289  63  49.6 

37.4 

—0.02 

27411 

10.0 

.3429087 

8543 

.8455528 

5840 

.3669033 

8824 

290  24  24.0 

11.8 

+0.03 

275U1 

10.5 

.3510991 

0445 

.8427407 

7724 

.3656828 

6622 

290  54  68.2 

46.9 

0.07 

27597 

11.0 

.3592618 

2070 

.8398633 

8956 

.3644340 

4138 

291  25  32i2 

19.8 

0.11 

27698 

11.5 

.3673962 

3412 

.8369207 

9535 

.3631670 

1371 

291  56  66  1 

53.6 

0.14 

27804 

12.0 

.3755016 

4464 

.8339131 

9464 

.3618518 

8323 

292  26  39.8 

27.2 

0.16 

27916 

12.5 

.3835775 

5221 

.8308408 

8748 

.3605186 

4994 

292  67  13.2 

U.5 

0.17 

28034 

13.0 

.3916233 

5677 

.8277041 

7386 

.3591675 

1387 

293  27  46.5 

33.7 

0.18 

28158 

13.5 

.3996383 

5825 

.8245032 

5383 

.3577686 

7501 

293  68  19.7 

6.8 

0.18 

28288 

14.0 

.4076220 

5661 

.8212385 

2742 

.3563521 

3340 

294  28  62.7 

39.7 

0.18 

28425 

14.5 

.4155739 

5178 

.8179104 

9466 

.3549080 

8902 

294  69  25.5 

12.4 

0.16 

28569 

15.0 

.4234934 

4372 

.8145192 

5560 

.3534365 

4191 

296  29  58.1 

45.0 

0.14 

28719 

15.5 

.4313801 

3237 

.81KV551 

1025 

.3519378 

9208 

296  0  30.5 

17.3 

0.11 

28875 

16.0 

.4392333 

1768 

.8075483 

5863 

.3504120 

3954 

296  30  62.7 

49.4 

0.08 

29039 

16.5 

.4470524 

:9958 

.8039691 

:0076 

.3488591 

84SW 

297  1  34.7 

21.3 

+0.04 

20210 

17.0 

.4548368 

7801 

.8003278 

3669 

.3472794 

2635 

297  31  66.6 

63.1 

—0.01 

29387 

17.5 

.4625860 

5292 

.7966247 

6644 

.3456729 

6574 

298  2  38.3 

24.7 

0.06 

29571 

18.0 

.4702993 

2424 

.7928600 

9003 

.3440397 

0246 

298  32  69.8 

56.1 

0.12 

29762 

18.5 

.4779762 

9192 

.7890340 

0749 

.3423799 

3662 

299  3  41.1 

27.3 

0.18 

20959 

19  0 

.4856161 

5590 

.7851470 

1885 

.3406936 

6793 

299  33  72.3 

58.4 

0.24 

20163 

19.5 

.4932185 

1613 

.7811993 

2414 

.3389809 

9670 

300  4  43.4 

29.5 

0.30 

20374 

20.0 

.5007830 

7258 

.7771911 

2338 

.3372420 

2285 

300  35  14.3 

0.4 

0.37 

20592 

20.5 

.5083090 

2517 

.7731228 

1661 

.3354770 

4639 

301  6  45.0 

31.0 

0.44 

20817 

21.0 

.5157959 

7386 

.7689947 

:0386 

.3336861 

6734 

301  36  15.6 

1.5 

0.51 

31048 

21.5 

.5232431 

1857 

.7648071 

8616 

.3318694 

8570 

302  6  46.0 

31.8 

0.57 

31287 

22.0 

.5306502 

5928 

.7605604 

6055 

.3300270 

0161 

302  37  16.3 

2.0 

0.63 

31532 

22.5 

.5380166 

:9592 

.7662540 

3006 

.3281591 

1476 

303  7  46.5 

32.1 

0.68 

31783 

23.0 

.5453417 

2843 

.7518908 

9371 

.3262658 

2547 

303  38  16.6 

2.1 

0.73 

32039 

23.5 

.5526249 

5675 

.7474684 

5153 

.3243471 

3364 

304  8  46.6 

31.9 

0.78 

32301 

24.0 

.5598657 

8083 

.7429879 

:0354 

.3224032 

3930 

304  39  16.1 

1.4 

0.82 

3256!> 

24.5 

.5670635 

0061 

.7384497 

4979 

.3204341 

4242 

305  9  45.7 

30.9 

0.85 

32843 

25.0 

.5742177 

1604 

.7338540 

9028 

.3184400 

4306 

306  40  16.2 

0.4 

0.88 

33123 

25.5 

.5813278 

2705 

.7292012 

2506 

.3164211 

4121 

306  10  44.6 

29.6 

0.90 

33408 

26.0 

.5883930 

3358 

.7244918 

5418 

.3143776 

3691 

306  40  73.6 

58.6 

0.91 

33697 

26.5 

.5954130 

3558 

.7197260 

7766 

.3123096 

3015 

307  11  42.6 

27.4 

0.91 

33991 

27.0 

.6023872 

3301 

.7149042 

9554 

,3102173 

2097 

307  41  71.3 

56.1 

0.91 

34290 

27.5 

.6093149 

2579 

.7100268 

0786 

.3081009 

0937 

308  12  40.0 

24.7 

0.90 

345iV| 

28.0 

.6161956 

1387 

.7050941 

1466 

.3059605 

9538 

308  42  66.4 

53.0 

0.88 

34902 

28.5 

.6230287 

:9719 

.7001066 

1697 

.3037962 

7899 

309  13  36.6 

21.1 

0.86 

35214 

29.0 

.6298136 

7569 

.6950646 

1183 

.3016083 

6025 

309  43  64.6 

49.0 

0.82 

35631 

29.5 

.6365498 

4932 

.6899685 

:0228 

.2993968 

3914 

310  14  32.4 

16.8 

0.78 

35852 

30.0 

.6432367 

1803 

.6^48187 

8737 

.2971620 

1571 

310  44  60.0 

44.4 

0.74 

36176 

30.5 

.6498739 

8176 

.6796  me 

6712 

.2949040 

8995 

311  15  27.3 

11.6 

0.69 

36503 

31.0 

.6564608 

4047 

.6743595 

4157 

.2926230 

6190 

311  45  54.4 
4)12  16  21.3 

38.6 

0.63 

36833 
37167 

31.5 

+.6629969 

9410 

—.6690509 

1077 

—.2903192 

3157 

5.4 

—0.57 

KoiK. — ^The  aooeuted  lottera  oorreepond  to  tho  moan  oquiuox  and  equator  of  Jan.  0^.0. 
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Dftte. 
1S78. 

RECTANGULAR  EQUATORIAL, 

POLAR  ECLITTIC. 

X. 

X'. 

T. 

Y'. 

X» 

aB". 

True  Lonf^itude. 

7J 

Latitude. 

Log.Rad. 

V6Ct.—p. 

Feb.  1.0 

+.6694817 

4260 

—.6636903 

7478 

—.2879928 

9898 

31°2  46  48.0 

3210 

— oSi 

9.99 

37505 

1.5 

.6759147 

85SI2 

.6582780'  3361 

.2856441 

6415 

313  16  74.4 

58.3 

0.44 

37847 

2.0 

.6822952 

2399 

.6528146  8733 

.2832732 

2711 

313  47  40.5 

24.3 

0.37 

38192 

2.5 

.6886227 

5676 

.6473005 

3598 

.2808802 

8786 

314  17  66.4 

50.1 

0.30 

38539 

3.0 

.6948%7 

8418 

.6417363 

7963 

.2784654 

4643 

314  48  31.9 

15J> 

0.23 

38889 

3.5 

.7011167 

0620 

.6361225 

1831 

.27602<)1 

0285 

315  18  57.0 

40.6 

0.16 

39242 

4.0 

.7072821 

2277 

.6304595  5207 

.2735714 

5712 

315  49  21.8 

5.4 

0.10 

39599 , 

4.5 

.7133924 

3li82 

.6247478 

8096 

.2710926 

092?) 

316  19  46.3 

29.8 

—0.04 

39959 

5.0 

.7194473 

3934 

.6189878 

:0502 

.2685929 

5937 

316  49  70.5 

53.9 

+0.02 

40323 

5.5 

.7254463 

3926 

.6131799 

2429 

.2660724 

0736 

317  20  34.3 

17.6 

0.08 

40690 

6.0 

.7313891 

3357 

.6073247 

3883 

.2635314 

5331 

317  50  57.7 

40.9 

0.13 

41060 

6.5 

.7372752 

2221 

.6014230 

4872 

.2609702 

9724 

318  21  20.8 

3.9 

0.18 

41433 

7.0 

.7431042 

0514 

.5954748 

5396 

.2583890 

3917 

318  51  43.5 

26.5 

0.22 

41810 

7.5 

.7488756 

8231 

.5894807 

5460 

.2557879 

7910 

319  21  65.7 

48.6 

0.25 

42191 

8.0 

.7545890 

5368 

.5834415 

5074 

.2531673 

1709 

319  52  27.6 

10.5 

0.28 

42576 

8.5 

.7602439 

1920 

.5773574 

4239 

.2505273 

5314 

320  22  49.1 

32.0 

0.30 

42964 

9.0 

.7658400 

7885 

.5712292 

2962 

J2478682 

8728 

320  52  70.1 

53.0 

0.31 

43356 

9.5 

.7713769 

3257 

.5650574 

1250 

.2451901 

1952 

321  23  30.7 

13.5 

0.31 

43753 

10.0 

.7768542 

8034 

.5588424 

9106 

.2424933 

4989 

321  53  50.9 

33.6 

0.30 

44154 

10.5 

.7822716 

2211 

.5525849 

6537 

iJ397781 

7842 

322  23  70.7 

53.3 

029 

44560 

11.0 

.7876287 

5786 

.5462853 

3546 

.2370447 

0513 

322  54  30.1 

12.6 

a27 

44971 

11.5 

.792JJ251 

8754 

.5399441 

:0140 

.2342933 

3004 

323  24  49.0 

31.4 

0.24 

45386 

12.0 

.7981605 

1112 

.5335619 

6323 

.2315240 

5316 

323  54  67.5 

49.8 

a2i 

45806 

12.5 

.8033345 

2856 

.5271391 

2101 

i«87372 

7453 

324  25  25.6 

7.8 

0.17 

46230 

13.0 

.8084468 

3983 

.5206761 

7476 

.2259330 

9416 

324  55  43.2 

25.4 

ai3 

46659 

13.5 

.8134971 

44f)0 

.5141734 

2455 

.2231116 

1207 

325  25  60.4 

42.6 

0.08 

47094 

14.0 

.8184852 

4376 

.5076316 

7042 

.2202732 

2828 

325  55  77.2 

59.4 

+0.03 

47533 

14.5 

.8234107 

3635 

.5010511 

1243 

.2174181 

4282 

326  26  33.6 

15.7 

—0.03 

47978 

15.0 

.8282732 

2265 

.4944325 

5062 

i21 45464 

5570 

326  56  49.6 

31.6 

0.09 

48428 

15.5 

.8330725 

0262 

.4877763 

8506 

i21 16584 

6695 

327  26  65.2 

47.1 

0.16 

48883 

16.0 

.8378083 

7625 

.4810828 

1576 

.2087543 

7659 

327  57  20.4 

2.2 

0.22 

49343 

16.5 

.8424802 

4349 

.4743527 

4280 

.2058344 

8465 

328  27  35.2 

16.9 

0.29 

49809 

17.0 

.8470880 

0431 

.4675865 

6623 

.2028987 

9113 

328  57  49.6 

31.2 

0.35 

50280 

17.5 

.8516314 

5870 

.4607847 

8610 

.1999476 

9608 

329  27  63.7 

45.3 

0.41 

50757 

18.0 

.8561 100 

0661 

.4539478 

:0246 

.1969812 

9949 

329  57  77.4 

59.0 

0.47 

51239 

18.5 

.8605234 

4800 

.4470764 

1537 

.1939jn)8 

:0140 

330  28  30.6 

12.2 

0.53 

51725 

19.0 

.8648712 

8283 

.4401708 

2486 

.1910036 

0183 

330  58  43.4 

25.0 

0.58 

52216 

19.5 

.8691533 

1109 

.4332316 

3099 

.1879928 

:0080 

331  28  55.9 

37.4 

0.62 

52712 

20.0 

.8733695 

3276 

.4262592 

3380 

.1849675 

9a32 

331  58  68.1 

49.5 

0.66 

53213 

20.5 

JJ775194 

4781 

.4192542 

3335 

.1819281 

9443 

332  29  19.9 

1.2 

0.70 

53718 

21.0 

.8816025 

5618 

.4122170 

2967 

.1788746 

8913 

332  59  31.2 

12.5 

0.73 

54228 

21.5 

.8856186 

5784 

.4051482 

2284 

.1758073 

8247 

333  29  42.2 

23.4 

0.75 

54741 

22.0 

.8895674 

5278 

.3980483 

1289 

,1727267 

7444 

333  59  52.9 

34.0 

0.77 

55259 

22.5 

.8934487 

4097 

.3909177 

9988 

.1696326 

6508 

334  29  63.2 

44.3 

0.78 

55781 

2:j.o 

.8972621 

2237 

.3837571 

8386 

.1665255 

5442 

334  59  73.2 

54.3 

0.78 

56306 

23.5 

.9010074 

:9696 

.3765669 

6489 

.1634055 

4247 

3.35  30  22.8 

3.9 

0.77 

56835 

24.0 

.9046841 

6469 

.3693478 

4302 

.1602728 

2J)25 

336  0  32.1 

13.1 

0.76 

57367 

24.5 

.9082921 

2555 

.3621002 

1831 

.1571278  1480 

336  30  41.0 

21.9 

0.74 

57903 

25.0 

.9118311 

7952 

.3548247 

9080 

.1530707 

9913 

337  0  49.5 

30.3 

0.71 

58442 

25.5 

.9153008 

2655 

.3475218 

6056 

.1508017 

8228 

337  30  57.6 

38.3 

0.67 

58983 

26.0 

.9187008 

6661 

.3401921 

2763 

.1476210 

6426 

338  0  65.4 

46.0 

0.63 

59526 

26.5 

.9220310 

:9969 

.3328361 

:9207 

.1444288  4509 

338  30  72.8 

53.4 

0^8 

60072 

27.0 

.9252909 

2575 

.3254544 

5394 

.1412254 

2480 

339  1  19.9 

0.4 

0.53 

60620 

27.5 

.9284804 

4476 

.3180476 

1330 

.1380111 

0342 

339  31  26.5 

7.0 

0.47 

61169 

28.0 

.931.-)9J)1 

5670 

.3106163 

7021 

.1347861 

8097 

:i40  1  32.8 

13.3 

0.41 

61720 

28.5 

.9346468 

6154 

.3031611 

2473 

.1315508 

5749 

340  31  :^.7 

19.1 

0.35 

62274 

Mar.  1 .0 

.9376232 

5JI25 

.2956825 

7691 

.1283053 

3298 

341  1  44.1 

24.5 

0.28 

62829 

1.5 

.9405284 

4982 

.2881812 

2682 

.1250500 

0750 

341  31  49.1 

29.4 

0.21 

63385 

2.0 

.9433615 

3322 

.2806.')70 

7453 

.1217851 

8106 

342  1  53.7 

33.9 

0.15 

63942! 

2.5 

.9461230 

0944 

.2731131 

2009 

.lia5I08  5368 

342  31  57.9 

38.0 

0.08 

64501] 

3.0 

+.9488125 

7846 

—.2655473 

6354 

—.1152274 

2539 

343  1  61.6 

41.7 

—0.01 

65061 1 

NoTic.-.>x  dnnotes  a  oliango  in  the  preoediag  tlgitfe* 
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Date. 
1878. 

BBCTi  "WttTTLAH  KOnATOKLAX. 

POLAR  ECLIPTIC. 

X. 

X'. 

T. 

T'. 
:0497 

Z. 

V. 

True  Longitude. 

V 

Latitade. 

Log.IUd. 

Vect-|».j 

Mar.  3.5 

+.9514298 

4026 

—.2579612 

—.1119353 

9623 

34§  31  64!8 

44.9 

+o!66 

9.M 

65621 

4.0 

.9539746 

9481 

.2503555 

4443 

.1086347 

6622 

344  1  67.6 

47.6 

0.12 

66183 

4.5 

.9564467 

4209 

.2427308 

8200 

.1053258 

3538 

344  31  69.9 

49.8 

0.18 

66745 

5.0 

.9588459 

8209 

.2350876 

1771 

.1020089 

0373 

345  1  71.8 

51.7 

0.23 

67308' 

5.5 

.9611721 

1478 

.2274266 

5161 

.0986844 

7133 

345  31  73.2 

53.0 

0.27 

67871  1 

6.0 

.9634251 

4016 

.2197485 

8387 

.0953525 

3819 

346  1  74.0 

53.8 

0.31 

68435 

6.5 

.9656050 

5823 

.2120540 

1445 

.0920135 

0434 

346  31  74.3 

54.0 

0.34 

69001  i 

7.0 

.9677116 

6897 

.2043437 

4345 

.0886676 

6979 

347  1  74.1 

53.7 

0.37 

69569 

7.5 

9697447 

7236 

.1966182 

7093 

.0853152 

3460 

347  31  73.3 

52.8 

0.39 

70138, 

8.0 

.9717042 

6838 

.1888781 

9695 

.0819565 

9877 

348  1  71.9 

51.4 

0.41 

70707 

8.5 

.9735899 

5703 

.1811240 

2157 

.0785918 

6235 

348  31  70.0 

49.5 

0.41 

71277 

9.0 

.9754018 

3830 

.1733565 

4484 

.0752214 

2535 

349  1  67.6 

47.0 

0.41 

71849 

9.5 

.9771400 

1220 

.1655762 

6684 

.0718455 

8781 

349.31  64.6 

43.9 

0.40 

72422 

10.0 

.9788043 

7871 

.1577837 

8762 

.0684643 

4974 

350  1  61.-1 

40.4 

0.38 

72996 

10.5 

.9803947 

3783 

.1499796 

:0724 

.0650780 

1116 

350  31  57.1 

36.3 

0.36 

73571 

11.0 

.9819112 

8956 

.1421645 

2575 

.0616870 

7210 

351  1  52.4 

31.6 

0.33 

74149 

11.5 

.9833538 

3390 

.1343391 

432^ 

.0582915 

3260 

351  31  47.2 

26.3 

0.29 

74r30 

12.0 

.9847224 

7084 

.1265039 

5974 

.0548918 

9267 

352  1  41.5 

20.5 

0iJ5 

75312 

12.5 

.9860170 

0038 

.1186595 

7532 

.0514882 

5236 

352  31  35.2 

14.2 

0.20 

75896! 

13.0 

.9872375 

2252 

.1108064 

9003 

.0480808 

1166 

353  1  28.3 

7.3 

0.15 

76480 

13.5 

.9883839 

:i724 

.1029454 

:0395 

.0446700 

7063 

353  30  80.9 

59.8 

0.09 

770691 

14.0 

.9894562 

4456 

.0950769 

1712 

.0412560 

2927 

354  0  73.0 

51-8 

+0.02 

77660' 

14.5 

.9904543 

4445 

.0872016 

2961 

.0378391 

8763 

354  30  64.5 

43.3 

—0.04 

78253 

15.0 

.9913782 

3693 

.0793201 

4148 

.0344195 

4571 

355  0  55.4 

34.2 

0.11 

78849', 

15.5 

.9922280 

2199 

.0714329 

5278 

.0309974 

t0355 

355  30  45.8 

24.5 

0.18 

79448 

16.0 

.9930037 

:9965 

.0635406 

6357 

.0275731 

6116 

356  0  35.6 

14.3 

0.24 

80049 

16.5 

.9937053 

6990 

.0556437 

7390 

.0241469 

1858 

356  30  24.9 

3.5 

0.30 

80652 

17.0 

.9943327 

3273 

.0477427 

8381 

.0207189 

7582 

356  59  73.6 

52.2 

0.36 

81257 

17.5 

.9948859 

8814 

.0398383 

9339 

.0172893 

3291 

357  29  61.9 

40.4 

0.42 

81866! 

18.0 

.9953650 

3614 

.0319311 

:0268 

.0138584 

8986 

357  59  49.7 

28.1 

0.47 

82477 1 

18.5 

.9957700 

7673 

.0240216 

1175 

.0104264 

4670 

358  29  36.9 

15.3 

0.52 

83091 

19.0 

.9961008 

0990 

.0161103 

2063 

.0069936 

:0346 

358  59  23.6 

2.0 

0J>7 

83708 

19.5 

.9963575 

3566 

.0081977 

2939 

.0035603 

6017 

359  28  69.8 

48i2 

0.62 

84327 

20.0 

.9965401 

5401 

—.0002845 

3808 

—.0001267 

1685 

359  58  55.6 

33.9 

0.66 

84948 

20.5 

.9966485 

6494 

+•0076287 

5323 

+.0033070 

2648 

0  28  40.8 

19.0 

0.69 

85571 

21.0 

.9966828 

6846 

.0155417 

4452 

.0067404 

6978 

0  58  25.5 

3.7 

0.7J 

86197 

21.5 

.9966430 

6457 

.0234538 

3572 

.0101735 

1305 

1  27  69.9 

48.0 

0.72 

86825 

22.0 

.9965291 

5327 

.0313645 

2678 

.0136059 

5625 

1  57  53.8 

31.9 

0.73 

87455 

22.5 

.9963412 

3457 

.0392731 

1763 

.0170376 

:9938 

2  27  37.2 

15.2 

0.73 

88087 

23.0 

.9960792 

0847 

.0471792 

0823 

.0204682 

4240 

2  56  80.1 

58.1 

0.72 

88721 

23.5 

.9957432 

7496 

.0550820 

:9850 

.9238975 

8529 

3  26  62.7 

40.6 

0.70 

89356 

24.0 

.9953332 

3406 

.0629810 

8839 

.0273253 

2803 

3  56  44.8 

22.7 

0.67 

89992 

24.5 

.9948491 

8574 

.0708757 

7785 

.0307512 

7058 

4  26  26.4 

4.2 

0.64 

90630: 

25.0 

.994291 1 

3004 

.0787654 

6682 

.0341750 

12^)3 

4  55  67.5 

45.3 

0.60 

91268 

25.5 

.9936590 

6692 

.0866496 

5523 

.0375965 

5504 

5  25  48.3 

26.0 

0.55 

91906 

26.0 

.9929530 

9642 

.0945277 

4304 

.0410153 

:9689 

5  55  28.6 

6.3 

0.50 

92545 

26.5 

.9i»21730 

1851 

.1023992 

3018 

.0444312 

3844 

6  24  68.4 

46.0 

045 

93185 

27.0 

.9913191 

3322 

.1102634 

1660 

.0478439 

7968 

6  54  47.8 

25.4 

0.39 

93825 

27.5 

.9903913 

4053 

.1181198 

0224 

.0512533 

2058 

7  24  26.8 

4.3 

0.33 

94464 

28.0 

.9893897 

4047 

.1259678 

8704 

.0546591 

6113 

7  53  65.3 

42.8 

0.26 

95102 

28.5 

.9883145 

3305 

.1338067 

7093 

.0580610 

0128 

8  23  43.4 

20.8 

0.19 

95740 

29.0 

.9871657 

1827 

.1416360 

5386 

.0614587 

4102 

8  52  81.1 

58.5 

0.12 

96378 

29.5 

.9859433 

9612 

.1494549 

3575 

.0648518 

8029 

9  22  58.3 

35.6 

—0.05 

97014 

30.0 

.9846474 

6663 

.1572628 

1654 

.0682402 

1910 

9  52  35.0 

12.3 

+0.01 

97649, 

30.5 

.9832781 

2980 

.1650592 

:9618 

.0716235 

5740 

10  21  71.2 

48.4 

0.08 

98283 

31.0 

.9818355 

8564 

.1728434 

7461 

.0750016 

:9518 

10  51  47.0 

24.1 

0.14 

98916! 

315 

.9803198 

3417 

.1806150 

5177 

.0783741 

3240 

11  20  82.2 

59.2 

0.20 

99547^ 

Apr.  1.0 

.978731 1 

7540 

.1883733 

2761 

.0817409 

6905 

11  50  56.9 

33.9 

0.25 

♦00176: 

1.5 

.9770697 

0936 

.1961177 

0205 

.0851017 

0510 

12  20  31.2 

8.1 

0.30 

00804. 

2.0 

.9753358 

3607 

.2038477 

7506 

.0884561 

4051 

12  49  65.0 

41.9 

0.34 

01431 

2.5 

+.9735295 

5554 

+.21 15625 

4654 

+.0918039 

7526 

13  19  38.3 

15.1 

+0.38 

02055i 

#  The  first  ll<;iii-08  of  this  and  Ibc  following  loj^nritlmis  arc  U.00. 
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Bute. 
197tt. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

T. 

T'. 

Z. 

Z'. 

TrueLoDi>;itiide. 

V 

Latitude. 

:u>g.Rod. 
Vect— p. 

Apr.  3.0 

+.9716509 

6778 

+.2192616 

1646 

+.0951448 

0932 

O          1              H 

13  48  71.0 

47.8 

+041 

0.00 

02678 

3.5 

.9697002 

7281 

.2269443 

8474 

.0984786 

4267 

14  18  43.2 

19.9 

0.43 

03299 

4.0 

.9676776 

7065 

.2346100 

5132 

.1018051 

7530 

14  47  74.9 

51.6 

0.45 

03.918 

4.5 

.9655832 

6131 

.2422582 

1615 

.1051238 

0714 

15  17  46.0 

22.6 

0.46 

04535 

5.0 

.9634173 

4482 

.2498882 

7916 

.1084346 

3819 

15  46  76.6 

53.2 

0.46 

05151 

5.5 

.9611801 

2120 

.2574994 

4029 

.1117373 

6843 

16  16  46.7 

23.2 

0.45 

05764 

6.0 

.9588718 

9048 

.2650912 

tJ)949 

.1150316 

:9784 

16  45  76.1 

52.6 

0.44 

06375 

6.5 

.9564927 

5267 

^272663:^ 

5671 

.1183173 

2638 

17  15  45.0 

21.4 

0.41 

06986 

7.0 

.9540430 

0780 

.2802152 

1191 

.1215941 

5404 

17  44  73.4 

49.7 

0.38 

07595 

7.5 

.9515230 

5591 

.2877462 

6502 

.1248617 

8077 

18  14  41.2 

17.4 

0.35 

08202 

8.0 

.9489330 

9701 

iJ952556 

1598 

.1281199 

0657 

18  43  68.4 

44.7 

0.31 

08807 

8.5 

.9462732 

3113 

.3027429 

6472 

.1313685 

3140 

19  13  35.3 

11.4 

0.26 

09412 

9.0 

.9435440 

5832 

.3102075 

1120 

.1346073 

5526 

19  42  61.4 

37.5 

0.20 

10015 

9.5 

.9407456 

7859 

.3176489 

5536 

.1378359 

7809 

20  12  26.8 

2.9 

0.15 

10618 

10.0 

.9378783 

9196 

.3250666 

:9715 

.1410542 

:9990 

20  41  51.6 

27.6 

0.09 

11220 

10.5 

.9349425 

9848 

.3324602 

3652 

.1442621 

2066 

21  10  75.9 

51.8 

+0.03 

11822 

II.O 

.9319384 

9818 

.3398290 

7342 

.1474593 

4036 

21  40  39.7 

15.6 

—0.04 

12423 

1 1 .5 

.9288660 

9104 

.3471727 

0781 

.1506455 

5896 

22  9  62.9 

38.7 

0.10 

13022 

12.0 

.9257257 

7712 

.3544908 

3964 

.1538205 

7644 

22  39  25.6 

1.4 

0.17 

13621 

12.5 

.9225178 

5643 

.3617826 

6884 

.1569842 

9279 

23  8  47.7 

23.4 

0.23 

14219 

13.0 

.9192426 

2902 

.3690178 

:9538 

.1601363 

0798 

23  37  69.3 

45.0 

0.30 

14817 

13.5 

.9159004 

9490 

.3762858 

1920 

.1632770 

2203 

24  7  30.3 

5.9 

0.36 

15415 

14.0 

.9124915 

5412 

.3834962 

4027 

.1664055 

3486 

24  36  50.7 

26.3 

0.41 

16013 

14.5 

.9090164 

0671 

.3906785 

5852 

.1695217 

4646 

25  5  70.7 

46.2 

0.46 

16611 

15.0 

.9054754 

5272 

.3978321 

7390 

.1726255 

5682 

25  35  30.2 

5.6 

0.51 

17209 

15.5 

.9018687 

9215 

.4049567 

8638 

.1757168 

6593 

26  4  49.1 

24.5 

6.55 

17807 

16.0 

.8981965 

2502 

.4120518 

:9592 

.1787952 

7376 

.  26  33  67.4 

42.8 

0.59 

18405 

16.5 

.8944591 

5140 

.4191169 

0245 

.1818607 

8029 

27  3  25.4 

0.6 

0.62 

19003 

17.0 

.8906567 

7127 

.4261515 

0594 

.1849130 

8551 

27  32  42  9 

18.1 

0.65 

19601 

17.5 

.8867897 

8468 

.4331552 

0634 

.1879520 

8939 

28  1  59.8 

34.9 

0.66 

20199 

18.0 

.88285^3 

9165 

.4401275 

0360 

.1909774 

9192 

28  31  76.2 

51.3 

0.67 

20797 

18.5 

.8788628 

9220 

.4470680 

:9768 

.1939890 

9306 

29  0  32.3 

7.3 

0.67 

21394 

19.0 

.8748034 

8637 

.4539761 

8852 

.1969866 

9281 

29  29  47.9 

22.8 

0.66 

21991 

19.5 

.8706804 

7418 

.4608515 

7609 

.1999701 

9115 

29  58  63.0 

37.8 

0.64 

22588 

20.0 

.8664941 

5566 

.4676937 

6034 

.2029392 

8805 

30  27  77.7 

52.4 

0.62 

23184 

20.5 

.86^2440 

3085 

.4745022 

4122 

.2058938 

8350 

30  57  32.0 

6.6 

0.58 

23779 

21.0 

.8579330 

9i)76 

.4812776 

1869 

iJ088335 

7746 

31  26  45.9 

20.4 

0.54 

24374 

21.5 

.8535588 

6245 

.4880163 

:9269 

.2117582 

6992 

31  55  59.3 

33.8 

0.49 

24J)67 

22.0 

.8491226 

1894 

.4947209 

6319 

.2146676 

6085 

32  24  72.3 

46.8 

0.44 

25559 

22.5 

i^46246 

6924 

.5013899 

3012 

Ji2175616 

5024 

32  53  85.0 

59.4 

0.39 

26149 

23.0 

.8400650 

1339 

.5080227 

:9344 

.2204400 

3807 

33  23  37.3 

117 

0.34 

26738 

23.5 

.8354442 

5142 

.51461 JK) 

5311 

.2233025 

2431 

33  52  49.1 

23.4 

0.29 

27326 

24.0 

.8307626 

8337 

.5211782 

0907 

.2261490 

.0896 

34  21  60.5 

34.8 

0.23 

27912 

24.5 

.8260206 

0927 

.5276999 

6128 

.2289792 

9197 

34  50  71.6 

45.8 

0.17 

28494 

25.0 

.8212184 

2916 

.5341836 

0969 

.2:n7929 

7334 

35  19  82.3 

56.4 

0.10 

29075 

25.5 

.8163.563 

4306 

.5406288 

5425 

.2345899 

5303 

35  49  32.6 

6.6 

—0.03 

29654 

26.0 

.8114347 

5101 

.5470350 

:9491 

.2373701 

3105 

36  18  42.5 

16.5 

+0.04 

30230 

26.5 

.8064539 

5303 

..5534019 

3164 

.2401331 

0734 

36  47  52.0 

26.0 

0.11 

30803 

27.0 

.8014144 

4919 

.5597288 

6437 

.24-J8787 

8190 

37  16  61.2 

35.1 

0.17 

31372 

27.5 

.7963165 

3951 

.5660152 

:9305 

.2456008 

5471 

37  45  69.9 

437 

OiW 

31938 

28.0 

.7911606 

2403 

.5722608 

1766 

.2483171 

2574 

38  14  78.2 

52.0 

0.29 

32501 

28.5 

.7859471 

:0279 

.5784650 

3812 

.2510095  294971 

38  43  86.2 

59.9 

0.34 

33060 

29.0 

.7806763 

7582 

.5846274 

5441 

.2536837 

6239 

39  13  33.8 

7.4 

0.39 

33616 

29.5 

.7753487 

4316 

.5907475 

6646 

.2563395 

2797 

39  42  40.9 

14.4 

0.43 

34168 

30.0 

.76J)0648 

:0488 

.5968249 

7425 

ii589767 

9169 

40  1 1  47.6 

21.0 

0.46 

34715 

30  J> 

.7645249 

6100 

.6028590 

7770 

.2615951 

5353 

40  40  53.9 

27.2 

0.49 

35258 

May  1.0 

.7590294 

1156 

.6088494 

7679 

.2641945 

1347 

41  9  59.8 

33.1 

0.51 

35798 

1.5 

.7534788 

5660 

.6147Jh56 

7146 

.2667747 

7149 

41  38  65.3 

38.5 

0.52 

36333 

2.0 

.7478734 

9617 

.6206972 

6167 

.2693:i55 

2758 

42  7  70.3 

43.5 

0.53 

36864 

2.5 

.7322137 

3031 

.6^5537 

4737 

.2718768 

8171 

42  36  74.9 

48.0 

0.53 

37390 

3.0 

+.7365003 

5908 

+.6323647 

2852 

+.2743982 

3*385 

43  5  79.1 

54.2 

+0.52 

37912 

KoTBw— :  denotes  a  change  in  the  preoodlng  figure. 
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Date. 

1878. 

RECTANGULAB  EQUATORIAL. 

POLAB  ECMPTIC. 

X. 

X'. 

T. 

y. 

Z. 

TSf. 

True  Longitude. 

A' 

Latitndew 

Log.Kiul. 

May  3.5 

+.7307337 

8253 

+.6.381298 

0508 

+.2768997 

8400 

4§  3^  82.8 

55!8 

+0!50 

0.M 

38430 i 

4.0 

.7249143 

:0069 

.6438487 

7703 

.279381 1 

3213 

44  3  86.1 

59.0 

0.48 

38944' 

4.5 

.7190425 

1362 

.6495209 

4430 

.2818422 

7826 

44  33  28.9 

1.7 

0.44 

39453; 

5.0 

.7131189 

2137 

.6551460 

0687 

.2842827 

2232 

45  2  31.3 

4.0 

0.40 

39958! 

5.5 

.7071440 

2399 

.6607236 

6468 

.2867026 

6432 

45  31  33.3 

5.9 

0.36 

40459 1 

6.0 

.7011181 

2150 

.6662532 

1770 

.2891017 

0424 

46  0  34.7 

7.3 

0.31 

40956 

6.5 

.6950418 

1398 

.6717346 

6590 

.2914798 

4205 

46  29  35.7 

8iJ 

0.25 

41449 

7.0 

.6889156 

:0146 

.6771673 

0923 

.29:^8368 

7776 

46  58  36.3 

8.7 

0.19 

41938 

7.5 

.6827402 

8403 

.6825510 

4766 

.2J)61725 

1134 

47  27  36.3 

8.7 

0.13 

42423 ' 

8.0 

.6765160 

6171 

.6878852 

8114 

^84868 

427e 

47  56  35.8 

8.1 

0.07 

42905 1 

8.5 

.6702436 

3458 

.6931698 

0966 

.3007796 

7207 

48  25  34.9 

7.1 

+0.01 

43.384 

9.0 

.6639236 

:0268 

.6984044 

3318 

.3030506 

:9918 

48  54  33.6 

5.7 

—0.05 

43859 

9.5 

.6575.562 

6605 

.7035886 

5166 

.3052997 

2410 

49  23  31.8 

3.8 

0.11 

443:^0 , 

10.0 

.6511418 

2471 

.7087222 

6509 

.3075268 

4683 

49  52  29.4 

1.3 

0.18 

447!»9, 

10.5 

.6446810 

7874 

.7138047 

7340 

.3097318 

6734 

50  20  86.7 

58.5. 

0.24 

45265; 

11.0 

.6381742 

2816 

.7188359 

7659 

.3119146 

8563 

50  49  83.6 

55.4 

0.30 

45728 

11.5 

.6316220 

7305 

.72'J8154 

7460 

.3140750 

0168 

51  18  80.0 

51.7 

0.35 

46188 

12.0 

.6250250 

1345 

.7287430 

6743 

J3162128 

1549 

51  47  75.9 

47.6 

0.40 

46645 

12.5 

.6183837 

4943 

.7336184 

5503 

.3183282 

2703 

52  16  71.5 

43.1 

0.45 

47101 

13.0 

.6116985 

8101 

.7384414 

3740 

.3204207 

3630 

52  45  66.6 

38.1 

0.49 

47554 

13.5 

.6049700 

:0826 

.7432116 

1449 

.3224904 

4329 

53  14  61.3 

32.7 

0.52 

48004 

14.0 

.5981986 

3122 

.7479289 

8629 

.3245371 

4798 

53  43  55.5 

26.8 

0.54 

48452 

14.5 

.5913848 

4995 

.7525928 

5275 

.3265607 

5033 

54  12  49.4 

20.6 

0.55 

488!)8, 

15.0 

.5845289 

6446 

.7572031 

1385 

.3285611 

5041 

54  41  42.9 

14.0 

0.56 

4^^342 

15.5 

.5776313 

7480 

.  .7617595 

6956 

.3305382 

4814 

55  10  36.1 

7.1 

0.56 

49783 

16.0 

.6706927 

8104 

.766^16 

1985 

.3324918 

4352 

55  38  88.9 

59.9 

0.56 

50222 

16.5 

.5637135 

8323 

.7707092 

6467 

.3344217 

3653 

56  7  81.4 

52.3 

0.55 

50659 

17.0 

.5566943 

8141 

.7751020 

0404 

.3363279 

2717 

56  36  73.5 

44.4 

0.53 

51093 

17.5 

.5496355 

7563 

.7794398 

3789 

.3382103 

1543 

57  5  65iJ 

36.0 

a50 

51525 

18.0 

.5425376 

6594 

.7837223 

6622 

.3400687 

0130 

57  34  56.6 

27.3 

0.47 

51955 

18.5 

.5354012 

5240 

.7879492 

8897 

.3419030 

8475 

58  3  47.8 

18.4 

043 

52383 

19  0 

.6282269 

3507 

.7921203 

0617 

.3437132 

6579 

58  32  38.6 

9.1 

0.38 

52808' 

19.5 

.5210149 

1397 

.7962.353 

1775 

.3454990 

4439 

59  0  89.1 

59.5 

0,33 

53231 

20.0 

.5137655 

8913 

.8002940 

2370 

.3472603 

2055 

59  29  79.4 

49.7 

a27 

53652 

20.5 

.5064793 

6061 

.8042961 

2399 

,3489970 

9424 

59  58  69.5 

39.7 

0^1 

54069; 

21.0 

.4991568 

2846 

.8082413 

1859 

.3507090 

6547 

60  27  59.2 

29.3 

0.15 

54483 

21.5 

.4917985 

9273 

.8121291 

0745 

.3523962 

3422 

60  56  48.6 

18.6 

0.09 

54894 

22.0 

.4844050 

5347 

.8159593 

9056 

.3540584 

0047 

61  25  37.8 

7.7 

--0.02 

55301  1 

22.5 

.4769767 

Sl074 

.8197316 

6787 

.3556i)55 

6420 

61  53  86.7 

56.5 

+0,04 

55705 

23.0 

•4695141 

6458 

.8234457 

3937 

.3573074 

2542 

62  22  75.4 

45.1 

0.11 

56105 

23.5 

.4620178 

1505 

.8271013 

0502 

.3588940 

8411 

62  51  63.9 

33.5 

0.18 

56502 

24.0 

.4544883 

6219 

.6306982 

6480 

.:i604551 

4025 

63  20  52.1 

21.6 

0.25 

56894 

24.5 

.4469261 

:0607 

.8342362 

1869 

.3619906 

9383 

63  49  40.1 

9.5 

0.31 

57281; 

25.0 

.4393317 

4672 

.8377150 

6666 

.3635004 

4484 

64  17  87i) 

57.3 

0.36 

57664', 

25.5 

.4317058 

8423 

.8411342 

0867 

.3649843 

9326 

64  46  75.5 

44.8 

0.41 

58043 

■ 

26.0 

.4240488 

1862 

.8444937 

4471 

.3664422 

3908 

65  15  62.8 

32.0 

0.46 

58417 

26.5 

.4163613 

4997 

.8477932 

7475 

.3678741 

8230 

65  44  49.9 

19.0 

0.50 

58785 

27.0 

.4086437 

7830 

.8510324 

:9876 

.3692798 

2290 

66  13  36.8 

5.8 

0.54 

59149 

27.5 

.4008966 

:0368 

.85421 1 1 

1672 

.3706592 

6087 

66  41  83.5 

52.4 

0.57 

59508 

28.0 

.3931207 

2618 

.8573291 

2862 

.3720121 

:9620 

67  10  70.0 

38.8 

0.59 

59861 

28.5 

.3853165 

4585 

.8603861 

3441 

.3733386 

2888 

67  39  56.2 

24.9 

0.60 

60208 

29.0 

.3774846 

6275 

.8633819 

3409 

.3746385 

5891 

68  8  42.2 

10.8 

0.61 

60550 

29.5 

.3696256 

7693 

.8663162 

2761 

.3759116 

8625 

68  36  88.0 

56.5 

0.61 

60887, 

30.0 

.:)617402 

8849 

.8691887 

1496 

.3771579 

1092 

69  5  73.5 

42.0 

0.61 

61218 

30.5 

.3538290 

9746 

.8719991 

9610 

.3783773 

3289 

69  34  58.7 

27.1 

0.59 

61542 

31.0 

.3458926 

:0391 

.8747472 

7101 

.3795697 

5217 

70  3  43,7 

12.0 

0.57 

61861 

31.5 

.:«79315 

:0789 

.8774330 

3969 

.3807350 

6874 

70  31  88.5 

56.7 

0.54 

62174 

June  1.0 

.3299464 

:0946 

.8800564 

0213 

.3818731 

8259 

71  0  73.0 

41.1 

0.51 

62481 1 

1.5 

.3219378 

:0869 

.8826170 

6829 

.3829839 

9371 

71  29  57.2 

25.2 

0.46 

62782 

2.0 

.3139063 

:0562 

.8851148 

0817 

.3840674 

0210 

71  58  41.2 

9.1 

0.41 

63077 

2.5 

-f-.3058527 

:0034 

+.8875495 

5174 

+.3851235 

0775 

72  26  84.9 

52.7 

+0.36 

63365 

NoTR. — ^Tho  acoonted  lettors  correspond  to  tho  mean  equinox  and  equator  of  Jan.  0^.0. 
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Date. 
1878. 

RECTANGITLAR  BQUATORIAL. 

POLAR  ECLIPTIC. 

X« 

X'. 

T. 

T'. 

Z. 

V. 

Trae  LoniritTide. 

V 

/3  =  ©'B 

Latitude. 

Log.  End. 
Vect.=-p. 

June  3.0 

+.2977775 

9290 

+.8899210 

8900 

+.3861522 

1066 

O    /      // 

72  55  68.4 

36!  I 

+0/30 

0.00 

63647 

3.5 

.2896813 

8337 

i3922291 

1991 

.3871534 

1082 

73  24  51.6 

19.2 

0.24 

6i]924 

4.0 

.2815649 

7181 

.8944736 

4447 

.3881270 

0822 

73  53  34.6 

2.2 

0.18 

64195 

4.5 

.2734288 

5828 

.8966544 

6266 

.3890730 

0286 

74  21  77.2 

44.7 

0.12 

64460 

5.0 

.2652737 

4285 

.8987715 

7448 

.3899913 

9474 

74  50  59.4 

26.8 

+0.05 

64720 

5.5 

.2571001 

2557 

.9008247 

7991 

.3908818 

8383 

75  19  41.4 

8.7 

—0.02 

64975 

6.0 

.2489086 

:0650 

.9028139 

7894 

..3917445 

7015 

75  47  83.2 

50.4 

0.08 

65224 

6.5 

.2406999 

8571 

.9047391 

7157 

.3925795 

5369 

76  16  64.7 

31.8 

0.14 

65468 

7.0 

i2324745 

6325 

.906600?!  5780 

.3933867 

3446 

76  45  45.9 

12.9 

0.20 

65707 

7.5 

.2342330 

3918 

.9083973 

3761 

.3941661 

1244 

77  13  86.8 

53.8 

0,25 

65943 

8.0 

.2159760 

:1355 

.9101301 

1101 

.3949176 

8764 

77  42  67.6 

34.4 

0.30 

66173 

8.5 

.2077042 

8645 

.91 17985 

7796 

.3956412 

6005 

78  11  48.1 

14.8 

0.35 

66398 

9.0 

.1994.180 

5790 

.9134025 

3848 

.3963369 

2967 

78  39  88.3 

54.9 

0.39 

66619 

9.5 

.1911182 

2799 

.9149420 

9254 

.3970048 

:9651 

79  8  68.2 

34.7 

0.43 

66tf36 

10.0 

,1828052 

9676 

.9164169 

4015 

.3976446 

6054 

79  37  47.9 

14.3 

0.46 

67049 

10.5 

.1744796 

6427 

.9178273 

8131 

.3982565 

2178 

80  5  87.4 

53.7 

0.48 

67258 

11.0 

.1661420 

3058 

.9191731 

1601 

.3988403 

8021 

80  34  66.7 

32.9 

0.49 

67463 

11.5 

.1577929 

9574 

.9204542 

4424 

.3993961 

3584 

81  3  45.8 

11.9 

0.49 

67665 

12.0 

.1494329 

5981 

.9216705 

6599 

.3999239 

8867 

81  31  84.6 

50.6 

0.49 

67863 

12.5 

.1410626 

2285 

.9228220 

8126 

.4004235 

3868 

82  0  63.3 

29.2 

0,48 

68057 

13.0 

.1326825 

8490 

i»239086 

9004 

.4008951 

8589 

82  29  41.8 

7.6 

0,46 

68247 

13.5 

.1242933 

4605 

.9249303 

9233 

.4013385 

3028 

82  57  80.1 

45.8 

^   0,43 

68435 

14.0 

.1 158956 

:0634 

.9258869 

8811 

.4017537 

7185 

83  26  58.2 

23.9 

0,39 

68619 

14.5 

.1074899 

6583 

.9267785 

7739 

.4021408 

1061 

83  55  36.1 

1.7 

0.36 

68798 

15.0 

.0990767 

2457 

.9276050 

6017 

.4024997 

4656 

84  23  73.9 

39.4 

0,32 

68974 

15.5 

.0906566 

8262 

.9283664 

3643 

.4028304 

7968 

84  52  51.6 

17.0 

0.27 

69147 

16.0 

.0822301 

4003 

.9290628 

0620 

.4031329 

0999 

85  20  89.1 

54.4 

0,22 

69316 

16.5 

.0737978 

9686 

.9296941 

6946 

.4034071 

3746 

85  49  66.5 

31.7 

0.16 

69483 

17.0 

.0653602 

5315 

.9302603 

2620 

.4036531 

6212 

86  18  43.8 

8,9 

0.10 

69647 

17.5 

.0569179 

:0898 

.9307613 

7643 

.4038708 

8394 

86  46  81.1 

46.1 

—0,03 

69806 

18.0 

.0484714 

6438 

.9311971 

2014 

.4040602 

0294 

87  15  58.3 

23i2 

+0.04 

69961 

18.5 

.0400212 

1942 

.9315676 

5732 

.4042213 

1911 

87  44  35.4 

0.2 

0.11 

70113! 

19.0 

.0315677 

7412 

.9318727 

8797 

.4043540 

3244 

88  12  72.4 

372 

0.18 

70261 

19.5 

.0231116 

2856 

.9321124 

1207 

.4044583 

4293 

88  41  49.3 

14.0 

0.25 

70405 

20.0 

.0146535 

8280 

.9322866 

2962 

.4045342 

5057 

89  9  86.2 

50.8 

0,31 

70545 

20.5 

+.0061939 

3689 

.9323952 

4061 

.4045816 

5537 

89  38  63.1 

27.6 

0.37 

70681 

21.0 

—.0022665 

0910 

.9324382 

4505 

.4046005 

5732 

90  7  40.0 

4.4 

0.43 

70812 

21.5 

.0107271 

5511 

,9324155 

4291 

.4045909 

5642 

90  35  76.9 

41.2 

0.49 

70937 

22.0 

.0191875 

0111 

.9323272 

3422 

.4045528 

5267 

91  4  53.7 

17.9 

0.55 

71058 

22.5 

.0276469 

4701 

.9321732 

1895 

.4044862 

4607 

91  32  90.5 

54.6 

0.59 

71175, 

23.0 

.0361046 

:9274 

.9319535 

9712 

.  .404391 1 

3662 

92  1  67.4 

31.4 

0.63 

71286 

23.5 

.0445600 

3824 

.9316681 

6871 

.4042675 

2432 

92  30  44.2 

8.1 

0.66 

71391 

24.0 

.0530127 

:8347 

.9313170 

3374 

.4041152 

0915 

92  58  81 .0 

44.9 

0.69 

71491 

24.5 

.0614620 

2836 

.9309002 

9220 

.4039344 

9113 

93  27  57.8 

21.6 

0.70 

71585 

25.0 

.0699073 

7285 

.9304176 

4408 

.4037250 

7026 

93  55  94.6 

58.3 

0.71 

71673 

25.5 

.0783480 

1688 

.9298693 

8939 

.4034871 

4653 

94  24  71.4 

35.0 

0.71 

71756 

26.0 

.0867835 

6040 

.9292552 

2812 

.4032206 

1995 

94  53  48JI2 

11.7 

0.70 

61833 

26.5 

.0952131 

0333 

.9285755 

6029 

.4029256 

9051 

95  21  85.0 

48.4 

0.69 

71904 

27.0 

.1036363 

4562 

.9278301 

a589 

.4026020 

5822 

95  50  61 .8 

25.1 

0.67 

71968; 

27.5 

.1120524 

:8720 

.9270191 

0493 

.4022500 

2308 

96  19  38.6 

1.8 

0.64 

72025 

28.0 

.1204607 

2800 

.9261425 

1741 

.4018694 

8509 

96  47  75.4 

38.5 

0.61 

72076, 

28.5 

.1288606 

6796 

.9252003 

2333 

.4014603 

4324 

97  16  52.2 

15.2 

0.57 

72121 1 

29.0 

.1372514 

0701 

.9241926  2270 

.4010228 

0056 

97  44  88.9 

51.8 

0.53 

72150 

29.5 

.1456325 

4509 

.9231195 

1553 

.4005569 

5403 

98  13  65.6 

28.4 

0.48 

72191 

30.0 

.1540033 

:8215 

.9219810 

:0183 

.4000626 

0467 

98  42  42.3 

5.0 

0.43 

72216 

30.5 

.1623632 

1812 

.9207773 

8160 

.3995400 

5248 

99  10  79.0 

41.6 

0.37 

72235 1 

1 

Jnlyl.O 

.1707115 

5293 

.9195084 

5466 

.3989891 

9746 

99  39  55.7 

18.2 

0.31 

72246 ; 

1.5 

.1790476 

:8652 

.9181745 

2161 

.3984100 

3961 

100  7  92.3 

54.7 

0.25 

72251 

2.0 

.1873708 

1882 

.9167756  8187 

.3978027 

7895 

100  36  68.9 

31.2 

0.18 

72250 

2.5 

.1956804 

4977 

.9153118  3563 

.3971672 

1547 

101  5  45.4 

7.6 

0.11 

72242 

3.0 

—.2039762 

7933 

+.9137833  8293 

+.3965036 

4918 

101  33  81.9 

44.0 

+0.04 

72226 

NOTR.— :  denotes  a  change  in  the  preceding  figure. 
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1 

Date. 

1 

1878. 

1 

RECTANGULAR  EQUATORIAI*. 

POLAR  ECLIPTIC. 

X. 

X'. 

T. 

T'. 

Z. 

Z'. 

TrueLongitade. 

V 

Latitude. 

1 

Log.  Bad. 
Yect.^ 

July  3.5 

—.2122573 

0743 

+.9121903 

2377 

+.3958121 

8009 

10§  i  584 

20.4 

-0:62 

•.M   j 
72207 

4.0 

.2205231 

3400 

.9105330 

5819 

.3950926  08211 

102  30  94.8 

56.8 

0.08 

72180 

4.5 

.2287730 

5898 

.9088115 

8619 

.3943453 

3355 

102  59  71.2 

33.1 

0.14 

72147; 

5.0 

.2370064 

:823l 

.9070260 

0779 

.3935702 

5611 

103  28  47.5 

9.3 

0.19 

72108' 

5.5 

.2452228 

0394 

.9051765 

2298 

.3927674 

7590 

103  56  83.8 

45.5 

0J34 

72065 

6.0 

.2534215 

2381 

.9032632 

3180 

.3919370 

9293 

104  25  60.1 

21.7 

0.28 

72016 

6.5 

.2616019 

4184 

.9012862 

3425 

.3910790 

0720 

104  53  96.3 

57.8 

0.32 

71961 

7.0 

.2697634 

5799 

.8992458 

3036 

.3901935 

1872 

105  22  72.5 

33.9 

0.35 

71900, 

7.5 

.2779055 

7220 

.8971422 

2015 

.3892806 

2750 

105  51  48.6 

9.9 

0.37 

71835! 

8.0 

.2860276 

:8441 

.8949755 

0363 

.3883405 

3356 

106  19  84.7 

45.9 

0.39 

717651 

8.5 

.2941293 

:9458 

.8927461 

8084 

.3873732 

3690 

106  48  60.8 

21.9 

0.40 

71690 

9.0 

.3022100 

0266 

.8904541 

5179 

.3863787 

3753 

107  16  f)6.8 

57.8 

0.40 

71611 

9.5 

.3102692 

0858 

.8880996 

1649 

.3853571 

3544 

107  45  72.9 

33.8 

0.39 

71527 

10.0 

.3183063 

1230 

.8856829 

7497 

.3843085 

3065 

108  14  49.0 

9.8 

0.37 

714391 

10.5 

.3263208 

1376 

.8832041 

2724 

.38:12329 

2316 

108  42  85.1 

45.8 

0.35 

71346 

11.0 

.3343121 

1290 

.8806634 

7332 

.3821305 

1300 

109  11  61.1 

21.8 

0.33 

71!^ 

11.5 

.3422797 

0J)67 

.8780610 

1323 

.3810014 

0016 

109  39  97.3 

57.8 

0.29 

71151 

V2.0 

.3502231 

0403 

.8753972 

4700 

.3798458 

8467 

110  8  73.5 

33.9 

0.25 

71048 

12.5 

.3581417 

•9590 

.8726721 

7464 

.3786637 

6653 

110  37  49.7 

10.0 

0;20 

70941 

13.0 

.3660350 

:8525 

.8698859 

9617 

.3774551 

4575 

111  5  85.9 

46.1 

0.15 

70629. 

13.5 

.3739025 

7202 

.8670388 

1161 

.3762200 

2231 

111  34  62.1 

22.3 

0.09 

70714! 

14.0 

.3817438 

5617 

.8641310 

2098 

.3749585 

9624 

112  2  98.5 

58.6 

—0.03 

705061 

14.5 

.:)895584 

3765 

.8611627 

2430 

.3736708 

6754 

112  31  75.0 

35.0 

+0.03 

70474 

15.0 

.3973458 

1641 

.8581340 

2158 

.3723570 

3624 

113  0  51.6 

11.5 

0.10 

70349 

15.5 

.4051056 

:924] 

.8550450 

1283 

.3710171 

0232 

113  28  88.4 

48.2 

0.17 

70220 

16.0 

.4128372 

6560 

.8518961 

9809 

.3696511 

6580 

113  57  65.3 

25.0 

0.24 

70088 

16.5 

.4205399 

3590 

.8486875 

7738 

.3682592 

2668 

114  26  42  2 

1.8 

0.31 

69952 

17.0 

.4282131 

0325 

.8454193 

5071 

.3668414 

8498 

114  54  79.3 

38.8 

0.37 

69813 

17.5 

^358564 

6761 

.8420917 

1810 

.3653979 

4070 

115  23  56.5 

15.9 

0.43 

69669 

18.0 

.4434692 

2893 

.8387049 

7957 

.3639287 

9386 

115  51  93.9 

53.2 

0.49 

69522 

18.5 

.451051 1 

:8715 

.8352591 

3514 

.3624339 

4445 

116  20  71.4 

30.7 

0.55 

69372 

19.0 

.458^015 

4223 

.8317545 

8483 

.3609135 

9249 

116  49  49.2 

8.4 

0.60 

69218; 

19.5 

.4661201 

:9413 

.8281913 

2866 

.3593676 

3797 

117  17  87.2 

46.3 

0.64 

69059! 

90.0 

.4736064 

4280 

.8245696 

6664 

.3577963 

8092 

117  46  65.4 

24.4 

0.68 

68896 

20.5 

.4810598 

:8818 

.8208897 

9880 

.3561996 

2132 

118  15  43.8 

2.7 

0.71 

68728 

21.0 

.4884796 

3021 

.8171517 

2515 

.3545778 

5922 

118  43  82.4 

41.2 

0.74 

68555- 

21.5 

.4958653 

6882 

.8133559 

4572 

.3529309 

9460 

119  12  61.3 

20.0 

0.77 

68376; 

22.0 

.5032164 

0398 

.8095025 

6053 

.3512589 

2748 

119  40100.4 

59.0 

0.79 

6S196i 

22.5 

.5105323 

3562 

.8055919 

6962 

.3495621 

5788 

120  9  79.7 

38.2 

0.79 

68010^ 

23.0 

.5178124 

6368 

.8016242 

7300 

.3478404 

8579 

120  38  59.2 

17.7 

0.78 

67819 

23.5 

.5250562 

:88l] 

.7975997 

7070 

.3460940 

1122 

121  6  99.0 

57.4 

0.77 

67621 

24.0 

.5322632 

0887 

.7935186 

6274 

.3443231 

3421 

121  35  79.0 

37.4 

0.75 

67418 i 

24.5 

.5394328 

2588 

.7893810 

4913 

.3425277 

5475 

122  4  59.2 

17.5 

0.72 

67210 

25.0 

.5465644 

3910 

.7851875 

2992 

.3407080 

7286 

122  32  99.7 

57.9 

0-.70 

66997 

25.5 

.5536576 

4848 

.7809381 

:0513 

.3388640 

8854 

123  1  80.4 

38.5 

0.66 

66777 

26.0 

.5607117 

5395 

.7766330 

7477 

.3369959 

:0180 

123  30  61.3 

19-3 

0.61 

66551 

26.5 

.5677262 

5546 

.7722728 

3890 

.3351037 

1266 

123  59  42.4 

0.3 

0.56 

66320 

27.0 

.5747005 

52f)6 

.7678576 

9752 

.3331877 

2114 

124  27  83.8 

41. € 

0.51 

66083! 

27.5 

.5816340 

4638 

.7633879 

5070 

.3312480 

2725 

124  56  65.4 

23.1 

0.45 

65839* 

28.0 

.5885262 

3567 

.7588640 

9845 

.3292847 

3099 

125  25  47.2 

4.9 

0.38 

65589 

28.5 

.5953766 

2078 

.7542861 

4081 

.3272979 

3239 

125  53  89.2 

46.8 

0.32 

65333< 

29.0 

.6021846 

0165 

.7496546 

7780 

.3252878 

3145 

126  22  71.4 

29.0 

025 

65071 

29.5 

.6089498 

7824 

.7449697 

0946 

.3232545 

2820 

126  51  53.8 

11.3 

0.18 

64803 

30.0 

.6156716 

5050 

.7402317 

3580 

.3211982 

2264 

127  19  96.4 

53.8 

0.11 

64529 

30.5 

.6223496 

1838 

.7354411 

5689 

.3191191 

1481 

127  48  79.2 

36.5 

+0.05 

64248 

31.0 

.6280833 

8183 

.7305982 

7274 

.3670174 

0472 

128  17  62.3 

19.5 

—0.01 

63961 

315 

.6355722 

:4080 

.7257034 

8341 

.3148932 

9238 

128  46  45.5 

2.6 

0.07 

63669 

Aug.  1.0 

.6421157 

:9523 

.7207571 

8892 

.3127466 

7779 

129  14  88.9 

45.9 

0.12 

63371, 

1.5 

.6486132 

4506 

.7157596 

8931 

.3105779 

6100 

129  43  72.5 

29.4 

0.17 

631)671 

2.0 

.655(X>44 

:9027 

.7107113 

8462 

.3083871 

4199 

130  12  56.4 

13.3 

0.22 

62757 

2.5 

—.6614688  3080 

+.7056127 

7490 

+.3061745 

2081 

130  40100.4 

57.2 

— OiW 

62441 

NoTK. — ^The  aooemted  letters  oorn^spond  to  tho  mean  cqniuox  and  equator  of  Jan.  Od.0. 
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Date. 
1878. 

BECTANUULAB  EQUATOBIAX. 

POLAK  ECLIPTIC. 

X. 

X'. 

T. 

6017 

Z. 

aE". 

Tme  Tianj(itade. 

X' 

/3  =  0'8 

Latitude. 

Log.  Bad. 
Veot.— p. 

Aag.3.0 

—.6678259 

6660 

+.7004640 

+.3039403 

9746 

O    / 

131  9 

84.6 

41.4 

— 0!30 

0.00 

6^120 

3.5 

.6741352 

:9762 

.6952658 

4049 

.3016846 

7197 

131  38 

69.0 

25.7 

0.33 

61794 

4.0 

.6803964 

2383 

.6900185 

1589 

.2994076 

4435 

132  7 

53.5 

10.1 

0.35 

61464 

4.5 

.6866089 

4517 

.6847225 

8643 

.2971095 

1462 

132  35 

98.2 

54.7 

0.36 

61129 

5.0 

.6927724 

6162 

.6793781 

5212 

.2947905 

8279 

133  4 

83.1 

39.5 

0.37 

60789 

5.5 

.6988864 

7312 

.6739856 

:I30] 

.2924507 

4889 

133  33 

68.2 

24.5 

0.37 

60444 

•  6.0 

.7049506 

7964 

.6685456 

6914 

.2900903 

1292 

134  2 

53.5 

9.7 

0.36 

60094 

6.5 

.7109646 

8114 

.6630584 

2056 

iJ877095 

7492 

134  30 

99.0 

55.1 

0.34 

59742 

7.0 

.7169279 

7757 

.6575246 

6731 

.2853084 

3488 

134  59 

84.7 

40.8 

0.32 

59385 

7.5 

.7228402 

6890 

.6519443 

:0941 

J3828872 

9284 

135  28 

70.6 

26.6 

0.29 

59024 

8.0 

.7287010 

5510 

.6463180 

4691 

.2804461 

4881 

135  57 

56.7 

12.7 

0.25 

58659 

8.5 

.7345099 

3609 

.6406462 

7986 

.2779853 

:0281 

136  25103.1 

59.0 

0.20 

58291 

9.0 

.7402665 

1186 

.6349291 

:0828 

iJ755048 

5483 

136  54 

89.7 

45.5 

0.15 

57920 

9.5 

.7459704 

8236 

.6291673 

3223 

.2730050 

0493 

137  23 

76.5 

32.2 

0.10 

57545 

10.0 

.7516214 

4757 

.6233612 

5175 

.2704859 

5309 

137  62 

63.5 

19.1 

—0.04 

57168 

10.5 

.7572191 

0745 

.6175111 

6687 

.2679478 

9936 

138  21 

50.9 

6.4 

+0.02 

56788 

11.0 

.7627631 

6197 

.6116174 

7762 

.2653908 

4373 

138  49 

98.5 

54.0 

0.09 

56405 

11.5 

.7682531 

1108 

.6056804 

8405 

^28151 

8624 

139  18 

86.3 

41.7 

0.16 

56019 

12.0 

.7736886 

5475 

.5997007 

8620 

.2602208 

2688 

139  47 

74.5 

29.9 

0J22 

55630 

12.5 

.7790693 

:9294 

.5936785 

8411 

.2576081 

6569 

140  16 

63.0 

18.3 

0.29 

55240 

13.0 

.7843949 

2562 

.5876143 

7781 

.2549771 

:0266 

140  45 

51.7 

7.0 

0.36 

54847 

13.5 

.7896650 

5275 

.5815085 

6735 

.2523280 

3783 

141  13100.8 

56.0 

0.42 

54451 

14.0 

.7948791 

7428 

.5753615 

5277 

i2496610 

7120 

141  42 

90.2 

45.3 

0.48 

54053 

14.5 

.8000370 

:9019 

.5691737 

3411 

.2469763 

:0281 

142  11 

80.0 

35.0 

0.54 

53652 

15.0 

.8051382 

0044 

.5629454 

:1140 

i2442740 

3265 

142  40 

70.1 

25.0 

0.59 

53249 

15.5 

.8101824 

0499 

.5566771 

8469 

.2415543 

6075 

143  9 

60.5 

15.3 

0.64 

52843 

16.0 

.8151691 

0379 

.5503691 

5400 

.2388175 

8714 

143  38 

51.3 

6.1 

0.68 

52434 

16.5 

.8200981 

:9682 

.5440219 

1940 

.2360636 

1182 

144  6102.6 

57.3 

0.72 

52023 

17.0 

.8240689 

8404 

.5376358 

80JK) 

.2332927 

3481 

144  35 

94.2 

48.9 

0.75 

51609 

17.5 

i)297812 

6540 

.5312112 

3856 

.2305051 

5612 

145  4 

86.1 

40.7 

0.77 

51192 

18.0 

.8345347 

4089 

.5247486 

9241 

.2277010 

7578 

145  33 

78.4 

33.0 

0.78 

60772 

18.5 

.8392289 

1045 

.5182483 

4249 

.2248805 

9380 

146  2 

71.2 

25.7 

0.78 

50349 

19.0 

.8438635 

7405 

.5117108 

8885 

.2220437 

1019 

146  31 

64.4 

18.8 

0.78 

49923 

19.5 

.8484381 

3165 

.5051364 

3152 

.2191910 

2499 

147  0 

58.0 

12.3 

0.77 

49494 

20.0 

.8529524 

8322 

.4985256 

7055 

.2163224 

3820 

147  29 

52.1 

6.4 

0.76 

49062 

20.5 

.8574059 

2871 

.4918789 

•0599 

.2134382 

4985 

147  58 

46.6 

0.8 

0.73 

48625 

21.0 

.8617981 

6808 

.8451967 

3787 

.2105385 

5995 

148  26  101.5 

55.7 

0.70 

48185 

21.5 

.8661288 

0129 

.4784794 

6625 

.2076235 

6852 

148  55 

96.9 

51.0 

0.66 

47741 

22.0 

.8703976 

2832 

.4717275 

9116 

i»46935 

7558 

149  24 

92.7 

46.8 

0.62 

47203 

22.5 

.8746041 

4912 

.4649414 

:1265 

.2017486 

8116 

149  53 

89.0 

43.0 

0.57 

46841 

23.0 

.8787480 

6366 

.4581217 

3078 

.1987891 

8528 

150  22 

85.7 

39.6 

0.52 

46384 

23.5 

iJ828289 

7190 

.4512689 

4560 

.1958152 

8796 

150  51 

82.7 

36.6 

0.47 

45924 

24.0 

.8868464 

7380 

.4443834 

5715 

.1928271 

8921 

151  20 

80.2 

34.0 

0.41 

45459 

24.5 

.8908001 

6932 

.4374657 

6548 

.1898251 

8908 

151  49 

78.0 

31.7 

0.35 

44989 

25.0 

.8946896 

5843 

.4305163 

7063 

.1868094 

8757 

152  18 

76.4 

30.1 

0.28 

44515 

25.5 

.8985147 

4110 

.4235358 

7268 

.1837802 

8472 

152  47 

75.2 

28.8 

0.21 

44036 

26.0 

.9022751 

1730 

.4165246 

7165 

.1807376 

8052 

153  16 

74.4 

28.0 

0.14 

43553 

26.5 

.9059705 

8700 

.4094832 

6760 

.1776819 

7502 

153  45 

74.0 

27.5 

0.07 

43065 

27.0 

D096006 

5017 

.4024122 

6059 

.1746134 

6823 

154  14 

74.0 

27.5 

+0.01 

42573 

27.5 

.9131650 

0677 

.3953120 

5066 

.1715323 

6019 

154  43 

74.4 

27.9 

—0.05 

42075 

28.0 

.9166633 

5676 

.3881832. 

3787 

.1684387 

5089 

155  12 

75.3 

28.7 

0.11 

41573 

28.5 

.9200953 

0012 

.3810263 

2227 

.1653329 

4038 

155  41 

76.5 

29.8 

0.16 

41066 

29.0 

.9234608 

3684 

.3738419 

:039l 

.10^152 

2867 

156  10 

78.1 

31.3 

0.21 

40555 

29.5 

.9267594 

6687 

.3666305 

8285 

.1590858 

1580 

156  39 

80.1 

33.2 

0J25 

40039 

30.0 

.9299910 

9020 

.3593927 

5915 

.1559450 

:0178 

157  8 

82.6 

35.5 

0.29 

39519 

30.6 

.9331553 

0680 

.3521291 

3287 

.1527931 

8666 

157  37 

85.3 

38.3 

0.32 

38995 

31.0 

.9362520 

1664 

.3448402  :0406 

.1496302 

7043 

158  6 

88.4 

41.4 

0.35 

38466 

31.5 

.9392809 

MY70 

.3375267 

7279 

.1464567 

5314 

158  35 

92.0 

44.9 

0.37 

37933 1 

1 

Sept.1.0 

.9422417 

1595 

.3301890 

3910 

.1432726 

3479 

159  4 

96.0 

48.8 

0.38 

373971. 

*^  1.5 

.9451343 

0538 

.3228277 

:0305 

.1400783 

1542 

159  3:noo.2 

53.0 

0.38 

36857 

2.0 

—.9479584 

8797 

-f-.31 54434 

6469 

+.1368741 

9506 

160  2104.8 

57.6 

—0.38 

36314 

NOTK.— :  denotes  a  obange  in  the  preoodlng  flgnre. 
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Date. 
1878. 

RECTANGULAR  EQUATORIAL. 

1 
POLAR  ECLIPTIC. 

X. 

X'. 

T. 

T', 

Z. 

Z'. 

A  — ©'8 

Tme  Longitude. 

V 

Latitade. 

Log.Rad.! 
V«5t— p; 

1 

Sept.2.5 

—.9507138 

6368 

+.3080366 

2408 

+.1336602 

7373 

160  32  49.8 

2.5 

—0.37 

0.00 

35767 

3.0 

.9534002 

3250 

.3006077 

8126 

.1304367 

5143 

161  1  55.2 

7.8 

0.35 

35216 

3.5 

.9560175 

:9440 

.2931573 

3629 

.1272039 

2821 

161  30  60.9 

13.4 

0.32 

34663 

4.0 

.9585656 

4939 

.2856861 

8924 

.1239622 

:04io 

161  59  67.0 

19.5 

0.29 

34107 

4.5 

.9610443 

:9744 

i^81946 

4016 

.1207117 

7911 

162  28  73.5 

25.9 

0.25 

33548; 

1 

5.0 

.9634534 

3853 

.2706833 

8909 

.1174528 

5327 

162  57  80.2 

32.6 

0.21 

^987 

6.5 

.9657029 

7266 

iJ631527 

3609 

.1141855 

2660 

163  26  87.4 

30.7 

0.16 

32425 

6.0 

.9680627 

!9982 

.2556035 

8123 

.1109102 

9912 

163  55  95.0 

47.3 

0.10 

31860 

6.5 

.9702626 

1999 

.2480363 

2457 

.1076270 

7086 

164  24  102.9 

55.1 

—0.04 

31293 

7.0 

.9723923 

3315 

.2404517 

6617 

.1043362 

4183 

164  54  51.1 

3.3 

+0.02 

30725. 

7.5 

.9744517 

3927 

.2328500 

:0606 

.1010380 

1207 

165  23  59.8 

11.9 

0.09 

30156 

8.0 

.9764407 

3836 

.2252318 

4430 

.0977327 

8159 

165  52  68.9 

20.9 

0.15 

29585 

8.5 

.4783592 

3040 

.2175975 

8093 

.0944204 

5041 

166  21  78.4 

30.3 

0.22 

29012; 

9.0 

.9802071 

1538 

J2099477 

S1600 

.0911013 

1855 

166  50  88.3 

40i2 

0i28 

28438 

9.5 

.9819841 

9327 

J3022829 

4957 

.0877757 

8604 

167  19  98.7 

50.5 

0.35 

27864 

JO.O 

.9836901 

6406 

.1946036 

8169 

.0844439 

5291 

167  49  49.5 

1.3 

0.41 

27290 

10.5 

.9853250 

2774 

.1869104 

:1242 

.0811061 

1918 

168  18  60.7 

12.4 

0.47 

25714, 

11.0 

.9868886 

8429 

.1792039 

4182 

.0777624 

8486 

168  47  72.2 

23.9 

0.52 

26138! 

11.5 

.9883809 

3371 

.1714844 

6992 

.0744131 

4998 

169  16  84.2 

35.9 

0.57 

^562 

12.0 

.9^98019 

7600 

.1637526 

9678 

.0710583 

1455 

169  45  96.8 

48.4 

0.61 

24985 

12.5 

.9911515 

1115 

.1560088 

2244 

.0676983 

7860 

170  15  49.9 

1.4 

0.65 

24407' 

13.0 

.9924295 

3915 

.1482535 

4695 

.0643333 

4214 

170  44  63.5 

16.0 

0.68 

23830 

13.5 

.9936357 

5996 

.1404874 

7038 

.060%36 

:0522 

171  13  77.6 

29.0 

0.71 

23252 

14.0 

.9947700 

7359 

.1327109 

9276 

.0575893 

6783 

171  42  92.1 

43.5 

0.73 

22bT3 

14.5 

.9958322 

8000 

.1249246 

:1417 

.0542108 

3003 

172  11 107.2 

585 

0.74 

22094 

15.0 

.9968221 

7919 

.1171291 

3465 

.0508282 

9181 

172  41  62.8 

14.1 

0.74 

21514 

15.5 

.9977396 

7114 

.1093248 

5425 

.0474418 

5322 

173  10  78.9 

30.2 

0.73 

20933 

16.0 

.9985846 

5584 

.1015122 

7302 

.0440517 

1425 

173  39  95.6 

46.8 

0.72 

20352' 

16.5 

.9993569 

3327 

.0936919 

9102 

.0406583 

7496 

174  9  52.8 

3.9 

0.70 

20770: 

17.0 

1.0000566 

0344 

.0858645 

:0831 

.0372617 

3533 

174  38  70.6 

21.7 

0.67 

19187' 

1 

17.5 

1.0006836 

6634 

.0780305 

2494 

.0338622 

9542 

175  7  88.9 

39.9 

0.63 

18602 

18.0 

1.0012377 

2195 

.0701906 

4097 

.0304601 

5525 

175  36107.7 

58.6 

0.58 

18016 

18.5 

1.0017186 

7024 

.06^3452 

5645 

.0270556 

1484 

176  6  67.1 

17.9 

0.53 

17430 

19  0 

1.0021263 

1122 

.0544949 

7144 

.0236488 

7420 

176  35  87.1 

37.9 

0.48 

16842, 

19.5 

1.0024607 

4486 

.0466403 

8600 

.0202402 

3338 

177  4  107.6 

58.3 

0.42 

1&&2 

20.0 

1.0027217 

7116 

.0387819 

:0018 

.0168300 

9240 

177  34  68.7 

19.4 

0.35 

1566Q 

20.5 

1.0029092 

9011 

.0309203 

:1404 

.0134184 

5128 

178  3  90.3 

40.9 

0.29 

15067 

21.0 

1.0030231 

0171 

.0230561 

2763 

.0100057 

1004 

178  33  52.5 

3.1 

oaa 

14472 

21.5 

1.0030633 

0593 

.0151899 

4102 

.0065921 

6872 

179  2  75.3 

26.8 

0.16 

13874 

22.0 

1.0030298 

0279 

+.0073223 

5427 

+.0031779 

2733 

179  31  98.6 

49.1 

0.09 

13275, 

22.5 

1.0029224 

9225 

—.0005461 

3256 

—.0002367 

1412 

180  1  62.4 

12.8 

+0.02 

12673 

23.0 

1 .0027412 

7434 

.0084147 

1941 

.0036513 

5552 

180  30  86.8 

37.2 

—0.04 

12069 

23.5 

1.0024860 

4902 

.0162829 

0622 

.0070658 

:9693 

181  0  51.7 

2.0 

0.11 

11462  i 

24.0 

1.0021568 

1631 

.0241501 

:9294 

.0104798 

3830 

181  29  77.1 

27.4 

0.17 

10853, 

24.5 

1.0017537 

7621 

.0320157 

:7949 

.0138931 

7960 

181  58103.1 

53.3 

0,23 

10:242 : 

25.0 

1.0012766 

2871 

.0398790 

6582 

.0173054 

2080 

182  28  69.7 

19.9 

0.28 

09G29 

25.5 

1.0007256 

7382 

.0477395 

5187 

.0207164 

6187 

182  57  96.7 

46.8 

0.32 

09014 

26.0 

1.0001007 

1154 

.0555965 

3757 

.0241259 

0279 

183  27  64i2 

14.3 

0.36 

08396 

26.5 

.9994019 

4187 

.06344!>4 

2286 

.0275336 

4353 

183  56  92.3 

42.3 

0.39 

07777 

27.0 

.9986291 

6480 

.0712977 

0770 

.0309392 

8406 

184  26  60.9 

10.9 

0.42 

07155 

27.5 

.9977824 

8034 

.0791406 

!9199 

.0343425 

2436 

184  55  89.9 

39.8 

0.44 

06531 

28.0 

.9968618 

8849 

.0869776 

7570 

.0377432 

6441 

185  25  59.4 

9.3 

0.46 

059a5 

28.5 

.9968673 

8925 

.0948080 

5875 

.0411410 

0416 

185  54  89.4 

39J2 

0.47 

05277 

29.0 

.9947991 

8264 

.1026312 

4108 

.0445357 

4361 

186  24  60.0 

9,8 

0.46 

04646 

29.5 

.9936573 

6867 

.1104466 

2263 

.0479269 

8270 

186  53  91.0 

40.7 

0.45 

04014, 

30.0 

.9924419 

4734 

.1182536 

0335 

.0513145 

2144 

187  23  62.4 

12.1 

0.43 

03381  1 

30.5 

.9911530 

1866 

.1260516 

:8316 

.0546981 

5978 

187  32  94.3 

43.9 

0.41 

02745 

Oct.  1.0 

.9897907 

8264 

.1338400 

6202 

.0580775 

t9770 

188  22  66.6 

16.2 

0.38 

02108 

1.5 

.9883551 

3929 

.1416182 

3986 

.0614523 

3516 

188  51  99.3 

48.8 

0.34 

01471 

2.0 

.9868464 

8863 

.1493856 

1662 

.0648225  7216 

189  21  72.5: 

220 

0.30 

00833 

2.5 

—.9852647 

3067 

—.15714161:9224 

—.0681876  0865 

189  50  106.2 

55.6 

—0.26 

00194 

Note.— The  acoeoted  letters  oorrespond  to  the  mean  eqniDox  and  equator  of  Jan.  0(1.0. 


SUN'S  COORDINATES,  1 8T8.        397 


Date. 
1878. 

RECTAIJGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 
6543 

T. 

6666 

Z. 

Z'. 

Tme  Longitade. 

X' 

/3  =  ©'8 

Latitude. 

Log.  Rod. 
Veot.=»p. 

9.99 

♦99554 

Oct.  3.0 

—.9836108 

—.1648856 

—.0715475 

4463 

190  20  80.4 

2f).7 

— 0!20 

3.5 

.9618829 

9291 

.1726170 

3983 

.0749019 

8005 

190  50  54.9 

4.2 

0.14 

98915 

4.0 

.9800829 

1312 

.1803352 

1168 

0782507 

1492 

191  19  89.9 

39.2 

0.08 

98276 

4.5 

.9782104 

2608 

.1880397 

:82]6 

0815935 

4918 

191  49  65.3 

14.5 

—0.02 

97636 

5.0 

.9762655 

3180 

.2957300 

5122 

.0849301 

8283 

192  18101.2 

50.4 

+0.04 

96996 

6.5 

.9742485 

3031 

.2034055 

1880 

.0882603 

1583 

192  48  77.5 

26.6 

O.IO 

96357 

6.0 

.9721595 

2162 

.21 10656 

:8484 

.0915838 

4817 

193  18  54.3 

3.4 

0.17 

95719 

6.5 

.9699988  :0576 

.2187098 

4929 

.0949004 

7982 

193  47  91.5 

40.5 

0Ji3 

95082 

7.0 

.9677665 

8275 

.2263374 

1209 

.0982098 

1075 

194  17  69.1 

18.1 

0.29 

94447 

7.5 

.9654627 

5259 

i{339479 

7318 

.1015118 

4094 

194  46107i2 

56.2 

0.34 

93813 

8.0 

.9630876 

1529 

.2415408 

3251 

.1048062 

7037 

195  16  85.7 

34.6 

0.39 

93180 

8.5 

.9606412 

7086 

.2491157 

:9004 

.1080928 

:9902 

195  46  64.7 

13.6 

0.44 

92548 

9.0 

.9581238 

1933 

.2566719 

4570 

.1113713 

2686 

196  15104i2 

53.0 

0.49 

91918 

9.5 

.9555354 

6071 

.2642090 

:9945 

.1146416 

5388 

196  45  84.2 

33.0 

0.53 

91290 

10.0 

.9528762 

9500 

.2717265 

5125 

.1179034 

8006 

197  15  64.7 

13.4 

0.57 

90664 

10.5 

.6501464 

2223 

.2792239 

0104 

.1211565 

0536 

197  44  105.7 

54.4 

0.59 

90039 

11.0 

.9473463 

4243 

.2867006 

4876 

.1244007 

2978 

198  14  87.2 

35.8 

0.61 

89416 

11.5 

.9444760 

5561 

.2941561 

:9436 

.1276357 

5327 

198  44  69.3 

17.8 

0.62 

88796 

12.0 

.9415357 

6179 

.3015898 

3779 

.1308612 

7582 

199  14  51.9 

0.3 

0.62 

88178 

12.5 

.9385255 

6098 

.3090012 

:7898 

.1340771 

:9741 

199  43  94.8 

43.3 

0i>2 

87562 

13.0 

.9354457 

5321 

.3163898 

1790 

.1372831 

1801 

200  13  78.4 

26.8 

0.61 

86949 

13.5 

.9322964 

3849 

.3237550 

5448 

.1404790 

3760 

200  43  62.6 

10.9 

0.59 

86339 

14.0 

.9290778 

1684 

.3310962 

:8866 

.1436646 

5616 

201  12107.3 

55.5 

0.56 

85730 

14.5 

.9257899 

8826 

.3384130 

2040 

.1468396 

7366 

201  42  92.5 

40.7 

0.53* 

85122 

15.0 

.9224329 

5277 

.3457048 

4964 

.1500039 

:9009 

202  12  78.2 

26.4 

0.49 

84516 

15.5 

.9190069 

1038 

.3529711 

7633 

.1531571 

0541 

202  42  64.6 

12.7 

0.44 

83913 

16.0 

.9155122 

6112 

.3602114 

0043 

.1562990 

1961 

203  11111.5 

59.5 

0UJ9 

83312 

16.5 

.9119490 

:0503 

.3674251 

2187 

.1594294 

3265 

203  41  99.0 

46.9 

0.33 

82712 

17.0 

.9083175 

4207 

.3746117 

4060 

.1625481 

4453 

204  11  87.1 

34.9 

0.27 

82114 

17.5 

.9046179 

7232 

.3817707 

5657 

.1656548 

5520 

204  41  75.8 

23.6 

0.21 

81516 

18.0 

.9008504 

9578 

.3889015 

6972 

.1687493 

6466 

205  11  65.0 

12.7 

0.14 

80921 

18.5 

.8970153 

1248 

.3860035 

:7999 

.1718313 

7287 

205  41  54.8 

2.5 

+0.07 

80328 

19.0 

.8931127 

2243 

.4030761 

:8733 

.1749005 

7980 

206  10105.2 

52.8 

0.00 

79736 

19.5 

.8891429 

2566 

.4101188 

:9168 

.1779567 

8543 

206  40  96.2 

43.7 

—0.07 

79144 

20.0 

.8851061 

2219 

.4171308 

:9296 

.1809996 

8973 

207  10  87.7 

35.2 

0.14 

78552 

20.5 

.8810025 

1204 

.4241118 

:9114 

.1840290 

:926H 

207  40  79.8 

27.3 

050 

77962 

2J.0 

.8768324 

9523 

.4310610 

:8614 

.1870447 

:9427 

208  10  72.4 

19.8 

0.26 

77373 

21.5 

.8725960 

7181 

.4379780 

7792 

.1900464 

:9445 

208  40  65.6 

12.9 

0.32 

76785 

22.0 

.8682936 

4177 

.4448622 

6643 

.1930338 

:9321 

209  10  59.3 

6.5 

0.37 

76197 

22.5 

^  .8639254 

:0516 

.4517130 

5159 

.]%0068 

:9054 

209  40  53.6 

0.8 

0.42 

75609 

23.0 

.8594918 

6200 

.4585300 

3338 

.1989650 

8636 

210  9108.4 

55.5 

0.47 

75021 

23.5 

.8549930 

:1233 

.4653126 

1173 

.2019082 

8070 

210  39  103.8 

50.9 

0.51 

74434 

24.0 

.8504294 

5617 

.4720602 

:8658 

.2048362 

7352 

211  9  99.7 

46.7 

0.54 

73848 

24.5 

.8458014 

9358 

.4787721 

5786 

.2077486 

6478 

211  39  96.1 

43.1 

0.56 

73263 

25.0 

.8411093 

2457 

.4854477 

2551 

.2106452 

n446 

212  9  93.0 

39.9 

0.58 

72677 

25.5 

.8363335 

4920 

.4920866 

:8949 

.2135258 

4254 

212  39  90.3 

37.2 

0.59 

72091 

26.0 

.8315343 

6748 

.4986882 

4975 

.2163902 

2900 

213  9  88.1 

34.9 

0.59 

71506 

26.5 

.8266520 

7945 

.5052518 

0621 

.2192381 

1381 

213  39  86.5 

33.2 

0.58 

70922 

27.0 

.8217070 

8515 

.5117769 

5882 

.2220694 

:9697 

214  9  85.3 

31.9 

0.57 

703:w 

27.5 

.8166996 

8461 

.5182631 

0754 

.2248838 

7843 

214  39  84.6 

31.2 

0.54 

69754 

28.0 

.8116302 

7787 

.5247100 

5234 

.2276811 

5819 

215  9  84.3 

30.9 

0.51 

69171 

28.5 

.8064994 

6499 

.5311170 

:93]4 

.2304610 

3621 

215  39  84.5 

31.0 

0.48 

68r)89 

29.0 

.8013076 

4600 

.5374835 

2990 

.2332233 

1247 

216  9  85.1 

31.5 

0.44 

68009 

29.5 

.7960552 

2096 

.5438090 

6256 

i2359677 

8694 

216  39  86.0 

32.4 

0.39 

67431 

30.0 

.7907426 

8990 

.5500929 

:9106 

.2386941 

5961 

217  9  87.4 

33.7 

0.34 

66853 

30.5 

.7853701 

5285 

.5563348 

1537 

.2414022 

3045 

217  39  89.3 

35.5 

0.28 

66276 

31.0 

.7799382 

10985 

.5625342 

3541 

.2440918 

:9944 

218  9  91.6 

37.7 

0.22 

65701 

31.5 

.7744472 

6095 

.5686908 

5117 

■  .2467628 

6657 

218  39  94.2 

40.2 

0.16 

65128 

Nov.  1 .0 

.7688975 

$0647 

.5748030 

6261 

.2494149 

3181 

219  9  97.2 

43.1 

0.09 

64557 

1.5 

.7632897 

4559 

.5808731 

6965 

.2520480 

:9515 

219  39100.6 

46.5 

—0.03 

63988 

2.0 

—.7576243 

7924 

—.5868979 

7225 

—.2546619 

5658 

220  9104.5 

50.3 

+0.04 

63422 

♦  Tlie  llrot  flgures  of  this  and  the  following  lognzitluns  aro  9.99. 
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Bate. 
1978. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

T. 

T'. 
7037 

X. 

Z'. 

Tme  Longitude. 

V 

Latitude 

1 

Log.  Bad. 
VecL-p. 

Nov.  2.5 

—.7519017 

:0718 

—.5928779 

—.2.572563 

1605 

220  39  108.7 

bA.b 

+o!ii 

9.09 

62859 

3.0 

.7461223 

2943 

.5988126 

6396 

.2598312 

7358 

221  9113.3 

59.0 

0.17 

62S296, 

35 

.7402866 

4605 

.6047016 

5297 

.2623862 

2912 

221  40  58.3 

4.0 

0.23 

61740 

4.0 

.7343951 

5709 

.6105444 

3739 

J^921 1 

8265 

222  10  63.6 

9.2 

0iJ8 

61185 

4.5 

.7284482 

6259 

.6163407 

1714 

.2674359 

3417 

222  40  69.3 

14.8 

0.33 

60634 

5.0 

.7224463 

6259 

.6220900 

:9220 

.2699302 

8364 

223  10  75.4 

20.8 

0.38 

60087 

5.5 

.7163898 

5713 

.6277921 

6254 

.2724041 

3107 

223  40  81.9 

27.2 

0.42 

59543 

6.0 

.7102791 

4625 

.6334464 

2810 

.2748572 

7642 

224  10  88.9 

34.1 

0.46 

59003 

6.5 

.7041148 

3001 

.6390526 

8885 

.2772895 

1969 

224  40  96.2 

41.4 

0.49 

58467 

7.0 

.6978972 

:0844 

.6446101 

4473 

.2797008 

6087 

225  10  103.9 

49.0 

0.51 

57936 

7.5 

.6916269 

8160 

.6501187 

19572 

.2820909 

:9992 

225  40 1 12.0 

57.1 

0.52 

57409 

8.0 

.6853044 

4953 

.6555778 

4177 

.2844596 

3684 

226  11  60.5 

5.5 

0.53 

56887 

8.5 

.6789300 

:1228 

.6609871 

8284 

.2868068 

7160 

226  41  69.4 

14.3 

0.52 

56369 

9.0 

.6725042 

6988 

.6663462 

1889 

.2891322 

0419 

227  11  78.7 

23.5 

0.51 

55856 

9.5 

.6660274 

2238 

.6716546 

4987 

.2914357 

3459 

227  41  88.4 

33.1 

0.49 

55347 

10.0 

.6595000 

6982 

.6769120 

7575 

.2937172 

6279 

228  11  98.6 

43.2 

0.47 

54844 

10.5 

.6529226 

:1226 

.6821181 

:9650 

5959763 

8875 

228  411082 

53.7 

0.44 

54345 

11.0 

.6462955 

4973 

.6872725 

1209 

.2982130 

1247 

229  12  60.2 

4.6 

0.40 

53851 

11.5 

.6396192 

8228 

.6923748 

2246 

.3004270 

3392 

229  42  71.6 

16.0 

0.36 

533G2 

12.0 

.6328940 

:0994 

.6974244 

2757 

.3026182 

5310 

230  12  83.5 

27.8 

0.31 

52878 

12.5 

.6261204 

3276 

.702421 1 

2739 

.3047865 

6998 

230  42  95.9 

40.2 

0ii6 

52398 

13.0 

.6192990 

5079 

.7073644 

2186 

.3069316 

-8455 

231  12108.7 

52.9 

050 

519S2 

13.5 

.6124302 

6409 

.7122539 

1097 

.3090535 

:9679 

231  43  62.0 

6.1 

0.14 

51451 

14.0 

.6055144 

7268 

.7170893 

:9467 

.3111519 

0669 

232  13  75.7 

19.7 

0.08 

50985 

14.5 

.5985521 

7662 

.7218702 

7291 

.3132268 

1424 

232  43  89.9 

33.8 

+0.01 

50523 

15.0 

.5915439 

7597 

.7265963 

4568 

,3152778 

1940 

233  13 104.5 

48.3 

— 0i)6 

50066 

15.5 

.5844902 

7077 

.7312670 

1291 

.3173049 

2217 

233  44  69.6 

3.3 

0.13 

49613 

16.0 

.5773914 

6106 

.7358820 

7457 

.3193077 

2251 

234  14  75.2 

18.8 

050 

49164 

16.5 

.5702480 

4689 

.7404409 

3062 

.3212862 

2042 

234  44  91.2 

34.8 

0.27 

48718 

17.0 

.5630606 

2831 

.7449433 

8103 

.3232401 

1587 

235  14  107.7 

51.2 

0.33 

48277 

17.5 

.5558297 

:0539 

.7493889 

2575 

.3251693 

0885 

235  45  64.7 

8.2 

0.39 

47840 

18.0 

.5485557 

7815 

.7537772 

6475 

.3270737 

:9936 

236  15  82.2 

25.6 

0.45 

47407 

18.5 

.5412392 

4666 

.7581078 

:9798 

.3289529 

8734 

236  45 100.0 

43.3 

0.50 

46977 

19.0 

.5338808 

:1098 

.7623804 

2541 

.3308070 

7282 

237  16  58.3 

1.5 

0.55 

46550 

19.5 

.5264811 

7117 

.7665944 

4698 

.3326365 

5574 

237  46  77.0 

20.1 

0.58 

46127 

20.0 

.5190406 

2728 

.7707494 

6265 

.3344386 

3611 

238  16  96.1 

39.1 

0.62 

45707 

20.5 

.5115598 

7936 

.7748451 

7239 

.3362159 

1390 

238  46115.6 

58.8 

0.65 

45289 

21.0 

.5040393 

2746 

.7788812 

7618 

.3379672 

8910 

239  17  75.6 

18.4 

0.67 

44875 

21.5 

.4964796 

7164 

.7828573 

7397 

.3396924 

6169 

239  47  96.0 

38.8 

0.68 

44463 

22.0 

.4888814 

:1198 

.7867729 

6571 

.3413915 

3167 

240  17116.7 

59.4 

0.68 

44054 

22.5 

.4812453 

4852 

.7906280 

5140 

.3430643 

:9902 

240  48  77.8 

20.4 

0.67 

43648 

23.0 

.4735718 

8133 

.7944220 

3098 

.3447105 

6371 

241  18  99.3 

41.8 

0.66 

43245 

23.5 

.4658616 

:1046 

.7981547 

0443 

.3463300 

2573 

241  39  61.2 

3.6 

0.64 

42845 

24.0 

.4581154 

3599 

.8018257 

7171 

.3479227 

8508 

242  19  83.4 

25.7 

0.62 

42447 

24.5 

.45033^7 

5796 

.8054347 

3279 

.3494885 

4173 

242  49 105.9 

48.1 

0.59 

42053 

25.0 

.4425172 

7645 

.8089813 

8764 

.3510271 

:9567 

243  20  68.7 

10.8 

0.55 

41662 

25.5 

.4346665 

9153 

.8124652 

3622 

.3525385 

4689 

243  50  91.9 

33.9 

0.51 

41273  1 

26.0 

.4267822 

:0324 

.8158861 

7850 

.3540225 

:9537 

244  20115.4 

57.3 

0.46 

40887 

26.5 

.4188649 

!ll65 

.8192438 

1446 

.3554791 

4111 

244  51  79.1 

21.0 

0.41 

40504 

27.0 

.4109153 

:1683 

.8225378 

4405 

.3569081 

8409 

245  21 103.1 

44.9 

0.35 

40124 

27.5 

.4029341 

:]885 

.8257680 

6726 

.3583093 

2429 

245  52  67.4 

9.2 

059 

39747 

28.0 

.3949219 

:1776 

.8289342 

8408 

.3596827 

6171 

246  22  92.0 

33.7 

0.23 

39374 

28.5 

.3868795 

!l366 

.8320360 

•9445 

.3610283 

:9635 

246  52116.7 

58.3 

0.17 

39005 

29.0 

.3788076 

:0660 

.8350733 

:9838 

.3623459 

2819 

247  23  81.7 

23i3 

0.10 

38639 

29.5 

.3707067 

9664 

i^0460 

t9585 

.3636353 

5721 

247  53  107.0 

48.4 

—0.03 

37277 

30.0 

.3625775 

8385 

.8409537 

8682 

.3648965 

8341 

248  24  72.5 

13.8 

+0.03 

37919 

30.5 

.3544206 

6829 

.8437962 

7127 

.3661295 

0679 

248  54  98.2 

39.4 

0.09 

37565 

Dec.  1.0 

.3462366 

5002 

.8465734 

4919 

.36r3342 

2735 

249  25  64.1 

5.2 

0.15 

37216 

1.5 

.3380262 

2911 

.8492851 

2056 

.3685105 

4506 

249  55  90.3 

31.3 

0.20 

36872 

2.0 

—.3297900 

:056l 

—.8519310 

8536 

—.3696582 

5992 

250  25116.7 

57.7 

+055 

36532 

Note.— The  oooented  letters  oonospond  to  the  mean  equinox  and  equator  of  Jan.  iAJk 
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Date. 


1878. 


Dec.  2.5 
3.0 
3.5 
4.0 
4.5 

5.0 
5.5 
6.0 
6.5 
7.0 

7.5 
8.0 
8.5 
9.0 
9.5 

10.0 
10.5 
11.0 
11.5 
12.0 

12.5 
13.0 
13.5 
14.0 

14.5 
15.0 
15.5 
16.0 

16.5 
17.0 
17.5 
18.0 

18.5 
19.0 
19.5 
20.0* 

20.5 
21.0 
21.5 
•22.0 

22.5 

23.0 
23.5 

24.0 

24.5 
25.0 
25.5 
26.0 

26.5 
27.0 
27.5 
28.0 

28.5 
29.0 
29.5 
30.0 

30.5 
31.0 
31.5 

32.0 


RECTANGULAR  EQUATORIAL. 


POLAR  ECLIPTIC. 


X. 


.3215287 
.3132428 
.3049331 
.2966004 
.2882451 


X'. 


7960 
5113 
:2028 
8713 
5172 


.2798679  :1411 


.2714694 
.2630502 
J^546110 
.2461524 

.2376750 
.2291794 
.2206662 
.2121360 

J3035894 

.1950270 
.1864495 
.1778575 
.1692516 
.1606323 

.1520003 
.1433562 
.1347006 
.1260343 

.1173579 
.1086721 
.0999776 
.0912749 

.0825648 
.0738479 
.0651249 
.0563964 

.0476630 
.0389254 
.0301844 
.0214408 

.0126953 
—.0039485 
+.0047988 

.0135458 

.0222919 
.0310363 
.0397784 
.0485174 

.0572527 
.0659836 
.07470f>2 
.0834288 

.0921416 
.1008469 
.1095441 
.1182324 

.1269111 
.1355796 
.1442371 
.1528830 

.1615166 

.1701372 

.1787441 

+.1873367 


7437 
3256 

8875 
4299 

9535 
4589 
9467 
4175 
8719 

3104 
7338 
:1427 
5377 
9193 

2881 
6448 
9900 
3243 

6489 

9638 

:2700 

5680 

8586 

:1423 

4199 

6921 

9593 
:2222 

4818 
7387 

9937 

:2473 

4995 

2461 

•9918 

J7359 

4776 

2163 

:9513 
6819 
4072 
1266 

:8392 
5443 
2413 

:9295 

6081 

2765 

:9339 

5798 

2134 

:8340 
4409 
0336 


.8545110  4358 
.8570248  :9515 
.8594724  4012 
.8618535  7844 
.8641679  1009 


.8664155 
.8685962 
.8707099 
.8727564 
.8747355 

.8766472 
.8784913 
.8802677 
.8819762 
.8836166 

.8851888 
.8866928 
.8881284 
.8894954 
.8907937 

.8920233 
.8931840 
.8942757 
.8952982 

.8962513 
.8971350 
.8979492 
.8986938 

.8993686 
.8999735 
.9005085 
.9009735 

.9013684 
.9016934 
.9019478 
.9021318 

.9022455 
.9022888 
.9022616 
.9021639 


.9019958  :0114 


3506 
5334 
6493 
6979 
6792 

5931 
4394 
2180 
9287 
5713 

1457 
6519 

0898 
4590 
7596 

:9915 
1545 
2485 
2733 

2287 
1147 
9312 
6782 

3553 
9626 
5000 
9674 

3647 
6921 
9489 
1353 

2514 
2971 
2723 
1771 


.9017572 
.9014481 
.9010685 

.9006184 
.9000980 
.8995072 
.8988461 

.8981147 
.8973131 
.8964413 
.8954995 

.8944878 
.8934064 
.8922554 
.8910349 


7753 
4686 
0915 

6438 
1259 
5376 

8790 

1501 
3510 
4817 
5424 

5332 
4543 
3058 
0879 


.8897451  8006 

.8883860  4440 

.8869579  :0184 

..8854608  5239 


.3707773 
.3718678 
.3729296 
.3739626 
.3749668 

.3759421 
.3768883 
.3778055 
.3786935 
.3795523 

.3803818 
.3811821 
.3819530 
.3826945 
.3834065 

.3840890 
.3847418 
.3853650 
.3859585 
.3865222 

.3870561 
.3875601 
.3880341 

.3884781 

.3888920 
.3892757 
.3896293 
.3899526 

.3902456 
.3905082 
.3907405 
.3909423 

.3911137 
.3912547 
.3913651 
.3914449 

.3914941 
.3915127 
.3915007 
.3914582 

.3913850 
3912812 
.3911468 

.3909818 

.3907862 
.3905600 
.3903033 
.3900161 

.3896984 
.3893502 
.3889716 
.3885627 

.3881235 
.3876540 
.3871543 
.3866245 

.3860647 

.3854749 

.3848551 

..3842054 


Z'. 


7191 
8105 
8731 
9070 
9121 

8883 
8354 
7535 
6424 
5021 

3325 
1337 
9055 

6480 
3609 

0444 
6981 
3223 
9167 
4814 

0163 

5213 

:9963 

4413 

8562 
2409 
5955 
9199 

2139 
4775 
7108 
9137 

0861 
2282 
3396 
4205 

4707 
4904 
4795 
4381 

3660 
2633 
1300 
9661 

7716 
5465 
2909 
0048 

6882 
3411 
9636 
5559 

1178 
6495 
1509 
6223 

0636 
4750 
8563 

2078 


True  Longitude. 


250  56  83.2 

251  26109.9 

251  57  76.8 

252  27 104.0 
252  58  71.3 


253  28 
353  59 

254  29 

255  0 
255  30 


98.8 
66.5 
94.4 
62.5 
90.8 


256  0119.3 

256  31  87.9 

257  1116.8 

257  32  85.9 

258  2115.2 

258  33  84.8 

259  3114.6 

259  34  84.6 

260  4114.8 

260  35  85.2 

261  5115.9 

261  36  86.8 

262  6117.9 

262  37  89.4 

263  7121.1 

263  38  93.0 

264  9  65.0 

264  39  97.3 

265  10  69.9 

265  40  102.7 

266  11  75.6 

266  41 108.8 

267  12  82.2 

267  42115.8 

268  13  89.6 

268  44  63.6 

269  14  97.6 

269  45  71.8 

270  15 106.3 

270  46  80.9 

271  16115.6 

271  47  90.3 

272  18  65.2 

272  48 100.2 

273  19  75.2 

273  49110.3 

274  20  85.5 

274  50 120.7 

275  21  95.9 

275  52  71.1 

276  22 106.3 

276  53  81.5 

277  23116.7 

277  54  91 .9 

278  25  67.0 

278  53 102.0 

279  26  77.0 

279  56111.9 

280  27  86.8 
280  57121.6 


V 

Latitude. 

fU'.i 

+0^29 

50.7 

0.33 

17.5 

0.36 

44.6 

0.38 

11.8 

0.40 

39.2 

0.41 

6.8 

0.41 

34.6 

0.41 

2.7 

0.40 

30.9 

0.38 

59.3 

0.35 

27.8 

0.32 

56.6 

0.28 

25.6 

0.23 

54.8 

0.17 

24.3 

0.12 

54.0 

+0.06 

23.9 

— O.Ol 

54.0 

0.08 

24.3 

0.15 

54.9 

0.22 

25.7 

0.29 

56.7 

0.36 

28.1 

0.42 

59.7 

0.48 

31.5 

0.54 

3.4 

0.59 

35.6 

0.64 

8.2 

0.69 

40.9 

0.73 

13.7 

0.76 

46.8 

0.78 

20.1 

0.80 

53.6 

0.81 

27.3 

0.80 

iJ2 

0.80 

35.1 

0.78 

9iJ 

075 

43.6 

0.72 

18.1 

0.68 

52.7 

0.64 

27.3 

0.59 

2.1 

0.54 

37.0 

0.48 

11.9 

0.42 

46.9 

0.36 

22.0 

0.30 

57.1 

0.23 

32.2 

0.17 

7.3 

0.10 

42.4 

—0.04 

17.5 

+0.02 

52.6 

0.08 

277 

0.13 

2.7 

0.17 

37.6 

Oi21 

12.5 

0.25 

47.3 

0.28 

22.1 

0.30 

56.8 

+0.31 

Log.Rad. 


9.99 

36198 
35869 
35545 
35227 
34914 

34607 
34306 
34011 
33723 
33441 

33165 
32896 
32634 
32378 
32129 

31886 
31650 
31421 
31198 
30982 

30773 
30570 
30373 
30183 

29998 
29819 
29646 
29479 

29316 
29159 
29008 
28862 

28720 
28583 
28451 
28324 

28201 
28082 
27968 

27858 

27752 
27650 
27552 
27458 

27368 
27283 
27202 
27125 

27053 
26985 

26!)20 
26860 

26806 
26756 
26711 
26672 

26638 
26610 
26587 
26570 


KoTX.-"  I  denotes  »  oluuge  in  the  preceding  flgoze. 


400     HELIOCENTRIC  COORDINATES. 


MERCURY. 

1878. 

Julian 
Day. 

X. 

y- 

1 

Log 
KadiQB 
Vector. 

Longitadein 
Orbit 

X, 

«« 

'^'^ 

340 

0   1// 

Jail. 

0 

6985 

+0.2161 

+0.2285 

-0.0001 

9.4970 

AQ  48.6 

-6.79 

-  7.17 

+0.01 

5 

6990 

+0.0658 

0.2998 

+0.0195 

9.4879 

78  8.0 

-2.20 

10.03 

-0.66 

10 

6995 

-0.1006 

0.2973 

0.0342 

9.5005 

109  Hi) 

-^SJQ 

9.12 

1.05 

15 

7000 

0JM53 

0.2273 

0.0412 

9.5289 

137  22.6 

6.18 

5.72 

1.04, 

20 

7005 

0.3445 

+0.1137 

0.0405 

9.5632 

161  41.2 

6.85 

-2.26 

0.81 

1 

25 

7010 

0.3924 

-0.0179 

0.0836 

9.5960 

182  28.5 

63Q 

+  OiM 

0.53! 

80 

7015 

0.3932 

0.1478 

0.0228 

9.6237 

200  32.4 

5.16 

1.93 

0.30 

Feb. 

4 

7020 

0.3548 

0.2634 

+0.0095 

9.6449 

216  40.4 

4.01 

2.97 

-0.111 

9 

7025 

0.2859 

0.3565 

-0.0045 

9.6505 

231  31.3 

2.93 

3:64 

40.05 

14 

7030 

0.1949 

0.4223 

0.0182 

9.6674 

245  37.7 

1.89 

4.06 

0.18 

19 

7035 

-0.0892 

0.4567 

0.0307 

9.6688 

259  25.9 

+0.86 

4.38 

0^29 

24 

7040 

+0.0227 

0.4681 

0.0408 

9.6636 

273  21.2 

-0.22 

4.56 

0.41 

March  1 

7045 

0.1327 

0.4251 

0.0478 

9.6519 

287  49.6 

1.43 

4.58 

0.51 

6 

7050 

0.2321 

0.3572 

0.0510 

a6335 

303  20.6 

2.84 

437 

0.63 

11 

7055 

0.3095 

0.2565 

0.0494 

9.6085 

320  29.7 

4.50 

a73 

0.72 

in 

7060 

0.3523 

-0.1278 

0.0424 

9.5776 

340  1.2 

6.34 

+  2.31 

0.76 

2] 

7065 

0.3474 

+0.0175 

0.0296 

9.5433 

2  44.6 

7.92 

-  0.41 

0.68 

26 

7070 

0.2832 

0.1588 

^.0119 

9.51 13 

29  17.6 

8.06 

4.52 

••0.34 

31 

7075 

+0.1595 

0.2665 

+0.0082 

9.4908 

59  21.9 

-5J24 

a7i 

-OiJ7. 

April 

5 

7080 

-0.0023 

0.3080 

0.0262 

a4905 

90  57.7 

+0.07 

10.12 

0.86' 

10 

7085 

0.1638 

0.2759 

0.0380 

9.5107 

121  5.3 

4.68 

7.89 

1.09 

]5 

7090 

0.2917 

0.1847 

0.0418 

9.5426 

147  43.1 

6.69 

4.24 

0^ 

20 

7095 

0.3700 

+0.0611 

0.0383 

9.5770 

170  30.8 

6.69 

-  Ul 

0.69 

25 

7100 

0.3979 

-0.0716 

0.0296 

9.6079 

190  5.6 

5.81 

+  1.04 

0.43 

30 

7J05 

0.3818 

0.1969 

0.0176 

9.6331 

207  17.1 

4.68 

2.42 

0JS21 

May 

5 

7110 

0.3300 

0.3041 

+0.0039 

9.6516 

222  49.7 

3.56 

3J28 

-0.04 

V 

10 

7115 

0.2511 

0.3867 

^.0102 

9.6635 

237  19.0 

2.50 

3.85 

40.10 

J5 

7120 

0.1522 

0.4400 

0.0235 

9.6687 

251  14.8 

1.48 

4.23 

0.23, 

20 

7125 

-0.0441 

0.4614 

0.0351 

9.6675 

265  2.9 

+0.43 

4.47 

0.34! 

25 

7130 

+O.0686 

0.4489 

0.0440 

9.6597 

279  8.4 

-0.69 

4.59 

a45 

30 

7135 

0.1751 

0.4017 

0.0496 

9.6453 

293  58.4 

1.97 

4:53 

0.56 

June 

4 

7140 

0.2667 

003200 

0.0509 

9.6241 

310  4.5 

3.48 

4.18 

0.67 

9 

7145 

0.3317 

0.2072 

0.0472 

9.5966 

328  5.7 

5.24 

3.28 

0.74 

14 

7150 

0.3569 

-0.0699 

0.0379 

9.5639 

348  49.1 

7.07 

+  1.38 

0.75 

19 

7155 

0.3288 

+0.0771 

0.0229 

9.5296 

13  3.1 

8i^ 

-  1.96 

0.57 

24 

7160 

0.2395 

0.2082 

-0.0038 

9.5009 

41  9.3 

7.33 

6^ 

+0.12 

29 

7165 

+0.0965 

0.2917 

+0.0160 

9.4880 

72  10.8 

-5.24 

9.76 

-0.53 

July 

4 

7170 

-0.0700 

0.3035 

0.0319 

9.4966 

103  31.6 

+2.21 

9.56 

1.01 

1 

9 

7175 

0.2215 

0.2445 

0.0405 

9.5228 

132  22.5 

5.81 

6.43 

1.06 

14 

7180 

0.3300 

0.1369 

0.0411 

9.5567 

157  24.7 

6.86 

2.85 

0.85 

19 

7185 

0.3872 

+0.0072 

0.0349 

9.5901 

178  48iJ 

6.39 

-0.12 

Oii9: 

24 

7190 

0.3962 

-0.1241 

0.0250 

9.6189 

197  19.0 

5.37, 

+  1.68 

0.34 

29 

7195 

0.3646 

0.2430 

+0.0121 

9.6414 

213  45.5 

4.22 

2.82 

-0.14 

Aug. 

3 

7200 

0.3008 

0.3409 

-0.0019 

9.6572 

228  48.5 

3.12 

3.54 

40.02 

w 

8 

7205 

0.2131 

0  4121 

0.0157 

9.6664 

243  1.0 

2.08 

4.02 

0.16 

13 

7210 

-0.1097 

0.4527 

0.0284 

9.6690 

256  50.6 

+1.05 

4.34 

0.27 

18 

7215 

+0.0017 

0.4605 

0.0391 

9.6651 

270  42.7 

-0.01 

4.53 

0.38! 

23 

7220 

0.1125 

0.4339 

0.0468 

9.6546 

285  2.8 

1.21 

4.59 

0.50 

28 

7225 

0.2147 

0.3725 

0.0507 

9.6375 

300  19.6 

2.56 

4.43 

0.61 

1 

Sept 

2 

7230 

0.2971 

0.2777 

0.0501 

9.6137 

317  7.2 

4.17 

3.90 

0.70 

* 

7 

7235 

0.3476 

0.1536 

0.0441 

9.5838 

336  8i2 

6.00 

2.66 

0.76 

12 

7240 

+0.3526 

-0.0103 

-0.0325 

9.5498 

358  11.9 

-7.67 

+  0J23 

+0.71, 

ITOIB.— Tho  Epoch  la  tho  3,405,000ih  day  of  tho  Julian  Periods^  1872,  July  95. 
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MERCURY. 

1878. 

Jnlian 
Day. 

X. 

y- 

Z. 

Log 
Radius 
Vector. 

Loniritndeiii 
Orbit. 

X. 

z. 

Sept. 

17 

340 

7245 

+0.3000 

+0.1339 

-0.0156 

9.5167 

O    // 

24  0.7 

-8J23 

-3.68 

+0.42 

22 

7250 

0.1866 

0.2497 

+0.0044 

9.4938 

58  81.1 

6.02 

8.05 

-0.14 

27 

7255 

+0.0289 

0.8058 

0.0233 

9.4889 

85  8.1 

-  0.97 

10.16 

0.77 

Oct 

2 

7260 

-0.1354 

0.2871 

0.0365 

9.5057 

115  89.6 

+  4.00 

8i>3 

1.08 

7 

7265 

0.2713 

0.2052 

0.0416 

9.5362 

148  1.0 

6.50 

4i)l 

0.99 

12 

7270 

0.3592 

+0.0856 

0.0894 

9.5707 

166  80.0 

6.79 

-  1.02 

0.76 

17 

7275 

0.3963 

^.0470 

0.0815 

9.6025 

186  37.8 

'   6.01 

+  0.70 

0.48 

22 

7280 

0.3877 

0.1747 

0.0C00 

9.6289 

204  12.1 

4.90 

2.21 

0.25 

27 

7285 

0.3421 

0.2857 

+0.0065 

9.6487 

220  0.8 

8.77 

3.15 

-0.08 

Nov. 

1 

7290 

0.2675 

0.3734 

-0.0076 

9.6617 

234  89.1 

2.70 

8.75 

+0.07 

6 

7295 

0.1725 

0.4324 

0.0211 

9.6682 

248  89.2 

1.67 

4.16 

0.20 

11 

7300 

-0.0650 

0.4600 

0.0381 

9.6682 

262  26.8 

+  0.63 

4.43 

0.32 

16 

7305 

+0.0473 

0.4539 

0.0426 

9.6616 

276  27.1 

-  0.48 

4.58 

0.43 

21 

7310 

0.1558 

0.4131 

0.0489 

9.64a5 

291  6.5 

1.72 

4.55 

0.54 

26 

7315 

0.2512 

0.3380 

0.0511 

9.6286 

306  55.6 

8.18 

4J28 

0.64 

JL/ec 

1 

7320 

0.3222 

0.2304 

0.0483 

9.0022 

824  81.8 

4.90 

a5i 

0.73 

6 

7325 

0.3560 

-0.0970 

0.0401 

9.5703 

344  40.9 

a74 

+  1.84 

0.76 

11 

7330 

0.3387 

+0.0407 

0.0262 

9.5359 

8  12.3 

ai4 

-  1.20 

0.62 

16 

7335 

0.2609 

0.1853 

-0.0078 

9.5054 

35  36.1 

7.75 

5.48 

+0.23 

21 

7340 

+0.1264 

0.2811 

+0.0124 

9.4688 

66  14.2 

-  4.20 

9.35 

-0.42 

26 

7345 

-0.0389 

0.3071 

0.0294 

9.4984 

97  45.8 

+  1.25 

9.90 

0.94 

81 

7350 

0.1955 

0.2602 

0.0396 

9.5170 

127  14.2 

5.85 

7.12 

1.08 

86 

7355 

-0.3135 

+0.1595 

+0.0415 

9.5502 

153  0.5 

6.82 

-8.58 

-0.90 

VENUS. 

1878. 

Jnlian 
Day. 

Z. 

y- 

Z. 

Log 
Badias 
Vector. 

Longitude  in 
Othit. 

z. 

^ 

"^y- 

X. 

Jaiu 

0 

340 

6985 

+0.2590 

+0.6727 

-0.0049 

9.8579 

68  55.8 

-  8.40 

-21.80 

+0.16 

5 

6990 

0.1620 

0.7017 

+0.0011 

9.8575 

77  0.0 

5.27 

22.80 

-0.04 

10 

6995 

+0.0619 

0.7171 

0.0071 

9.8572 

85  5.0 

-2.01 

28.34 

0.28 

15 

7000 

-0.0895 

0.7182 

0.0129 

9.8569 

98  10.7 

+  1.28 

28.42 

0.42 

20 

7005 

0.1402 

0.7050 

0.0185 

9.8667 

101  16.9 

4.58 

28.02 

0.60 

25 

7010 

0.2880 

0.6777 

0.0287 

9.8566 

119  28.6 

7.78 

22.16 

0.78 

m 

7015 

0.3310 

0.6370 

0.0284 

9.8564 

117  80.6 

10.88 

20.85 

0.98 

Feb. 

4 

7020 

0.4176 

0..5837 

0.0326 

9.8564 

125  87.8 

13.67 

19.11 

1.07 

9 

7025 

0.4959 

0.5187 

0.0361 

9.8564 

188  45.0 

16.24 

16.98 

1.18 

14 

7030 

0.5641 

0.4433 

0.0889 

9.8564 

141  52.2 

18.46 

14.51 

1.27 

19 

7085 

0.6211 

0.3592 

0.0410 

9.8565 

149  59.2 

20.81 

11.75 

1.34 

24 

7040 

0.6659 

0.2679 

0.0422 

9.8567 

158  5.9 

21.75 

8.75 

1.88 

March  1 

7045 

0.6974 

0.1712 

0.0426 

9.8569 

166  12.1 

22.74 

5.58 

1.89 

6 

7050 

0.7150 

+0.0712 

0.0421 

9.8572 

174  17.8 

23.27 

-2.32 

1.87 

11 

7055 

0.7185 

-0.0302 

0.0408 

9.8575 

182  22.8 

28.84 

+  0.98 

l.:32 

16 

7060 

0.7078 

0.1311 

0.0887 

9.8579 

190  27.1 

22.98 

4.25 

1.25 

21 

7065 

0.6832 

0^2293 

0.0358 

9.8582 

198  30.6 

22.08 

7.41 

1.16 

26 

7070 

0.6451 

0.3231 

0.0822 

9.8586 

206  83.2 

20.80 

10.41 

1.04 

31 

7075 

0.5948 

0.4105 

0.0280 

9.8590 

214  84.9 

19.10 

13.19 

0.90 

April 

5 

7080 

0.5320 

0.4899 

0.0232 

9.8595 

222  85.6 

17.04 

15.69 

0.74 

10 

7085 

0.4593 

0.5597 

0.0181 

9.8599 

230  85.5 

14.68 

17.89 

0.58 

15 

7090 

0.3775 

0.6187 

0.0125 

9.8608 

238  34.5 

12.03 

19.71 

0.40 

20 

7095 

-0.2886 

-0.6656 

+O.0067 

9.8607 

246  82.6 

+  9.17 

+21.15 

-0.21 

Kon.— The  Bpoob  is  the  ii,405,000th  dAy  of  the  Jallui  Periods: IS7S,  July  3S. 
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VENUS. 

1878. 

Julian 
Day. 

X. 

y- 

• 

2. 

Log 
Badiua 
Vector. 

Longitadein 
Orbit 

If* 

X. 

April 

25 

340 

7100 

-0.1941 

-0.6997 

+0,0008 

9.8610 

O    /   /I 

254  29.9 

+  6.15 

•+22. 19 

-0.08 

ft 

30 

7105 

-0.0958 

0.7203 

-0.0052 

9.8614 

262  26.4 

+  3.03 

22.73 

+0.16 

May 

5 

7110 

40.0044 

0.7271 

0.0110 

9.8616 

270  22.2 

-  0.14 

22.95 

O.'te' 

•r 

10 

7115 

0.1045 

0.7198 

0.0167 

9.8619 

.  278  17.5 

3.29 

22.69 

0.53 

15 

7120 

0.2025 

0.6988 

0.0220 

9.8620 

286  12.4 

6.38 

22.00 

0.09 

1 

20 

7125 

0.2967 

0.6644 

0.0269 

9.8622 

294  6.9 

9.33 

20.89 

0.85 

25 

7130 

0.3852 

0,6172 

0.0313 

9.8623 

302  1.1 

12.11 

19.40 

0.981 

30 

7135 

0.4664 

0.5583 

0.0351 

9.8623 

309  55.3 

14.66 

17.55 

1.10 

June 

4 

7140 

0.5386 

0.4887 

0.0382 

9.8623 

317  49.4 

16.92 

15.36 

1.20 

9 

7145 

0.6005 

0.4097 

0.0405 

9.8622 

325  43.7 

18.89 

12.88 

1.27 

14 

7150 

0.6509 

0.3229 

0.0421 

9.8620 

333  38.2 

20.49 

10.16 

1.33 

19 

7155 

0.6889 

0.2299 

0.0430 

9.8618 

341  33.1 

21.72 

7.24 

1.35 

24 

7160 

0.7137 

0.1325 

0.0429 

9.8616 

349  28.5 

22.53 

4.19 

1.36 

29 

7165 

0.7247 

-0.0326 

0.0421 

9.8613 

357  24.4 

22.93 

+  1.03 

1.33 

July 

4 

7170 

0.7218 

+0.0680 

0.0404 

9.8610 

5  21.0 

22.89 

-2.16 

liiBi 

9 

7175 

0.7049 

0.1673 

0.0380 

9.8606 

13  18.4 

22.41 

5.32 

Uli 

14 

7180 

0.6744 

0.2633 

0.0348 

9.8602 

21  16.6 

21.50 

8.39 

1.11 

19 

7185 

0.6309 

0.3542 

0.0310 

9.8598 

29  15.7 

20.16 

11.32 

0.99 

24 

7190 

0,5751 

0.4382 

0.0265 

9.8594 

37  15.6 

18.43 

14.05 

0.85 

29 

7195 

0.5080 

0.5137 

0.0215 

9.8590 

45  16.5 

16.33 

16.52 

0.69 

Aug. 

3 

7200 

0.4311 

0.5791 

0.0161 

9.8586 

53  18.3 

13.90 

18.67 

0.52 

%^ 

8 

7205 

0.3456 

0.6332 

0.0103 

9.8582 

61  21.0 

11.17 

2046 

0.33 

13 

7210 

0.2534 

0.6748 

-0.0044 

9.8578 

69  24.6 

8.21 

21.88 

+0.15 

18 

7215 

0.1562 

0.7031 

+0.0015 

9.8575 

77  28.9 

5.07 

22.85 

-0.05 

23 

7220 

•fO.0559 

0.7176 

0.0074 

9.8572 

85  34.0 

-  1.82 

23.36 

0.24; 

28 

7225 

-0.0456 

0.7177 

0.0133 

9.8569 

93  39.8 

+  1.49 

23.41 

0.44' 

Sept 

2 

7230 

0.1461 

0.7037 

0.0188 

9.a567 

101  46.1 

4.77 

22il9 

0.61 

M 

7 

7235 

0.2437 

0.6756 

0.0240 

9.8565 

109  52.8 

7.97 

22.10 

0.79 

12 

7240 

0.3364 

0.6342 

0.0287 

9.8564 

117  59.8 

11.02 

20.76 

0.94 

17 

7245 

0.4225 

0.5801 

0.0328 

9.8563 

126  7.0 

13.84 

18.99 

1.08 

22 

7250 

0.5001 

0.5144 

0.0363 

9.8564 

134  14.3 

16.38 

16.85 

1.19, 

27 

7255 

0.5678 

0.4385 

0.0391 

9.8564 

142  21.5 

18.58 

14.35 

liW' 

Oct 

2 

7260 

0.6242 

0.3539 

0.0411 

9.8565 

150  28.5 

20.42 

11.57 

1.34 

7 

7265 

0.6681 

0.2622 

0.0422 

9.8567 

158  35.2 

21.83 

8.56 

1.38 

12 

7270 

0.6988 

0.1653 

0.0426 

9.8569 

166  41.4 

22.78 

5.39 

i;«) 

17 

7275 

0.7156 

+0.0651 

0.0420 

9.8572 

174  47.0 

23.29 

-2.12 

1.37 

23 

7280 

0.7183 

-0.0^363 

0.0407 

9.8575 

182  52.0 

23.32 

+  1.18 

1.32 

27 

7285 

0.7067 

0.1371 

0.0385 

9.8579 

190  56.3 

22.90 

4.44 

1J85 

Nov. 

1 

7290 

0.6813 

0.2352 

0.0357 

9.8583 

198  59.7 

22.01 

7.60 

1.15 

■-— 

6 

7295 

0.6424 

0.3285 

0.0320 

9.8587 

207  2.2 

20.70 

10.59 

1.03 

11 

7300 

0.5909 

0.4155 

0.0278 

9.8591 

215  3.8 

18.99 

13.36 

0.89 

16 

7305 

0.5279 

0.4944 

0.0230 

9.8595 

223  4.5 

16.91 

15.84 

0.74 

21 

7310 

0.4546 

0.5636 

0.0177 

9.8599 

231  4.3 

14.52 

18.01 

0.57 

26 

7315 

0.3725 

0.6219 

0.0122 

9.8603 

2aQ  3.2 

11.87 

19.82 

O.Ji9 

Dec. 

1 

7320 

0.2831 

0.6681 

0.0064 

9.8607 

247  1.2 

9.00 

21.23 

0.20  i 

6 

7325 

0.1883 

0.7014 

+0.0004 

9.8610 

254  58.4 

5.97 

22.23 

-0.01 

11 

7330 

-0.0898 

0.7211 

-0.0055 

9.8614 

202  54.9 

+  2.87 

22.80 

+0.17 

16 

7335 

+0.0104 

07270 

0.0114 

9.8617 

270  50.8 

-  0.33 

^.95 

0.36 

21 

7340 

0.1104 

0.7190 

0.0170 

9.8619 

2/8  46.1 

3.48 

22.67 

0.54 

26 

7345 

0.2083 

0.6971 

0.0223 

9.8621 

286  40.9 

6.56 

21.94 

0.70 

31 

7350 

0.3022 

0.6619 

0.0272 

9.861J2 

294  .35.3 

9.50 

20.82 

0.85 

36 

7355 

+0.3903 

-0.6140 

-0.0315 

9.8623 

302  29.6 

-12.27 

+19.30 

+0i)9 

irois.~The  Epoch  is  the  a|405,000th  day  of  the  JoUao  Period  ;=  1872,  July  85. 
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THE   EARTH. 


Julian 

^% 

1878. 

Day. 

X. 

y- 

Z. 

Radms 
Vector. 

240 

6980 

-0.0863 

+0.9795 

0.0000 

9.9927 

Jan.   5 

6900 

0.258;3 

0.9489 

9.9927' 

15 

7000 

0.4223 

0.8886 

9.9929 

25 

7010 

0.5731 

0.8008 

9.9933 

Feb.   4 

.7020 

0.7063 

0.6882 

9.9940 

14 

7a30 

0.8177 

0..5546 

.  9.9948 

24 

7040 

0.9041 

0.4038 

9.9957 

March  6 

7050 

0.9630 

0.2409 

9.9968 

16 

70(30 

0.9929 

+0.0707 

9.9980 

26 

7070 

0.9931 

-0.1017 

9.9993 

April  5 

7080 

0.9639 

0.2710 

0.0005 

15 

7090 

0.9062 

0.4323 

0.0017 

25 

7100 

0.8221 

0.5812 

0.0029 

May   5 

7110 

0.7142 

0.7132 

0.0040 

15 

7120 

0.5857 

0.8245 

0.0049 

25 

7130 

0.4406 

0.9125 

0.0057 

June  4 

7140 

0.2830 

0.9748 

0.0064 

14 

7150 

-0.1174 

1.0093 

0.0069 

24 

7160 

•fO.0515 

1.0155 

0.0071 

July   4 

7170 

0.2190 

0.9929 

0.0072 

14 

7180 

0.3804 

0.9426 

0.0071 

24 

7190 

0.5311 

0.8658 

0.0067 

Aug.  3 

7200 

0.6667 

0.7646 

0.0062 

13 

7210 

0.7835 

0.6418 

0.0055 

23 

7220 

0.8780 

0.5007 

0.0046 

Sent  2 

72:50 

0.9473 

0.3453 

0.0036 

12 

7240 

0.9895 

0.1801 

0.0025 

22 

7250 

1.0030 

-0.0095 

0.0013 

Oct.   2 

7260 

0.9872 

+0.1613 

0.0001 

12 

7270 

0.9421 

0.3273 

9.9988 

22 

7280 

0.8690 

0.4835 

9.9976 

Nov.   1 

7290 

0.7700 

0.e2S3 

9.9965 

11 

7300 

0.6477 

0.7482 

9.9954 

21 

7310 

0.5055 

0.8482 

9.9945 

Dec.   1 

7320 

0.3478 

0.9222 

9.9937 

11 

7330 

0.1795 

0.9678 

9.9931 

2] 

7340 

+0.0056 

0.9837 

9i)928 

31 

7350 

-0.1686 

+0.9687 

0.0000 

9.9927 

Lonsntude  in 
Orbit 


O         It 

95  2.1 
105  13.8 
1 15  25.1 
125  35.5 
135  44.5 

145  51.4 
155  55.8 
165  57.3 
175  55.7 
185  50.7 

195  42.3 
205  30.5 
215  15.5 
224  57.5 
234  36.7 

244  13.6 
253  48.5 
263  21.8 
272  54.2 
282  26.4 

291  58.4 
301  31.1 
311  5.0 
320  40.6 
330  18.2 

339  58.3 

349  41.2 

359  27.3 

9  16.7 

19    9.5 

29  5.6 
39    5.1 

49  7.5 

50  12.7 

69  20.3 
79  29.8 
89  40.6 
99  52.2 


»« 

«» 

X. 

y. 

? 

r» 

+  1.21 

-13.74 

3.63 

13.31 

5.92 

12.45 

8.00 

11.19 

9.82 

9.57 

11.31 

7.67 

12.43 

5.55 

13.14 

3.29 

13.43 

-  0.96 

13.32 

+  1.36 

12.82 

3.60 

11.95 

5.70 

10.75 

7.60 

9.27 

9.26 

7.56 

10.63 

5.C5 

11.70 

3.61 

12.44 

+  1.49 

12.84 

-0.65 

12.89 

2.78 

12.60 

4.83 

11.98 

6.76 

11.03 

8.52 

9.77 

10.06 

8.24 

11.35 

6.47 

12.33 

4.50 

12.98 

2.36 

13.26 

+  0.13 

13.17 

-  2.15 

12.67 

4.40 

11.79 

6.56 

10.53 

8.55 

8.92 

K).31 

7.00 

11.76 

4.85 

12.85 

2.51 

13.54 

-  0.08 

13.79 

+  2.36 

-13.59 

MARS. 


1^ 

z. 


0.00 


0.00 


1878. 

JnUan 
Day. 

X, 

y-. 

Z. 

Log 
Badras 
Vector. 

340 

6980 

+0.941^ 

+1.1406 

+0.0016 

0.1699 

Jan.   5 

69f)0 

0.8350 

1.2360 

0.0062 

0.1737 

15 

7000 

0.7213 

1.3204 

0.0108 

0.1774 

25 

7010 

0.6013 

1.3033 

0.0153 

0.1812 

Feb.   4 

7020 

0.4763 

1.4545 

0.0196 

0.1849 

14 

7030 

0.3473 

1.5037 

0.0238 

0.1885 

24 

7040 

0.2155 

1.5408 

0.0277 

0.1920 

March  6 

7050 

+0.0821 

1.5657 

0.0:315 

0.1954 

16 

7060 

-0.0520 

1.5786 

0.0350 

0.1986 

26 

7070 

-0.1857 

+1.5797 

+0.0383 

0.2017 

Loneitodeiu 
Orbit. 


O         t        II 

50  28  17 
55  57  46 
61  21  36 
66  39  53 
71  52  45 

77  023 
82  3  0 
87  0  51 
9154  10 
96  43  15 


ki 

«» 

z. 

-y. 

t" 

y 

-0.51 

-0.62 

0.44 

0.66 

0.37 

0.68 

0.30 

0.70 

0.23 

0.72 

0.17 

0.72 

0.10 

0.72 

-0.04 

0.72 

+0.02 

0.71 

+0.08 

-0.69 

%. 


0.00 
0.00 
-0.01 
0.01 
0.01 

0.01 
0.01 
0.02 
0.02 
-0.02 


Note.— The  Epoch  is  the  S,4a5,000th  day  of  the  Julian  Period = 1872,  July  85. 
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MARS 


1878. 

Julian 
Day. 

X. 

y- 

Z. 

Log 
BadhiB 
Vector. 

340 

April  5 

7080 

-0.3181 

+1.5693 

+0.0413 

0.2046 

15 

7090 

0.4482 

1.5475 

0.0440 

0.2073 

25 

7100 

0.5753 

1.5147 

0.0464 

0.2098 

May   5 

7110 

0.6983 

1.4715 

0.0484 

0.2121 

15 

7120 

0.8164 

1.4183 

0.0501 

0.2141 

25 

7130 

0.9290 

1.3555 

0.0515 

0.2159 

June  4 

7140 

1.0354 

1.2836 

0.0525 

0.2175 

14 

7150 

1.1350 

1.2033 

0.0532 

0.2188 

24 

7160 

liJ272 

1.1153 

0.0536 

0.2199 

July   4 

7170 

1.3115 

1.0200 

0.0536 

0.2207 

14 

7180 

1.3873 

1.9180 

0.0533 

0.2213 

24 

7190 

1.4543 

1.8102 

0.0526 

0.2216 

Aug.  3 

7200 

1.5120 

1.6972 

0.0515 

0.2216 

13 

7210 

1.5600 

1.5797 

0.0502 

0.2214 

23 

7220 

1.5979 

1.4585 

0.0485 

0.2209 

Sept.  2 

7230 

1.6256 

1.3343 

0.0465 

0.2202 

12 

7240 

1.6428 

1.2080 

0.0443 

0.2192 

22 

7250 

1.6493 

+0.0803 

0.0417 

0.2180 

Oct   2 

7260 

1.6450 

-0.0478 

0.0388 

0.2165 

12 

7270 

1.6297 

0.1756 

0.0357 

0.2147 

22 

7280 

1.6035 

0.3023 

0.0324 

0.2128 

Nov.   1 

7290 

1.5665 

0.4270 

0.0288 

0.2106 

11 

7300 

1.5186 

0.5487 

0.0250 

0.2082 

21 

7310 

1.4601 

0.6665 

0.0211 

0.2055 

Dec.   1 

7320 

1.3911 

0.7795 

0.0170 

0.2027 

11 

7330 

1.3120 

0.8869 

0.0128 

0.1997 

21 

7340 

1.2231 

0.9876 

0.0085 

0.1965 

31 

• 

7350 

-1.1249 

-1.0808 

+0.0041 

0.1931 

Longitude  in 
Orbit. 

X. 

y. 

o   /   // 

10128  23 

+0.14 

-0.68 

106  9  53 

0.19 

0.66 

110  48  1 

0.24 

0.63 

11523  7 

0.29 

0.60 

119  55  30 

0.33 

0.57 

124  25  28 

0.37 

0.54 

128  53  20 

0.41 

0.50 

133  19  27 

0.44 

0.47 

137  44  5 

0.48 

0.43 

142  7  34 

0.51 

0.39 

146  30  13 

0.53 

0.35 

150  52  21 

0.56 

0.31 

155  14  17 

0.58 

0J27 

159  36  18 

0.60 

OJ22 

163  58  45 

0.62 

0.18 

168  2156 

0.63 

0.13 

172  46  9 

0.64 

0.08 

177  1144 

0.65 

-0.03 

18139  0 

0.65 

+0.02 

186  8  14 

0.65 

0.07 

190  39  47 

0.65 

0.12 

195  13  57 

0.65 

0.18 

199  51  3 

0.64 

0.23 

204  3123 

0.62 

Oi» 

209  15  17 

0.61 

0.34 

214  3  2 

0.58 

0.39 

218  54  56 

0.56 

0.45 

223  5115 

+0.52 

40.50 

•  — z. 


-0.02 

0l02 
0.02 
0.02 
0.02 

0.02 
0.(» 
0.0-2 
0.02 
0.02 

0.02 
0.02 
0.02 
0.02 

ao2 

0.02 
0.02 
0.02 
0.02 
0.02 

0i)l 
0.01 
0.01 
0.01 

0.01 

-0.01 

0.00 

0.00 


JUPITER. 


1878. 


JOD.       5 

15 
25 

Feb.  4 
14 
24 

Mar.    6 

16 

26 

April  5 

15 

25 

May    5 

15 

25 


Julian 
Day. 


940 

6980 
6990 
7000 
7010 

7020 
7030 
7040 
7050 

7060 
7070 
7080 
7090 

7100 
7110 
7120 
7130 


X. 


+1.28097 
1.35316 
1.42506 
1.49666 

1.56793 
1.63886 
1.70944 
1.77964 

1.84946 
1.91889 
1.98790 
2.05649 

2.12461 

2.1J«28 

2.25948 

+2.32619 


^.02554 
5.00275 
4.97891 
4.95400 

4.92803 
4.90101 
4.872J)3 
4.84381 

4.81365 
4.78244 
4.75020 
4.71693 

4.68264 

4.64732 

4.61099 

-4.57365 


Z. 


-0.01077 
0.01248 
0.01419 
0.01590 

0.01760 
0.01930 
0.02100 
0.02269 

0.02438 
0.02606 
0.02773 
0.02940 

0.03106 

0.03272 

0.03437 

M).03601 


Log 
BadiuB 
Vector. 


0.7148525 
0.7145430 
0.71423^35 
0.7139241 

0.7136147 
0.7133052 
0.7129958 
0.7126868 

0.7123780 
0.7120696 
0.7117616 
0.7114541 

0.7111473 
0.7108414 
0.7105362 
0.7102319 


Longitude  in 
Orbit. 


^  o   t      tl 

284  18  4 

285  8  13 

285  58  26 

286  48  44 

28739  5 
288  29  31 

28920  1 
29010  35 

291  1  14 

291  5156 

292  42  44 

293  33  35 

294  24  31 

295  15  31 

296  636 
296  57  45 


z. 


-41.49 
43.92 
46.36 
48.79 

51.22 
53.65 
56.08 
58.51 

60.94 
63.36 
65.78 
68.19 

70.60 

73.00 

75.40 

-77.79 


— y- 


2. 


+162.77 
162.38 
161.95 
161.49 

160.99 
160.45 
159.87 
159.26 

158.61 
157.91 
157.18  * 
156.41 

155.60 

154.76 

153.87 

+152.94 


40.35 
0.40 
0.46 
0.52 

0.58 
0.64 
0.69 
0.75 


0.80 
0.86 
Oi)2 
0.98 

1.04 

1.10 

1.15 

+1.20 


»»•  ■ 


J 


KbTB.--The  Epoch  1b  the  S,40.^,000th  day  of  the  Julian  Periods  18TB,  July  85. 
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JUPITER. 

1878. 

1 

Jnlicui 
Day. 

X. 

y- 

z. 

Log 
Kadiua 
Vector. 

Longitude  in 
Orbit 

X. 

y 

z. 

June  4 

340 

7140- 

h2.39239- 

-4.53531 

-0.03764 

0.7099284 

297  48'59 

-80.17 

4-151.98 

4-1.26 

14 

7150 

2.45807 

4.49597 

0.03927 

0.7096257 

298  40  17 

82.54 

150.98 

1.32 

24 

7160 

2.52320 

4.45564 

0.04089 

0.7093242 

299  3139 

84.91 

149.94 

1.38 

July  4 

7170 

2.58778 

4.41433 

0.04250 

0.7090240 

30023  6 

87.27 

148.85 

1.44 

14 

7180 

2.65179 

4.37204 

0.04410 

0.7087248 

301  14  37 

89.61 

147.73 

1.50 

24 

7190 

2.71521 

4.32878 

0.04569 

0.7084269 

302  6  12 

91.94 

146.58 

1.55 

Aug.  3 

7200 

2.77802 

4.28457 

0.04727 

0.7081304 

302  57  51 

94.26 

145.38 

1.61 

13 

7210 

2.84021 

4.23941 

0.04883 

0.7078354 

303  49  34 

96.57 

144.14 

1.67 

23 

7220 

2.90177 

4.19330 

0.05089 

0.7075419 

304  4120 

98.86 

142.86 

1.72 

Sept.  2 

7230 

2.96268 

4.14626 

0.05194 

0.7072498 

305  3312 

101.14 

141.54 

1.78 

12 

7240 

3.02293 

4.09829 

0.05348 

0.7069591 

30625  8 

103.40 

140.18 

1.83 

22 

7250 

3.08249 

4.04940 

0.05500 

0.7066701 

307  17  8 

105.65 

138.79 

1.89 

Oct.  2 

7260 

3.14136 

3.99961 

0.05651 

0.7063827 

308  9  11 

107.88 

137.35 

1.94 

12 

7270 

3.19952 

3.94891 

0.05800 

0.7060970 

309  1  19 

110.09 

135.88 

2.00 

22 

7280 

3.25697 

3.89731 

0.05949 

0.7058131 

309  53  31 

112.29 

134.37 

2.05 

Nov.  1 

7290 

3.31368 

3.844a3 

0.06096 

0.7055311 

310  45  48 

114.47 

132.82 

2.11 

11 

7300 

3.36964 

3.79148 

0.06242 

0.7052511 

31138  8 

116.63 

131.23 

2.16 

21 

7310 

3.42484 

3.73727 

0.06386 

0.7049733 

312  30  33 

118.77 

129.60 

2.22 

Dec.  1 

7320 

3.47926 

3.68221 

0.06529 

0.7046976 

313  23  2 

120.88 

127.93 

2.27' 

11 

7330 

3.53289 

3.62630 

0.06670 

0.7044241 

314  15  34 

122.98 

126.23 

2.32 

21 

7340 

3J>8572 

3.56957 

0.06810 

0.7041528 

315  8  11 

125.05 

124.49 

2.37 

31 

7350  H 

h3.63773  - 

-3.51202  - 

-0.06948 

0.7038837 

316  0  52 

-127.10 

+122.71 

42.43 

SATURN. 

1878. 

Julian 
Day. 

X. 

y- 

Z. 

Loff 
Radiaa 
Vector. 

LoDgitnde  in 
Orbit 

X. 

14 

2. 

240 

6980 

49.47776 

-1.59826 

-0.35350 

0.98309 

Q         1        II 

35027  9 

-14.40 

42.43 

40.54 

Jan.   5 

6990 

9.48388 

1.54323 

0.35466 

0.98296 

350  46  55 

14.42 

2.35 

0.54 

15 

7000 

9.48968 

1.48815 

0.35581 

0.98282 

351  6  42 

14.45 

2JJ7 

0.55 

25 

7010 

9.49517 

1.43303 

0.35694 

0.98269 

35126  29 

14.47 

2.19 

0.55 

Feb.   4 

7020 

9.50033 

1.37786 

0.a5806 

0.98256 

3514617 

14.49 

2.10 

0.55 

14 

7030 

9.50518 

1.32264 

0.35918 

0.98243 

352  6  6 

14.51 

2.02 

0.55 

24 

7040 

9.50971 

1.26737 

0.36028 

0.98230 

352  25  56 

14.53 

1.94 

0.55 

March  6 

7050 

9.51392 

1.21206 

0.36137 

0.98216 

352  45  47 

14.55 

1.86 

0.56 

16 

7060 

9.51781 

1.15671 

0.36244 

0.98203 

a')3  5  38 

14.57 

1.77 

0.56 

26 

7070 

9.52139 

1.10132 

0.36351 

0.98190 

353  25  30 

14.59 

1.69 

0.56 

April   5 

7080 

9.52464 

1.04589 

0.:i6456 

0.98177 

353  45  23 

14.61 

1.60 

0.56 

15 

7090 

9.52757 

0.99043 

0.36560 

0.98163 

354  5  16 

14.63 

1.52 

0.56 

25 

7100 

9.5:^018 

0.93493 

0J)6663 

0.98150 

354  2510 

14.64 

1.43 

0.57 

May   5 

7110 

9.53246 

0.87940 

0.36765 

0.98137 

354  45  5 

14.66 

1.35 

0.57 

15 

7120 

9.53443 

0.82384 

0.3fl866 

0.98123 

355  5  1 

14)68 

1.27 

0.57 

25 

7130 

9.53607 

0.76826 

0.36965 

0.98110 

355  24  57 

14.69 

1.18 

0.57 

June   4 

7140 

9.53739 

0.71265 

0.37063 

0.98096 

355  44  54 

14.71 

1.10 

0.58 

14 

7150 

9.53838 

0.a5701 

'  0.37159 

0.98083 

356  4  52 

14.72 

1.01 

0.58 

24 

7160 

9.53905 

0.60135 

0.37254 

0.98070 

356  24  51 

14.74 

0.93 

0.58 

July   4 

7170 

9.53939 

0.54567 

0.37348 

0.98056 

356  44  50 

14.75 

0.85 

0.58 

14 

7180 

9.53941 

0.48997 

0.37441 

0.98043 

3.57  4  50 

14.77 

0.76 

0.58; 

24 

7190  49.53911  -0.43425 

-0.37532 

0.98029 

357  24  51 

-14.78 

40.68 

40.58, 

KoTB.—The  Epoch  is  the  3,405,000th  day  ot  the  Julian  Period  =  1873,  July  3S. 
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SATURN, 


1 

Jalian 
I>ay. 

ju» 

y- 

Z. 

Log 
RadinB 
Vector. 

240 

Aug.  3 

7200 

+9.53848 

-0.37852 

-0.37622 

0.98016 

13 

7210 

9.53752 

0.32278 

0.37711 

0.98002 

^ 

7220 

9.53624 

0.26702 

0.37799 

0.97989 

Sept.  2 

7230 

9.53463 

0.21126 

0.37885 

0.97975 

12 

7240 

9.53270 

0.15549 

0.37970 

0.97962 

22 

7250 

9.53044 

0.09971 

0.38054 

0.97948 

Oct.  2 

7260 

9.52785 

-0.04a93 

0.38137 

0.97935 

]2 

7270 

9.52494 

+0.01186 

0.38218 

0.97921 

22 

7280 

9.52170 

0.06765 

0.38298 

0.97908 

Nov.  1 

7290 

9.51813 

0.12343 

0.38376 

0.97894 

11 

7300 

9.51423 

0.17921 

0.38453 

0.97881 

21 

7310 

9.51001 

0.23498 

0.38529 

0.97867 

Dec.  1 

7320 

9.50546 

0.29074 

0.38604 

0.97853 

11 

7330 

9.50058 

0.34648 

0.38677 

0.97840 

21 

7340 

9.49538 

0.40221 

0.38749 

0.97826 

31 

7350 

9.48985 

0.45793 

0.38819 

,0.97812 

7360 

+9.48399 

+0.51364 

-0.38888 

0.97799 

Loneitude  Id 
Orbit. 


o      t      n 

357  44  53 

358  4  55 
358  24  58 

358  45   2 

359  5  7 
.359  25  12 
359  45  18 

0   525 

0  25  33 

0  45  41 

1  5  51 
126    1 

14611 

2  623 
226  35 

2  46  48 

3  7   2 


»« 

«« 

z. 

y. 

f** 

t" 

-14.79 

+0.59 

14.80 

0.50 

14.82 

0.42 

14.83 

a33 

14.84 

0.24 

14.85 

0.16 

14.86 

+0.07 

14.87 

-0.02 

14.88 

0.11 

14.89 

0.19 

14.89 

OJ28 

14.90 

0.37 

14.91 

0.46 

14.92 

0.55 

14.92 

0.64 

14.93 

0.72 

-14.93 

-0.81 

z. 


40.59 
0.59 
0.59 
0.59 

059 
0.60  i 
0.60 
0.60 

0.60 
0.60 
0.61 
0.61 

0.61 
0.61 
0.61 
0.61 
40.62 


URANUS. 


isrs. 


Jan.  15 
Feb.  24 
Apr.  5 
May  15 

June  24 
Aug.  3 
Sept.  12 
Oct.  22 
Dec.  1 
Jan.   10 


Julian 
Day. 


240 

6960 
7000 
7040 
7080 
7120 

7160 
7200 
7240 
7280 
7320 
7360 


X. 


15.27890 
15.36643 
15.45287 
15.53814 
15.eJ»19 

15.70504 
15.78672 
15.86719 
15.94644 
16.02447 
.16J0130 


y- 


+11.13965 

10.00099 

9.86160 

9.72147 

9.58061 

9.43902 
9.29672 
9.15:373 
9.01003 
8.86566 
8.72061 


Z. 


+0.23654 
0.23714 
0.23770 
0.23826 
0.23880 

0.23932 
0.2398a 
0.24032 
0.24079 
0.24123 
+0.24165 


Log 
Radius 
Vector. 


1.26337 
1.26330 
1.26324 
1.26317 
1.26310 

1.26304 
1.26298 
1.26292 
1.26286 
1.26281 
1.26276 


Longitnde  in 
Orbit. 


142  25  54 

146  56  38 

147  27  23 

147  58    9 

148  28  55 

148  59  41 

149  30  27 

150  1  14 

150  32   2 

151  2  50 
15133  38 


kS 

it* 

1. 

—  —  y. 

r" 

t" 

40.47 

-0.31 

0.47 

0.31 

0.48 

0.30 

0.48 

0.30 

0.48 

0.30 

0.49 

0.29 

0.49 

0.29 

0.49 

OJ28 

0.49 

0.28 

0.50 

0.27 

+0.50 

-0.27 

z. 


-0.01 
0.01 
0.01 
0.01 
0.01 

0.01 
0.01 
0.01 
0.01 
0.01 
-0.01 


NEPTUNE. 


isrs. 


Jan.  15 
Feb.  24 
Apr.  5 
May  15 

June  24 
Aug.  3 
Sept  12 
Oct.  22 
Dec.     1 


Jnlian 
Day. 


240 

6960 
7000 
7040 
7080 
7120 

7160 
7200 
7240 
7280 
732Q 


X. 


+24.0184 
23.94a3 
23.8678 
23.7919 
23.7156 

23.6388 
23.5616 
23.4840 
23.4059 
+23.3274 


y- 


+17.6430 
17.7450 
17.8467 
17.9480 
18.0490 

18.1497 
18.2501 
18.3502 
18.4500 
+18.5495 


Z. 


-0.9249 
0.9252 
0.9254 
0.9257 
0.9259 

0.9261 
0.9263 
0.9265 
0.9266 
-0.9268 


Log 
Bad&s 
Vector. 


1.47445 
1.47446 
1.47446 
1.47446 
1.47446 

1.47447 
1.47447 
1.47447 
1.47447 
1.47448 


Longitude  in 
OrML 

«« 

«» 

z. 

-y- 

O        1       II 

3618  6 

-0.23 

-0.17 

36  32  42 

0.23 

0.17 

36  47  17 

0.23 

0.17 

37  1  53 

0.23 

0.17 

37  16  29 

0.23 

0.17 

37  31  5 

0.22 

0.17 

37  45  42 

0.22 

0.17 

38  0  18 

0.22 

0.17 

38  14  54 

0.22 

0.18 

38  29  31 

-0.22 

-0.18 

40.01 

0.01 
0.01 
0.01 
0.01 

0.01 
0.01 
0.01 
0.01 
+0.01 


Note.— The  Epoch  ia  the  3,4b5,000th  day  of  the  Julian  Period  ==1878,  Joly  35. 


J 


PliANETS. 


407 


INCLINATIONS  AND  NODES. 


Planet. 


Mercury- 
Venus  . 
Mars  . 
Jupiter 
Saturn. 
Uranus 
Neptune 


Inclination. 


o       /       // 

7    0    9.8 


3  23  35.9 
1  51     1.8 

1  18  35.4 

2  29  19.9 
0  46  2fl.l 


1  46  54.7 


IncTeaso  in  100  Days. 


A< 


// 


+0.01947 
+0.01514 
-0.00586 
-0.06189 
-0.03825 
+0.00688 
-0.09020 


A'i 


a05777 


-0.00772 
-0.07991 


-0.02747 


+0.02400 
-0.01613 
+0.00364 


Longitade  of 
Afloending  Node. 


Q 


o   /   // 

46  49  3.1 


75  82  6.8 
48  34  1.9 
99  7  15.4 

112  30  53.2 
73  21  7.0 

130  22  29.7 


InoreaBe  in  100  Days. 


AQ 


// 


+  11.644 
8.904 
7.585 
9.397 
8.398 
5.080 

+  10.885 


A' a 


-1.271 


-2.705 
-2.905 
+  1.075 
-2.760 
+0.885 
-0.031 


Note.— The  Epoch  is  the  S405,000th  day  of  the  Jolian  Period = 1873,  July  SSw 

A  i  and  A  Q  refer  to  the  moying  ecliptic  and  equinox. 

A'  <  and  A'  Q  refer  to  the  ecliptic  and  equinox  of  the  epoch. 


MASSES.    Suk's=1. 


Planet. 


Mercury    .    . 


Venas  .    .    . 


The  Earth    . 


Man 


JFupiter 


Saturn  .    .    . 


Uranus 


Neptune 


Mam. 


4865751 


390000 


354936 


2680637 


s=.000  000  206 


=.000  002  564 


=.000  002  817 


=.000  000  373 


1047.879±535 


=.000  954  308 


3501.6 


24905 

1 

18780 


=.000  285  584 


=.000  040  153 


r.OOO  053  248 


Log.ofMa8fl. 


93.31285 


94.40893 


94.44985 


93.57176 


96.979689 


96.455733 


95.60371 


95.72630 


Authority. 


Encke,  j9.  JV.,  No.  443. 


Le  Verrier,  Th6or.  de  Merc,  p.  115. 


Le  Verrier,  Th6or.  deMere.,  p.  26. 


BuRCKHARDT,  Comt.  d43  Tcmps,,  1816, 
p.  343. 

Bessel,  Die  Masse  des  Jupiter,  p.  64. 


Bessel,  Comptes  Rendus,  1841. 


Lam 0 NT,  M&m.  Ast.  Soe.,  Vol.  XI.  p.  64. 


Pairce,  Am.  Ac.  Proc.,  Vol.  I.  p.  333. 
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ECIilPSES,  18T8. 


EC 

^8  there  wil 

3LIPSES  IN  18 

78. 

the  Sun  and  two  of  the  Moon, 

In  the  year  18*5 

I  be  four  Eclipses, 

two  of 

and  a  Transit  of  Mercury  over  the  Sun's 

)  disc. 

I.  An  Annular  ] 

Gclipse  of  the  Sun,  February 

1, 1878,  invisible  at  Washington,  with  | 

the  following  elements : 

A          1 

.    ^     . 

Washington 

mean  time  of  ^  in  Right  Ascension, 

February  1  14  35  37°0. 

Sun  and  Moon's 

R.  A.        21  3  26.73 

Hourly  Motions 

10.16  and  117.35      | 

Sun's  Declination            —16  48  50.3 

Hourly  Motion 

+       43.5 

Moon's  Declination          — 17  42     1.5 

u 

(4 

+  11  11.5 

Sun's  Equa.  Hor.  Par.                      9.0 

True  Semidiameter 

16  13.6 

Moon's  Equa,  Hon  Par.            54  24.3 

« 

I 

C( 

14  48.8 

From  these  elements  may  be  deduced  the  following  results  :— 

- 

Eclipse  begins  on  the  Earth  February 

Id  12U  48«.0,  Washingt 

on  mean  time,  in  loogi-  1 

tude  56"^  56^7  East  from  Washington,  and  in  latitude  53°  55^.8  South. 

Central  Eclipse 

begins  on  the  Earth  14^  30°^.7,  in  longitude  26°  29^.0  West  from 

Washington,  and  in  latitude  73°  2^6  South. 

Central  Eclipse 

at  Noon  14»»  35°».7,  in  longitude  35°  25^.2  West  from  Washington,  | 

apd  in  latitude  83° 

4K9  South. 

Central  Eclipse 

ends  on  the  Earth  16*»  8™.7 

,  in  longitude 

133°  30^.6  West  from  | 

Washington,  and  in  latitude  40°  54^.6  South. 

Eclipse  ends  on 

the  Earth  17»»  5 1'-.l,  in  longitude  170°  28^.3  West  from  Washington, 

and  in  latitude  12°  25^.5  South. 

DATA  FOB  COMPUTIKG  THE  ECLIPSE  FOB  ANY  PLAGE,  FOR  PENUHBBA. 

Wash. 
M.  Time. 

A. 

B. 

€. 

logE. 

logF. 

logG. 

logHL 

A* 

h     m 

9.98 

9.98 

-9.46 

-9.45 

Off/ 

12  40 

-0.90697 

-0.77922 

-1.92300 

0355 

1602 

8553 

4930 

186  30  25.9 

12  50 

0.82851 

0.74716 

1.89098 

0360 

1607 

8506 

4881 

189    0  25.8 

13     0 

0.75006 

0.71509 

1.85895 

0364 

1611 

8458 

4831 

191  30  25.8 

13  10 

0.67161 

0.68302 

1.82692 

0369 

1615 

8410 

4782 

194    0  25.8 

13  20 

0.59316 

0.65095 

1.79488 

0373 

1620 

8363 

4733 

196  30  25.8 

13  30 

0.51471 

0.61887 

1.76284 

0378 

1624 

8315 

4683 

199    0  25.8 

13  40 

0.43626 

0.58679 

1.73079 

0382 

1628 

8267 

4634 

201  30  25.8 

13  50 

0.35782 

0.55470 

1.69873 

0387 

1633 

8220 

4585 

204    0  25.8 

14    0 

0.27938 

0.52260 

1.66666 

0391 

1637 

8172 

4536 

206  30  25.8 

14  10 

0.20094 

0.49049 

1.63458 

0396 

1641 

8124 

4486 

209    0  25.8 

14  20 

0.12250 

0.45838 

1.60250 

0400 

1646 

8077 

4437 

211  30  25.8 

14  30 

0.04407 

0.42626 

1.57041 

0405 

1650 

8029 

4388 

214    0  25.7 

14  40 

+0.03436 

0.39413 

1.53831 

0409 

1655 

7981 

4338 

216  30  25.7 

14  50 

0.11279 

0.36200 

1.50620 

0414 

1659 

7934 

4289 

219    0  25.7 

15    0 

0.19121 

0.32986 

1.47408 

0418 

1663 

7886 

4240 

221  30  25.7 

15  10 

0.26963 

0.29772 

1.44195 

0423 

1668 

7838 

4190 

224    0  25.7 

15  20 

0.34805 

0.26557 

1.40982 

0427 

1672 

7790 

4141 

226  30  25.7 

15  30 

0.42646 

0.23341 

1.37768 

0432 

1676 

7743 

4091 

229     0  25.7 

15  40 

0.50487 

0.20125 

1.34553 

0436 

1681 

7695 

4042 

231  30  25.7 

15  50 

0.58328 

0.16908 

1.31338 

0441 

1685 

7647 

3993 

234    0  25.6 

16     0 

0.66168 

0.13690 

1.28122 

0445 

1689 

7600 

3943 

236  30  25.6 

16  10 

0.74008 

0.10472 

1.24905 

0450 

1694 

7552 

3894 

239    0  25.6 

16  20 

0.81847 

0.07253 

1.21687 

0454 

1698 

7504 

3844 

241  30  25.6 

16  30 

0.89686 

0.04033 

1.18469 

0459 

1702 

7456 

3795 

244    0  25.6 

16  40 

0.97524 

-0.00813 

1.15250 

0463 

1707 

7409 

3746 

246  30  25.6 

16  50    +105362 

+0.02408 

-1.12030 

0468 

1711 

7361 

3696 

249    0  25.6 
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DATA  FOB  COMPUTING  THE  ECLIPSE  FOB  ANY  PLACE,  FOB  PENT7MBBA. 


Wash. 
M.Time. 


ta     m 

17  0 
17  10 
17  20 
17  30 
17  40 

17  50 

18  0 


+  1.13200 
1.21037 
1.28873 
1.36708 
1.44543 
1.52377 

+  1.60211 


+0.05629 
0.08851 
0.12074 
0.15297 
0.18521 
0.21746 

+0.24971 


c. 


1.08809 
1.05588 
1.02366 
0.99143 
0.95920 
0.92696 
0.89471 


logE. 

logF, 

logo. 

logH. 

9.98 

9.98 

-9.46 

-9.45 

0472 

1715 

7313 

3647 

0477 

1720 

7265 

3597 

0481 

1724 

7218 

3548 

0486 

1728 

7170 

3498 

0490 

1733 

7122 

3449 

0495 

1737 

4074 

3400 

0499 

1742 

7026 

3350 

251  30 
254  0 
256  30 
259  0 
261  30 
264  0 
266  30 


II 


25.6 
25.6 
25.5 
25.5 
25.5 
25.5 
25.5 


FOB  SHADOW. 


Washington 
Mean  Time. 


h   m 

14  30 
14  40 

14  50 

15  0 
15  10 
15  20 


0.97231 
0.94019 
0.90806 
0.87592 
0.84378 
0.81163 


c 


1.02435 
0.99225 
0.96014 
0.92802 
0.89590 
0.86377 


Washington 
Mean  Time. 


h  m 

15  20 
15  30 
15  40 

15  50 

16  0 
16  10 


0.81163 
0.77946 
0.74730 
0.71513 
0.68295 
0.65077 


c 


0.86377 
0.83163 
0.79948 
0.76733 
0.73517 
0.70300 


A  and  ii  are  given  in  the  Table  for  Penumbra,  and  the  values  of  log  £,  log  F,  log  G, 
and  log  H  may  be  obtained  from  the  corresponding  values  for  Penumbra,  by  numer- 
ically increasing  log  £  and  decreasing  log  F  by  0.000003,  and  by  numerically  decreas- 
ing log  G  by  0.000030,  and  increasing  log  H  by  0.000035. 

CHANGES  OF  THE  QUANTITIES  IN  THE  TABLES  OF  DATA.* 


For  one  Minute. 

For  one  Second. 

Waahington 

Mean  Tune. 

A. 

B. 

c. 

A'. 

B'« 

c. 

h   m 

12  30 

+7845.7 

+3204.2 

+3199.8 

+ 130.76 

+53.40 

+53.33 

13  0 

7845.3 

3206.2 

3202.3 

130.75 

53.44 

53.37 

13  30 

7844.7 

3208.2 

3204.8 

130.74 

53.47 

53.41 

14  0 

7844.0 

3210.3 

3207.3 

130.73 

53.50 

53.45 

14  30 

7843.2 

3212.3 

3209.7 

130.72 

53.54 

53.49 

15  0 

7842.3 

3214.2 

3212.0 

130.70 

53.57 

53.53 

15  30 

7841.2 

3216.0 

3214.3 

130.69 

53.60 

53.57 

16  0 

7840.0 

3217.9 

3216.6 

130.67 

53.63 

53.61 

16  30 

7838.7 

3219.8 

3218.8 

130.64 

53.66 

53.65 

17  0 

7837.1 

3221.7 

3220.9 

130.62 

53.69 

53.68 

17  30 

7835.2 

3223.7 

3223.0 

130.59 

53.73 

53.72 

18  0 

+7833.1 

+3225.6 

+3225.0 

+  130.55 

+53.76 

+5a75 

II.  A  Partial  Eclipse  of  the  Moon,  February  16, 1878,  partly  visible  at  Washington, 
with  the  following  elements : 

d      h     m      8 

Washington  mean  time  of  g  in  Right  Ascension,  February  16  18  31  16.4. 

h 


Sun's  Right  Ascension     22    3  30.18 
Moon's  Right  Ascension  10    3  30.18 

Sun's  Declination  —if  55  3L2 

Moon's  Declination  +11   16  52.8 

Sun's  Equa.  Hor.  Par.  8.9 

Moon's  Equa.  Hor.  Par.  61   19.2 


Hourly  Motion 


(C 


Hourly  Motion 
True  Semidiametcr 


9!66 
140.17 

+  0  52.6 

-16  28.2 

16  10.9 

16  41.8 

*  In  unite  of  the  sixth  place  of  decimals. 
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From  these  elements  may  be  deduced  the  following  results  :— 

d      h      m 

Moon  enters  Penumbra  February  16  15  33.4  Washington  mean  time. 

Moon  enters  Shadow  16  16  34.7  "  " 

Middle  of  Eclipse  16  18    2.9  "       .  " 

Moon  leaves  Shadow  16  19  31.0  "  " 

Moon  leaves  Penumbra  16  20  32.3 


(( 


(( 


First  contact  of  Shadow  with  Moon^s  limb  82°  from  the  north  point  towards  the 
East,  when  the  Moon  is  in  the  zenith,  in  longitude  66°  10^  West  from  Washington, 
and  in  latitude  11*49'  North. 

Last  contact  of  Shadow  with  Moon's  limb  31°  from  the  north  point  towards  the 
West,  when  the  Moon  is  in  the  zenith,  in  longitude  108°  SO'  West  from  Washington, 
and  in  latitude  1 1°  6'  North. 

Magnitude  of  the  Eclipse  s=  0.840  (Moon's  diameter  =  1). 


HI.  A  Total  Eclipse  of  the  Sun,  July  29, 1878,  visible  at  Washington,  with  the  fol- 
lowing elements: 

d    h     m      8 

Washington  mean  time  of  <{  in  Right  Ascension,  July  29  4  14  34.7. 

h     m      8 

8  35  45.98 


Sun  and  Moon's  R.  A. 


Hourly  Motions 


9!78  and  143!98 


Hourly  Motion 
u  u 


True  Semidiameter 


-  0  35.9 
-12  11.1 

15  45.5 

16  14.4 


Sun's  Declination  +18  38  57.6 

Moon's  Declination  + 19  18  27.3 

Sun's  Equa.  Hor.  Par.  8.7 

Moon's  Equa  Hor.  Por.  59  38.6 

From  these  elements  may  be  deduced  the  following  results  :^- 

Eclipse  begins  on  the  Earth  July  29*  2^  10™.0,  Washington  mean  time,  in  longitude 
138°  14'.4  West  from  Washington,  and  in  latitude  41°  20^.0  North. 

Central  Eclipse  begins  on  the  Earth  3»»  16°».3,  in  longitude  165°  27'.9  West  from 
Washington,  and  in  latitude  54°  14^^.1  North. 

Central  Eclipse  at  Noon  4**  16~.6,  in  longitude  62°  5^.6  West  from  Washington,  and 
in  latitude  60°  32'.0  North. 

Central  Eclipse  ends  on  the  Earth  6^  1™.5,  in  longitude  7°  16^6  East  from  Wash- 
ington, and  in  latitude  17°3r.l  North. 

Eclipse  ends  on  the  Earth  7^  7™.6,  in  longitude  14°  8'.7  West  from  Washington, 
and  in  latitude  3°  34^2  North. 

DATA  FOE  COMPTTTING  THE  ECLIPSB  FOR  ANY  PLACE,  FOR  PBNUMBEA. 


Wash. 

A. 

M.Tinie. 

h  m 

2  10 

-1.10513 

2  20 

1.01643 

2  30 

0.92772 

2  40 

0.83901 

2  50 

0.75031 

3  0 

0.66160 

3  10 

0.57289 

3  20 

0.48419 

3  30 

0.39548 

3  40 

0.30677 

3  50 

0.21807 

4  0 

0.12937 

4  10 

-0.04067 

4  20 

+0.04803 

4  30 

0.13673 

4  40 

0.22543 

4  50' 

+0.31412 

+  1.60584 
1.57345 
1.54106 
1.50865 
1.47623 
1.44380 
1.41136 
1.37891 
1.34645 
1.31399 
1.28151 
1.24902 
1.21652 
1.18401 
1.15150 
1.11897 

+  1.08644 


€• 


+0.52995 
0,49758 
0.46520 
0.43281 
0.40041 
0.36800 
0.33558 
0.30315 
0.27072 
0.23827 
0.20582 
0.17336 
0.14089 
0.10841 
0.07593 
0.04343 

+0.01093 


logE. 


9.97 
7205 
7209 
7213 
7217 
7221 
7225 
7229 
7233 
7237 
7241 
7245 
7249 
7253 
7257 
7261 
7265 
7269 


logF. 


9.97 
5853 
5857 
5861 
5866 
5870 
5874 
5878 
5882 
5886 
5890 
5894 
5899 
5903 
5907 
5911 
5915 
5919 


logG. 


+9.49 
9289 
9253 
9217 
9181 
9145 
9108 
9072 
9036 
9000 
8964 
8928 
8891 
8855 
8819 
8783 
8747 
8711 


logH. 


+9.51 
1134 
1099 
1064 
1029 
0994 
0959 
0923 
0888 
0853 
0818 
0783 
0748 
0713 
0678 
0643 
0608 
0573 


30  56 
33  26 
35  56 
38  26 
40  56 
43  26 
45  56 
48  26 
50  56 
53  26 
55  56 
58  26 
60  56 
63  26 
65  56 
68  26 
70  56 


38.7 
39.7 
40.8 
41.8 
42.8 
43.8 
44.8 
45.8 
46.8 
47.8 
48.8 
49.9 
50.9 
51.9 
52.9 
53.9 
54.9 
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DATA  FOR  COMPUTING  THE  ECLIPSB  FOB  AXY  FLAGS,  FOB  PENtTMBBA. 


Wash. 
M.  Timci. 


b 

5 
5 
5 

5 
5 

5 

6 
6 
6 
6 
6 
6 
7 
7 


m 

0 
10 
20 

ao 

40 
50 

0 
10 
20 
30 
40 
50 

0 
10 


+0.40282 
0.49151 
0.58020 
0.66888 
0.75756 
0.84624 
0.93492 
1.02359 
1.11226 
1.20092 
1.28958 
1.37823 
1.46687 

+  1.55551 


+  1.05390 
1.02135 
0.98879 
0.95622 
0.92364 
0.89105 
0.85845 
0.82584 
0.79322 
0.76060 
0.72796 
0.69532 
0.66267 

+0  63001 


€. 


0.02158 
0.05410 
0.08663 
0.11916 
0.15170 
0.18425 
0.21680 
0.24936 
0.28193 
0.31451 
0.34710 
0.37969 
0.41229 
0.44490 


log.  E. 

log.F. 

log.  a. 

log.  H. 

9.97 

9.97 

+9.49 

+9.51 

7273 

5923 

8674 

0537 

7277 

5927 

8638 

0502 

7281 

5931 

8602 

0467 

7285 

5936 

8566 

0432 

7289 

5940 

8530 

0397 

7293 

5944 

8493 

0362 

7297 

5948 

8457 

0327 

7301 

5952 

8421 

0292 

7305 

5956 

8385 

0256 

7309 

5960 

8348 

0221 

7313 

5964 

8312 

0186 

7317 

5969 

8276 

0151 

7321 

5973 

8240 

0116 

7325 

6977 

8204 

0081 

73  26 

75  56 

78  26 

80  56 

83  27 

85  57 

88  27 

90  57 

93  27 

95  57 

98  27 

100  57 

103  27 

105  57 


/' 


55.9 

56.9 

57.9 

59.0 

0.0 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

9.1 


FOR  SHADOW. 


WashlDgton 
Mean  Time. 


h 

3 
3 
3 
3 
3 
4 
4 
4 
4 
4 


m 

10 
20 
30 
40 
50 
0 
10 
20 
30 
40 


+0.86546 
0.83301 
0.80056 
0.76810 
0.73562 
0.70313 
0.67063 
0.63812 
0.60561 

+0.57308 


€. 


+0.88148 
0.84905 
0.81661 
0.78416 
0.75171 
0.71925 
0.68678 
0.65430 
0.62182 

+0.58932 


Washington 

n. 

£1 

Mean  Time. 

Mm* 

%j» 

h   m 

4  40 

+0.57308 

+0.58932 

4  50 

0.54055 

0.55682 

5  0 

0.50801 

0.52431 

5  10 

0.47546 

0.49179 

5  20 

0.44290 

0.45926 

5  30 

0.41033 

0.42673 

5  40 

0.37775 

0.39419 

5  50 

0.34516 

0.36164 

6  0 

0.31256 

0.32908 

6  10 

+0.27995 

+0.29651 

A  and  fi  are  given  in  the  Table  for  Penumbra,  and  the  values  of  log  £,  log  F,  log  G, 
and  log  H  may  be  obtained  from  the  corresponding  values  for  Penumbra,  by  numer- 
ically decreasing  log  £  and  increasing  log  F  by  0.000003,  and  by  numerically  increas- 
ing log  G  by  0.000030,  and  decreasing  log  H  by  0.000029. 

CHANGES  OF  THE  QUANTITIES  IN  THE  TABLES  OF  DATA.* 


Washington 
MeanTkttd. 


h 

2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
7 
7 


m 

0 
30 

0 
30 

0 
30 

0 
30 

0 
30 

0 
30 


For  one  Minute. 


A. 


+8870.6 
8870.7 
8870.7 
8870.5 
8870.2 
8869.8 
8869.2 
8868.3 
8867.2 
8865.8 
8864.2 

+8862.5 


3237.3 
3240.3 
3243.3 
3246.3 
3249.2 
3252.0 
3254.8 
3257.5 
3260.3 
3263.0 
3265.7 
3268.4 


€• 


3236.0 
3238.7 
3241.4 
3244.0 
3246.5 
3249.0 
3251.4 
3253.7 
3256.0 
3258.2 
3260.4 
3262.6 


For  one  Second. 


A'. 


+ 147.84 
147.84 
147.84 
147.84 
147.84 
147.83 
147.82 
147.80 
147.79 
147.76 
147.74 

+  147.71 


-53.95 
54.00 
54.05 
54.10 
54.15 
54.20 
54.25 
54.29 
54.34 
54.38 
54.43 

-54.47 


c. 


-53.93 
53.98 
54.02 
54.07 
54.11 
54.15 
54.19 
54.23 
54.27 
54.30 
54.34 

-54.38 


*? 


*  In  nnito  of  the  sixth  place  of  deoimals. 
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IV.  A  Partial  Eclipse  of  the  Moon,  August  12,  1878,  partly  visible  at  Washington, 
with  the  following  elements  : 

d    h     m      8 

Washington  mean  time  of  g  in  Right  Ascension,  August  12  7  35  13.6. 

h     m      8 

9  30  3.04 


Sun's  Right  Ascension 

Moon's  Right  Ascension     21  30  3.04 


Hourly  motion 
Hourly  motion 


9.42 
115.92 


u 


II 


True  Semidiameter 

(ft  U    ' 


-  0  45.5 

+  12  18.4 

15  47.6 

14  57.6 


5  34.3 

7  0.3 

8  26.2 

9  46.1 


ift 
(ft 
ftft 
ftft 


ftft 


ftft 


ftft 


(ft 


Sun's  declination  + 14  47  34.2 

Moon's  declination  — 14    6  55.2 

Sun's  Equa.  Hor.  Par.  8.7 

Moon's  Equa.  Hor.  Par.  54  56.5 

From  these  elements  may  be  deduced  the  following  results : 

d     h    m 
Moon  enters  Penumbra  August  12    4  14.4  Washington  mean  time. 
Moon  enters  Shadow  12 

Middle  of  Eclipse  12 

Moon  leaves  Shadow  12 

Moon  leaves  Penumbra  12 

• 

First  contact  of  Shadow  with  Moon's  limb  .109^  from  the  north  point  towards  the 
East,  when  the  Moon  is  in  the  zenith,  in  longitude  96°  43^  East  from  Washington,  and 
in  latitude  14^32' South. 

Last  contact  of  Shadow  with  Moon's  limb  156°  from  the  north  point  towards  the 
West,  when  the  Moon  is  in  the  zenith,  in  longitude  55°  1^  East  from  Washington,  and 
in  latitude  13°  56^  South. 

Magnitude  of  the  Eclipse  =  0.596  (Moon's  diameter  =»  1). 

V.  A  Transit  of  Mercury  over  the  Sun's  disc,  May  5-6,  1878,  visible  at  Washing- 
ton, with  the  following  elements : 

d   h     m      8 

Washington  mecm  time  of  <{  in  Right  Ascension,  May  6  1  16  44.2. 

h     m       8 

Sun  and  Mercury's  R.  A.  2  54  20.46 


Hourly  Motions 
Hourly  Motion 


+9.67  and  -5.27 


(ft 


(ft 


True  Semidiameter 
ftft  ftft 


+  0  41.8 
-   1     8.1 
15  50.78 
5.99 


Sun's  Declination  + 16  39  18.3 
Mercury's  Declination +16  44  39.6 
Sun's  Equa.  Hor.  Par.  8.76 

Mercury's  Equa.  Hor.  Par.        15.86 

Prom  these  elements  may  be  deduced  the  following  times  of  phases  at  the  centre  of 
the  Earth: 

d      h     m       8 

Ingress,  Exterior  Contact,  May  5  22     5  59  Washington  mean  time. 
Ingress,  Interior  Contact  5  22     9    6  "  " 

Middle  of  Transit  6     1  53  12  " 

Egress,  Interior  Contact  6     5  37  18  "  " 

Egress,  Exterior  Contact  6     5  40  25  "  " 

First  contact  of  Mercury  with  Sun's  limb  45°  from  the  north  point  towards  the  East, 
when  the  Sun  is  in  the  zenith,  in  longitude  27°  37^3  East  from  Washington,  and  in 
latitude  16° 3r.l  North. 

Last  contact  of  Mercury  with  Sun's  limb  100°  from  the  north  point  towards  the 
West,  when  the  Sun  is  in  the  zenith,  in  longitude  85°  59^7  West  from  Washington,  aud 
in  latitude  16°  42^4  North. 

The  Washington  Mean  Time  of  exterior  contact  at  Ingress  and  Egress  for  any 
point  on  the  surface  of  the  Earth  may  be  computed  from  the  following  formula,  in 
which  R  is  the  radius  of  the  Earth  at  the  place,  0  the  geocentric  North  latitude,  and  k 
the  longitude  West  from  Washington  :— 


ID 


Ingress,      22     5  58.7-74.34  JS  sin  ^  -  82.55  R  cos  0  cos  ( il-45  65. 1 ), 
Egress,        5  40  25.1— 18.26  JS  sin  ^  —  109.58  12  cos  ^  cos  (;i+  6  15.2). 
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ELEMENTS 

i  FOE  FACILITATDfG 

THE  PREDICTION 

OP  OCCULTATIONS  OP 

PLANETS  AND  STABS  BT  THE  MOON. 

1 

JAM17ABT.                                                                                   1 

&rAB*B- 

•- 

At  Conjunction  in  B.  A. 

Limiting 
Paraliels. 

Red'ns  from 

Kame. 

Hag. 

187 

8.0. 

^6 

Apjparexkt 
DeeOnatioB. 

Washinffton 
Mean  Tune. 

Hour  Angle 

H 

Y 

a/ 

y 

N»n. 

S'n. 

430phiuchi 

6 

-0*69 

-  ^'.6 

-2^    l'.4 

d    h    m 
1    1  39.8 

h    m 
+  3    9.2 

+0.3781 

.5723 

-.0375 

+37 

-2§ 

B.A.C.7202 

6 

0.41 

7.4 

18  38.9 

20  33.2 

-  5    8.3 

-1.1553 

.5222 

+.1896 

-32 

-90 

B.A.C.7209 

6i 

0.41 

7.3 

18  29.2 

21     0.9 

-  4  41.4 

-1.2454 

.5219 

.1903 

-41 

-90 

19  Capricorni 

6 

0.39 

7.4 

18  23.1 

23  44.5 

-  2    2.9 

-0.8339 

.5198 

.1943 

-  9 

-90 

20  Capricorni 

6 

0.38 

7.5 

19  30.5 

ff   2    7.6 

+  0  15.9 

+0.8676 

.5181 

.1977 

+71 

+  4 

21  Capricorni 

6 

-0.38 

-  7.2 

-18    0.4 

2  47.5 

+  0  54.5 

-0.6506 

.5176 

+.1986 

+  2 

-89 

d  Capricorni 

4 

0.36 

7.1 

17  43.1 

5  21.6 

+  3  23.9 

-0.4539 

A157 

iJ021 

+12 

-72 

31  Capricorni 

6i 

0.32 

6.9 

17  58.4 

11  40.0 

+  9  31.2 

+1.1267 

.5114 

.2100 

+72 

+22 

t  Capricorni 

44 

0.31 

6.7 

17  21.3 

13  44.3 

+11  31.8 

+0.8835 

.5100 

.2125 

+73 

+  4 

42  Capricorni 

6 

OiM 

5.8 

14  35.5 

23  56.1 

-2  34.3 

+0.0619 

.5035 

i2234 

+42 

^1 

44  Capricorni 

6 

-0.25 

-  5.9 

-14  57.5 

6   0  43.9 

-  1  47.8 

+0.6456 

.5031 

+i£242 

+75 

-10 

45  Capricorni 

6 

0.23 

6.0 

15  18.7 

1  14.0 

-  1  18.7 

+1.1468 

.5028 

iJ247 

+75 

+22 

u  Capricorni 

5 

0.21 

5.5 

14    7.6 

6  12.1 

+  3  31.3 

+0.9669 

.4997 

i2295 

+76 

+  9 

B.A.C.7697 

61 

0.16 

4.6 

11    2.5 

14    2.4 

+11     8.5 

-0.6583 

.4957 

.2356 

+  6 

-88 

•*  Aquarii 

6 

0.15 

4.7 

11  25.3 

15  38.4 

-11  18.5 

+0.1755 

.4949 

.2368 

'^ 

-35 

«s  Aquarii 

6 

-0.14 

-  4.8 

-12    9.9 

15  41.0 

-11  16.0 

+1.0093 

.4949 

+.2368 

+78 

+11 

B.A.C.7774 

6 

0.14 

4.1 

9  38.9 

19    9.8 

-  7  52.9 

-0.9467 

.4933 

.2391 

-  9 

-90 

Vehub 

10  45.9 

19  46.2 

+  7  42.5 

+0.4324 

.4676 

J2228 

+65 

-21 

67  Aquarii 

6 

0.04 

2.8 

7  36.0 

7   9  54.9 

+  6  29.1 

+0.3747 

.4876 

.2473 

+63 

-24 

B.  A.  C.  7986 

6 

-0.01 

1.9 

5  38.3 

16  42.2 

-10  55.4 

-0.1143 

.4856 

.2499 

+37 

-50 

B.A.C.8094 

6 

+0.08 

-  0.9 

-  4    9.5 

8   4  21.3 

+  0  25.2 

+1.1773 

.4833 

+.2530 

+86 

+22 

1 1  Piscium 

6i 

0.14 

+  0.1 

2  27.7 

12  19.7 

+  8  11.0 

+1.3176 

.4827 

.2541 

+88 

+35 

14  Piscium 

6 

0.16 

0.4 

-  1  55.3 

15    1.1 

+10  48.1 

+1 .4022 

.4826 

i2543 

+88 

+48 

ISPiacium 

61 

0.14 

1.2 

+  0  38.3 

15  48.1 

+11  33.9 

-1.2348 

.4826 

.2543 

-27 

-90 

APiscium 

5 

0.18 

1.6 

1    6.6 

19  34.7 

-  8  45.4 

-0.7956 

.4826 

i2543 

+  3 

-75 

B.A.C.8276 

61 

+0.21 

+  2.0 

+  1  32.3 

23  26.9 

-  4  59.3 

-0.2870 

.4827 

+.2541 

+30 

-60 

21  Piscium 

6 

Oi22 

1.6 

0  24.0 

23  49.0 

-  4  37.8 

+1.0678 

.4828 

.2541 

+90 

+14 

22  Piflcium 

6 

0.21 

2.3 

2  15.2 

9   1  15.2 

-  3  13.9 

-0.6199 

.4830 

.2540 

+12 

-83 

25  Piscium 

61 

0J23 

2.1 

1  24.8 

1  53.3 

-  2  36.8 

+0.4715 

.4830 

.2539 

+72 

-20 

43  Piscium 

6 

0.36 

5.0 

7    1.1 

20  25.0 

-  8  34.7 

-1.0454 

.4867 

.2499 

-13 

-83 

51  Pise,  mulU 

61 

+0.40 

+  5.0 

+  6  17.1 

lO   0  10.8 

-  4  54.9 

+0.7007 

.4879 

+.2485 

+90 

-  7 

75  Piscium 

61 

0.56 

8.0 

12  18.3 

18  57.6 

-10  39.2 

-1.3351 

.4962 

.2383 

-40 

-78 

17  Piscium 

31 

0.70 

9.3 

14  43.1 

11   8  11.7 

+  2  12.3 

-0.8798 

.5043 

.2278 

-  3 

-76 

101  Piscium 

6 

0.74 

9.2 

14    2.4 

10  26.5 

+  4  23.1 

+0.3693 

.5058 

.2257 

+65 

-20 

104  Piscium 

61 

0.76 

9.2 

13  41.2 

12  14.8 

+  6    8.3 

+1.1773 

.5071 

.2239 

+90 

+28 

105  Piscium 

6 

+0.76 

+  9.9 

+15  47.4 

12  26.5 

+  6  19.7 

-1.0844 

.5071 

+.2237 

-17 

-75 

4  Arietis 

61 

0.81 

10.1 

16  21.1 

16  48.3 

+10  33.7 

-0.7283 

.5104 

.2191 

+  5 

-74 

I  Arietis 

6 

0.86 

10.6 

17  13.4 

21  26.6 

-  8  56.3 

-0.6665 

.5173 

.2093 

+  8 

-72 

B.A.C.632 

6 

0.90 

10.9 

17  40.3 

19   0  37.7 

-  5  50.9 

-0.4738 

.5166 

i2102 

+19 

-€2 

15  Arietis 

6 

0.90 

11.5 

18  55.7 

4    1.7 

-  2  33.3 

-1.1231 

.5201 

.2051 

-22 

-71 

B  Arietis 

H 

+0.99 

+11.7 

+19  20.4 

6  42.3 

+  0    0.2 

-0.8170 

.5217 

+.2026 

-  1 

-71 

26  Arietis 

61 

1.07 

11.7 

19  19.0 

13  43.9 

+  6  50.6 

+0.3951 

.5280 

.1925 

+68 

-14 

V  Arietis 

61 

1.12 

12.4 

21  26.2 

17  34.9 

+10  34.1 

-1.1492 

.5315 

.1865 

-25 

-69 

ft  Arietis 

61 

1.14 

11.7 

19  29.6 

19  16.5 

-11  47.6 

+1.2451 

.5331 

.1838 

+.^)U 

+43 

e  Arietis,  ntu/t. 

41 

156 

12.0 

20  51.3 

18   3    2.4 

-  4  17.3 

+1.1620 

.5405 

.1703 

+90 

+36 

64  Arietis 

6 

+1.43 

+13.0 

4QA  17.6 

14  11.4 

+  6  28.8 

-0.7122 

.5515 

+.1486 

+  4 

-66 

7Taari,«t«Z<. 

6 

1.50 

12.8 

24    3.4 

18  36.4 

+10  44.4 

+0.1745 

.5557 

.1393 

^4 

-18 

11  Tauri 

6 

1.54 

12.9 

24  56.2 

21  18.3 

-10  39.5 

^.3787 

.5583 

.1333 

+23 

-48 

g  Pleiadum 
JPleiadum 

51 

1.56 

12.5 

23  54.5 

23    2.8 

-  8  58.8 

+0.9262 

.5601 

.1291 

+90 

+23 

4 

1.56 

12.5 

23  43.9 

23    4.8 

-  8  56.9 

+1.1153 

.5601 

.1291 

+90 

+37 

m  Pleiadum 

7 

1.56 

12.7 

24  27.5 

23  11.2 

-  8  50.7 

+0.3654 

.5602 

.1289 

+67 

-  8 

e  Pleiadum 

5 

+1.56 

+12.6 

+24    5.2 

23  12.8 

-  8  49.2 

+0.7593 

.5602 

+.1289 

+90 

+13 

e  Pleiadum 

6 

1.56 

12.6 

23  59.3 

23  28.6 

-  8  33.9 

+0.8964 

.5603 

.1282 

+90 

+22. 

H  Tauri 

3 

1.58 

12.5 

23  43.8 

14   0  11.2 

-  7  52.9 

+1 .2578 

.5611 

.1266 

+90 

+53 

B.  A.C.I  192 

6 

1.60 

12.8 

25  12.7 

1  21.3 

-  6  45.3 

-0.1550 

.5623 

.1237 

+35 

-351 

1 

p  Tauri 

6 

1.75 

12.7 

26    9.9 

9  52.8 

+  1  27.2 

-0.1866 

.5702 

.1027 

+33 

-34, 

^  Tauri,  mtt/<. 

5 

+1.81 

+12.6 

+27    3.7 

13  44.8 

+  5  10.3 

-0.7435 

.57*36 

+.0925 

+  1 

-63! 

416 


OCCUIiTATIONS,  1878. 


ELEMENTS 

FOE  FACniTTATING 

THE  PREDICTION 

OF  OCCULTATIONS  OP 

PLANETS  AND  STABS  BY  THE  MOON. 

1 

JANVARl 

• 

1 

Star's— 

At  Conjunction  in  R.  A. 

Limiting 
PanUela. 

Red'ns  Arom 

Name. 

Mag. 

187 

8.0. 

A6 

ApiMtrent 
Declination. 

Waablngton 
Mean  lime. 

Hovir  Angle 

H 

Y 

a/ 

y 

ITn. 

0 

+43 

X^  Tauri 

5i 

+L81 

+12.1 

+25  20.6 

d   h    m 
14  14  41.1 

h    m 
+  6    4.5 

+1.1334 

.5744 

+.0901 

49S 

r«Tauri 
fi.A.C.1648 

H 

L8] 

12.1 

25  20.8 

14  41.3 

+  6    4.7 

+1.1268 

.5744 

.0901 

+90 

442 : 

6i 

2.17 

10.2 

27  50.0 

Iff  13  36.9 

+  4    5.8 

-0.1345 

.5909 

.0231 

+36 

-23 

/?  Tauri 

2 

2.20 

10.1 

•  28  30.3 

15  37.9 

+  6    1.9 

-0.7818 

.5921 

.0167 

-2 

-62 

B.A.C.1746 

64 

2.23 

9.4 

27  35.0 

19  19.9 

+  9  34.9 

+0.2031 

.5937 

+.0052 

+56 

-  4 

136  Tauri 

5 

^2.30 

+  8.5 

+27  35.0 

16   1  55.7 

-  8    5.7 

+0.1689 

.5962 

-.0168 

454 

1 

-7 

B.A.C.1B82 

61 

2.55 

8.7 

28  55.4 

3    7.1 

-  6  57.2 

-1.2162 

.5965 

.0196 

-41 

-61 

B.A.C.2097 

64 

2.45 

6.4 

28  17.5 

15  50.7 

+  5  14.6 

-1.0792 

5987 

.0608 

-24 

-6^, 

49  Auri^s 

37  GomiDorum 

54 

2.47 

6.0 

28    7.0 

17  39.8 

+  6  59.1 

-1.0179 

.5987 

.0666 

-19 

-&i\ 

6 

2.47 

4.5 

25  31.6 

17   1  16.8 

-  9  43.0 

+0.9892 

.5981 

.0908 

490 

4?2 

39  Geminorum 

64 

42.51 

+  4.3 

+26  14.5 

2  34.9 

-  8  28.0 

+0.1512 

.5980 

-.0950 

+53 

H5: 

40  Geminorum 

64 

2.50 

4.3 

26    4.7 

2  49.8 

-  8  13.8 

+0.2901 

.5979 

.0959 

^m 

-8' 

47  Geminorum 

6 

2.55 

3.4 

27    3.4 

7  18.5 

-  3  56.2 

-1.1500 

.5970 

.1097 

-30 

-63 

52  Geminorum 

6 

2.52 

3.1 

25    5.7 

8  36.0 

-  2  42.0 

+0.6719 

.5967 

.1136 

490 

+11, 

A  Geminorum 

54 

2.54 

2.5 

25  17.0 

11  55.9 

+  0  29.7 

+00858 

.5956 

.1239 

+49 

-21! 

B.A.C.2514 

64 

42.54 

+  1.4 

+24  29.8 

17  56.4 

+  6  15.4 

+0.0751 

.5934 

-.1415 

+48 

-23 

/cGemi.,  m«/<. 

34 

2.55 

1.0 

24  45.2 

19  57.2 

+  8  11.3 

-0.4075 

.5925 

.1472 

+21 

-49 

84  Geminorum 

64 

2.51 

+  0.3 

22  39.0 

23  17.7 

+11  23.6 

+1.1169 

.5909 

.1564 

+90 

435 

7  Cancri 

64 

2.50 

-  0.4 

22  24.8 

18   3  29.8 

-  8  34.5 

+0.6690 

.5889 

.1678 

+90 

4  51 

ft^  Cancri 

6 

2.52 

0.6 

22  58.9 

4  26.6 

-  7  39.9 

-0.0574 

.5882 

.1704 

+41 

-32l 

u*  Cancri 

5 

+2.50 

-  0.6 

+21  56.2 

5    1.8 

-  7    6.1 

+0.8812 

.5878 

-.1719 

+90 

4l7 

B.A.C.2788 

64 

2.48 

1.4 

21     8.0 

9  59.0 

-  2  20.8 

+0.7949 

.5850 

.1844 

+90 

4l1 

ff  Cancri 

6 

2.47 

2.3 

21  51.2 

14  53.4 

+  2  22.0 

+0.1360 

.5820 

.1964 

+52 

-25 

35  Cancri 

64 

2.44 

2.6 

20    0.3 

15  56.8 

+  3  22.9 

+0.7674 

.5813 

.1988 

490 

+  7; 

39 Cancri 

6 

2.45 

3.0 

20  26i2 

17  51  i^ 

+  5  12.9 

-0.0426 

.5800 

i2032 

+42 

-35: 

40  Cancri 

6 

+2.45 

-  3.0 

+20  24.0 

17  53.3 

+  5  14.9 

-0.0140 

.5800 

-.2032 

+43 

-^1 

e  Cancri 

64 

2.44 

2.9 

19  58.4 

17  69.9 

+  5  21.2 

+0.3867 

.5800 

.2032 

467 

-131 

42  Cancri 

64 

2.44 

2.9 

20    8.9 

18    6.4 

+  5  27.4 

+0.1912 

.5799 

iSa36 

455 

-23 

B.  AC.  2925 

64 

2.44 

2.9 

20    0.5 

18  11.7 

+  5  32.5 

+0.3108 

.5799 

.2038 

462 

-17 

80  Cancri 

64 

2.37 

4.9 

18  32.5 

19   6  50.7 

-  6  17.4 

-0.9874 

.5712 

.2298 

-11 

-72 

83  Cancri 

6 

+2.37 

-  6.4 

+18  13.2 

9  46.4 

-  3  28.4 

-1.3499 

5690 

-.2350 

-48 

-72. 

7  Leonifl 

64 

2.27 

6.1 

14  55.2 

16  54.5 

+  3  23.8 

+0.1900 

.5644 

.2466 

+55 

-38' 

^  Leon  is 

6 

2.25 

6.5 

14  34.6 

20  14.7 

+  6  36.7 

-0.3035 

5622 

.2516 

+28 

^ 

i/Leonis 

5 

2.19 

7.2 

13     1.1 

90   2  29.3 

-11  22.2 

-0.3617 

.5582 

.2598 

+2r» 

J60 

A  Leonig 

5 

2.13 

7.4 

10  35.6 

6  43.3 

-  7  17.4 

40.9228 

.5549 

.2657 

490 

+  «: 

aLeonia 

14 

+2.14 

-  7.7 

+12  33.6 

6  55.0 

-  7    6.0 

-1.0725 

5554 

-i2649 

-i(i 

-78 

B.A.C.3538 

64 

2.06 

7.9 

9  34.5 

13    1.2 

-  1  12.7 

+0.2li20 

.5518 

5709 

457 

-29 

^  1 

44  Leonia 

6 

2.05 

8.0 

9  24.1 

14  21.3 

+  0    4.5 

+0.0508 

.5510 

.2720 

447 

-39 

B.A.C.3562 

64 

2.05 

8.0 

9  23.4 

14  30.6 

+  0  13.5 

+0.0203 

.5510 

.2721 

445 

-41 

45  Leon  is 

6 

2.06 

8.3 

10  22.9 

15  24.6 

+  1     5.7 

-1.2059 

5505 

.2728 

-25 

-80 

1 

p  Leonifl 

4 

+2.04 

-  8.6 

+  9  55.9 

17  42.7 

+  3  19.0 

-1.3916 

.5492 

-.2746 

-48 

-80 

48LeoniB 

6 

1.99 

8.2 

9  34.7 

18  37.4 

+  4  11.7 

+0.6839 

.5487 

.2754 

-90 

-7 

49  Leonifl 

6 

2.01 

8.5 

9  16.6 

18  42.8 

+  4  16.9 

-1.0209 

.6487 

.2754 

-11 

-81 

1 

37Sextantis 

6 

1.96 

8.7 

7    0.8 

23  41.2 

+  9    5.1 

-0.1578 

.5463 

iJ786 

436 

-51 

d  Leonifl 

5 

1.88 

8.7 

4  16.2 

91   6  15.0 

-  8  34.5 

+0.7213 

.5433 

J28I6 

490 

-6 

B.A.C.3836 

6 

+1.82 

-  8.9 

+  2  54.9 

12  20.7 

-  2  41.2 

+0.3439 

.5411 

-.2832 

463 

-27 

75  Leonifl 

6 

1.81 

9.0 

2  40.7 

13  54.0 

-  1  11.0 

+0.1385 

.5406 

.2835 

452 

-37' 

76  Leonifl 

6 

1.79 

9.0 

2  19.0 

14  39.3 

-  0  27.2 

+0.2837 

.5403 

.2836 

460 

-29 

79  Leonifl 

6 

1.77 

9.1 

+  2    4.5 

17    0.6 

+  1  49.3 

-0.1433 

.5395 

.2839 

+36 

-52 

V  LeonU 

44 

1.69 

9.1 

-  0    9.2 

22  58.5 

+  7  35.3 

+0.3790 

5379 

.2837 

465 

-24 

;^  Virginia 

5 

1.36 

8.9 

7  19.6 

98   3  58.0 

+11  37.2 

-0.5176 

.5356 

.2703 

+16 

-75 

B.A.C.4259 

6 

+1.36 

-  8.9 

-  7  21.8 

4     1.7 

+11  40.8 

-0.4969 

.5356 

-.2704 

+17 

-74 

28  Virginia 
B.A.C.43I2 

6 

1.35 

9.2 

6  49.9 

5  13.3 

-1 1     9.9 

-1 .3564 

.5358 

.2692 

-43 

-00 

64 

1.31 

8.5 

9  40.6 

9  35.2 

—  6  56.8 

+0.3495 

.5361 

.2653 

461 

-96 

lb  Virffinifl 

5 

1.29 

8.8 

8  52.4 

10  58.3 

-  5  36.3 

-0.8302 

.5363 

.2639 

-  2 

-90 

^'Virginifl 

6 

1.23 

8.7 

10    5.4 

17  13.7 

+  0  26.7 

-1.2328 

5374 

.2573 

-31 

-90 

9                   O 

75  Virginia 

6 

+1.09 

-  7.6'  -14  44.3 

94   4  39.8 

+11  29.7 

+0.6312 

.5401 

-.2429 

+74 

-11 

OCCULTATIONS,  1878. 


417 


ELEMENTS 

.  FOB  FACILITATING 

THE  PEEDICnON 

OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON. 

1 

JAMVABT.                                                                                   1 

Stab's- 

At  Conjumctxon  ni  B.  A 

Limiting 
PaiaUela. 

Bed'nsfrom 

^ame. 

Mag. 
6 

187 

Aa 

+K02 

8.0. 

-7:6 

Apparent 
DecUnaUon. 

Washington 
Mean  Tune. 

Hoor  Angle 

H 

Y 

a/ 

y" 

TSTn. 
+4§ 

S'n. 
-32 

83Virgini8 

O          / 

-15  34.1 

d     h   m 
94    9  56.8 

h    m 
-  7  23.9 

+0.2162 

.5417 

-.2351 

85  Virginia 

6 

1.02 

7.8 

15    9.5 

10  26.8 

-  6  54.9 

-0.3205 

.5418 

.2344 

+22 

-62 

B.A.C.4733 

6 

0.87 

7.4 

17  37.9 

23  49.8 

+  6    0.5 

-0.7803 

.5464 

5124 

-  5 

-90 

l).A.C.4739 

6 

0.85 

7.3 

18    9.1 

9ff    1  15.4 

+  7  23.1 

-0.5475 

.5469 

5100 

+  7 

-79 

1).A.C.4923 

6 

0.67 

6.8 

20  51.9 

18  12.6 

-  0  15,3 

-1.0271 

.5537 

.1763 

-25 

-90 

B.A.C.4984 

6 

^.62 

-6.1 

-23  31.1 

23  35.8 

+  4  56.4 

+0.8185 

.5558 

-.1644 

+67 

+  2 

B  A.  C  5023 

6 

0.59 

6.7 

21  57.0 

96   2  25.7 

+  7  405 

-1.2753 

.5569 

.1579 

-51 

-90 

4<iLibrfe 

5i 

0.48 

6.3 

23  25.3 

12  35.8 

-  6  31.8 

-li2260 

.5605 

.1338 

-48 

-90 

B.A.C.5197 

6 

0.46 

6.1 

24  19.9 

14  56.1 

-  4  16.6 

-0.5778 

.5613 

.1280 

-  3 

-84 

6  Bcorpii 

5 

0.44 

5.8 

25  22.8 

17    5.0 

-  2  12.5 

+05546 

.5620 

.1227 

+39 

-30 

A^  Scorp.,  muU, 

5 

^0.42 

-  6.0 

-24  57.8 

18  12.2 

-  1    7.7 

-0.3205 

.5623 

-.1200 

+  9 

-64 

B.A.C.5253 

6 

0.42 

6.4 

24  10,2 

18  20.3 

-  0  59.8 

-1.1708 

.5624 

.1195 

-13 

-90 

B.A.C.52S5 

6 

0.43 

6.0 

25    2.9 

18  27.1 

-  0  56.3 

-0.2606 

.5624 

.1192 

+12 

-60 

3  Scorpii 

6 

0.42 

6.1 

24  53.0 

18  38.7 

-  0  42.1 

-0.4561 

.5624 

.1187 

+  2 

-74 

4  Scorpii 

6 

0.42 

5.8 

25  54.5 

18  58.9 

-  0  22.7 

+0,5812 

.5625 

.1180 

+58 

-12 

B.A.C.5ii86 

61 

+0.40 

-  65 

-24  29.3 

20  18.3 

+  0  63.7 

-1.0668 

.5629 

-.1147 

-35 

-90 

ir  Scorpii 

3 

0.40 

5.9 

25  45.8 

20  23.5 

+  0  58.7 

+05652 

.5629 

.1144 

+39 

-29 

B.A.C.5314 

6 

0.38 

6.0 

25  31.6 

J22  17.3 

+  2  48.4 

-0.1961 

.5634 

.1095 

+14 

-56 

B.A.C.5347 

5 

0.36 

5.8 

26    0.0 

97   0  16.5 

+  4  435 

+0.0911 

.5639 

.1043 

+28 

-39 

a  Scorpii 

6i 

0.32 

6.1 

25  18.0 

5  45.8 

+10    0.3 

-1.1830 

.5653 

.0899 

-47 

-90 

a  Scorpii 

54 

+0.28 

-  6.0 

-26    9.7 

9  10.5 

-10  42.5 

-0.5639 

.5660 

-.0808 

-  7 

-84 

r  Scorpii 
B.  AC.  5603 

34 

0^ 

5.5 

27  67.7 

11  49.8 

-  8    9.2 

+1.1397 

.5664 

.0735 

+62 

+30 

64 

0.22 

5.6 

28  16.9 

15  37.2 

-  4  30.3 

+1.2212 

.5669 

.0632 

+62 

+41 

B.A.C.5800 

64 

0.13 

6.1 

26  50.3 

98   3  48.6 

+  7  14.0 

-0.8823 

.5673 

.0299 

-30 

-90 

43  Ophiuchi 

6 

0.10 

5.9 

28    1.4 

7  34.9 

+10  51.8 

+0.2898 

.5669 

-.0194 

+32 

-27 

3SagiUarii 

5 

+0.04 

-6.2 

-27  47.0 

17  42.0 

-  3  23,6 

-0.0197 

.5655 

+.0085 

+14 

-45 

B.A.C.6024 

64 

0.03 

6.4 

27    1.3 

18  53.7 

-  2  14.6 

-0.8258 

.5652 

.0118 

-28 

-90 

B.A.C.6063 

64 

+0.01 

6.2 

28    2.8 

21  32.5 

+  0  16.3 

+0.3162 

.5646 

.0192 

+33 

-26 

B.A.C.6072 

64 

0.00 

6.0 

28  44.5 

22  20.3 

+  1    4,4 

+1.0787 

.5644 

.0214 

+62 

+25 

B.A.C.6120 

64 

-0.02 

6.1 

28  22,3 

99   1  47.0 

+  4  23.4 

+0.7718 

.5634 

.0305 

+62 

+  1 

B.A.C.6137 

5 

-0.02 

-  6.2 

-28  28.2 

2  19.7 

+  4  54.9 

+0.8952 

.5632 

+.0322 

+62 

+10 

B.A.C.6I91 

64 

0.02 

6.2 

28  19.6 

6  17.0 

+  8  43.6 

+0.8878 

.5619 

.0425 

+62 

+  9 

B.A.C.6194 

54 

0.03 

6.5 

27    5J2 

6  36.1 

+  9    2.0 

-0.4332 

.5618 

.0433 

-4 

-72 

B.A.C.6i^ 

64 

0.05 

6.1 

28  29.3 

8  14.8 

+10  37,1 

+1.1521 

.5612 

.0478 

+63 

+32 

^  Sagittarii 

34 

0.10 

6.5 

27    7.0 

18  27.7 

-3  32.0 

+0.2959 

.5569 

.0741 

+37 

-27 

a  Sagittarii 

34 

-0.11 

-  6.6 

-26  26.9 

22  40,3 

+  0  31.5 

-0.0937 

.5547 

+.0846 

+17 

-49 

B.A.C.6563 

64 

0.14 

6.8 

26    6.8 

80  6  36.4 

+  6  10.9 

+0.2894 

.5505 

.1034 

+39 

-27 

^  Sagittarii 

5 

0.13 

6.8 

25  28.0 

7  39.1 

+  9  11.4 

-0,3045 

.5498 

.1062 

+  9 

-63 

X^  Sagittarii 

6 

0.15 

6.8 

24  44.7 

12    1.9 

-10  34.8 

-0.6032 

.5473 

.1160 

-6 

-87 

X^  Sagittarii 

64 

0.15 

6.8 

24  39,2 

12    4.9 

-10  32.0 

-0.6979 

U>473 

.1160 

-11 

-90 

r*  Sagittarii 
fi.  A.  C.  6699 

6 

-0.15 

-6.9 

-24  12.0 

12    9.0 

-10  28.0 

-1.1830 

.5472 

+.1162 

-44 

-90 

64 

0.16 

7.1 

23  34.5 

16  45.7 

-  6    0.7 

-1.3062 

.5443 

.1264 

-62 

-90 

A'  Sagittarii 

6 

0.16 

6.8 

24  59i2 

16  54ii 

-  5  52.5 

+0.2502 

.5443 

.1267 

+39 

-30 

A«  Sagittarii 

54 

0.15 

6.8 

25    9.2 

17  12.3 

-  5  35.0 

+0.4699 

.5441 

.1273 

+44 

-18 

B.A.C.6727 

64 

-0.16 

-6.9 

-23  42.4 

18  48.2 

-  4    2.4 

-0.9018 

.5431 

+.1307 

-21 

-90 

Fl 

SBBVAB' 

r. 

67  Aquarii 

6 

-0.10 

-  3,4 

-  7  36.0 

8  16  59.0 

-  8  40.2 

+0.4433 

.4891 

+5483 

+69 

-21 

B.A.C.7986 

6 

0,09 

2.7 

5  38.3 

23  46.0 

-2    4.0 

-0.0420 

.4871 

5512 

+41 

-46 

B.A.C.8094 

6 

0.04 

1.9 

4    9.5 

4 11  24.7 

+  9  16.2 

+15601 

.4847 

5542 

+86 

+29 

1 1  Piscium 

64 

-0.0 1 

-  1.7 

-2  27.7 

19  23.0 

-  6  58.1 

+1.4054 

.4839 

+.2551 

+88 

+48 

ISPiscium 

64 

0.02 

-  0.2 

+  0  38.3 

22  51.5 

-  3  35.0 

-1.1527 

.4837 

5552 

-20 

-90 

X  Piacium 

5 

-0.01 

+  0,1 

1     6.5 

ff   2  38.3 

+  0    5.8 

-0.7104 

.4836 

.2551 

+  7 

-88 

B.A.C.8276 

64 

+0.02 

0.4 

1  32,3 

6  30,9 

+  3  52.2 

-0.1993 

.4836 

5549 

+34 

-65 

21  Piacium 

6 

0.03 

0.2 

0  23.9 

7    iJH 

+  4  25.0 

+1.2081 

.4836 

.2549 

+90 

+25 

22  Piacium 

6 

+0.02 

+  0.7 

+  2  15i2 

8  19.3 

+  5  37.8 

-0.5322 

.4837 

+.2548 

+17 

-76, 

27 
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ELEMENTS  FOB  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF 
PLANETS  AND  STARS  BY  THE  MOON. 

FEBBVA»T. 


STAU'! 


At  Conjunction  in  R.  A. 


Limitiog 
ParalleU. 


Kome. 


25  Piscium 
45Pi8cium 

51  PiBCf  muU. 
75  Piscium 
^Piscium 

10]  Piscium 

104  Piscium 

105  Piscium 

3  Arietis 

4  Arietis 

I  Arietis 
fi.  A.  G.  632 
15  Arietis 
0  Arietis 

26  Arietis 

V  Arietis 
fi  Arietis 
e  Arietis,  mtdl. 
64  Arietis 
7Tauri,9f»tc/<. 

llTauri 
g  Pleiadum 
b  Pleiadum 
m  Pleiadum 
e  Pleiadum 

e  Pleiadum 

B.A.C.1192 

jpTauri 

^  Tauri, mu2<. 

X^  Tauri 

y«Tauri 
B.A.C.1648 
/?  Tauri 
B.A.C.1746 
136  Tauri 

B.A.C.1882 

B.A.C.2097 
49  Aurign 
37  Geminorum 
39Geminorum 

40Geminorum 
47GemiDorum 
52Geminorum 
A  Geminorum 
B.A.C.25J4 

K  Gemi.,  mtUt. 
84  Geminorum 
7Cancri 
u^  Cancri 
//*  Cancri 
B.A.C.2788 

If  Cancri 
35  Cancri 

39  Cancri 

40  Cancri 
e  Cuncri 
42  Cancri 


Red'ns  from 

Maff. 

1878.0. 

64 

Aa 

Ad 

+0*03 

+  0.5 

% 

0.12 

3.1 

0.15 

3.1 

•64 

0.25 

6.1 

H 

0.38 

7.4 

6 

+0.41 

+  7.4 

6i 

0.43 

7.3 

6 

0.41 

7.9 

6i 

0.45 

8.6 

6i 

0.46 

8.4 

6 

+0.52 

+  8.9 

6 

0.55 

9.1 

6 

0.59 

9.7 

54 

0.60 

10.0 

64 

0.71 

10.3 

54 

+0.74 

+11.0 

54 

0.78 

10.4 

44 

0.90 

11.0 

6 

1.08 

12.3 

6 

1.15 

12.2 

6 

+1.18 

+12.4 

54 

1.20 

12.1 

4 

1.2f 

12.0 

7 

1.21 

12.3 

5 

1.21 

12.2 

5 

+1.21 

+12.2 

64 

li>6 

12.6 

6 

1.41 

12.5 

5 

1.49 

12.6 

54 

1.48 

12.0 

84 

+1.48 

+12.0 

64 

1.92 

11.1 

2 

1.97 

11.0 

64 

2.02 

10.3 

5 

2.13 

9.4 

64 

+2.17 

+  9.6 

64 

2.36 

7.7 

54 

2.38 

7.4 

6 

2.44 

5.3 

64 

2.46 

5.2 

64 

+2.46 

+  5.1 

6 

2.53 

4.6 

6 

2.51 

3.9 

54 

2.55 

3.4 

64 

2.59 

2.1 

H 

+2.62 

+  1.8 

64 

2.59 

+  0.6 

64 

2.63 

-0.1 

6 

2.46 

0.3 

5 

2.63 

0.4 

64 

2.64 

1.5 

6 

+2.66 

-2.4 

64 

2.64 

2.7 

6 

2.67 

2.9 

6 

2.67 

2.9 

64 

2.65 

3.0 

64 

+  2.66 

-  3.1 

Apparent 
Decfiaation. 


WAMhinjB^n 
Mean  Time. 


.  1 

7 

6 

12 

14 


24.8 
1.0 
17.0 
18.3 
43.1 


+14    2.4 
13  40.2 

15  47.3 

16  48.2 
16  21.1 


+17 
17 

18 
19 
19 


13.4 
40.2 
55.5 
20.3 
19.0 


+21  26.1 

19  29.6 

20  51.3 
24  17.6 
24    3.4 


+24 
23 
23 
24 
24 


56.2 
54.5 
43.9 
27.9 
5.2 


+23  59.3 

25  12.7 

26  9.9 

27  3.7 
25  20.6 

+25  20.8 

27  50.1 

28  30.3 
27  35.1 
27  35.0 


+28 
28 
28 
25 
26 

+26 
27 
25 
25 
24 


55.4 
17.5 
7.0 
31.7 
14.5 

4.8 

3.4 

5.7 

17.1 

29.8 


+24  41.4 
22  39.0 
22  24.8 
22  58.9 
21  56.2 
21     8.0 

+20  51.2 
20  0.3 
20  26.2 
20  24.0 
19  58.4 

+20    8.9 


d     h     m 

5  8  57.5 

6  3  33.0 
7  20.1 

7  2  16.3 
15  40.2 

17  56.9 
19  46.^ 
19  58.8 
23  34.1 

8  0  24.7 


5 

8 

11 

15 

21 


7.8 
22.4 
50.4 
35.4 

44.8 


9 


1  41.0 

3  25.1 

11  22.3 

22  48.9 

lO   3  21.1 


6 
7 

7 
8 
8 


7.7 

55.1 

57.2 

3.8l 

5.5 


19 

23 

11    0 


8  21.8 
10  17.6 
4.1 

2.9 
0.9 


19 


0    1.2 
23  37.0 
41.3 
29.4 
15.8 


1 

5 

12 


13  29.1 

18   2  31.1 

4  22.6 

12  8.8 

13  28.4 

13  43.5 

18  16.9 

19  35.7 
22  58.6 

14   5    3.9 


19 


7 
10 
14 
15 
16 
21 

2 
3 
5 
5 
5 


6.0 
28.6 
42.8 
39.9 
15.5 
14.3 

9.6 

13.2 

7.5 

9.6 

16.2 

22.7 


Hoar  Anglo 

H 

Y 

h  m 

+  6  15.0 

+0.5630 

+  0  20.9 

-0.9559 

+  4  2.0 

+0.7993 

-  1  32.7 

-1.2482 

+11  28.5 

-0.7921 

-10  18.7 

+0.4667 

-  8  31.9 

+1 .2820 

-  8  20.3 

-0.9998 

-  4  50.8 

-1.3189 

-  4  2.2 

-0.6413 

+  0  32.6 

-0.5814 

+  3  41.4 

-0.3872 

+  7  3.1 

-1.0442 

+10  41.2 

-0.7364 

-  7  20.7 

+0.4863 

-  3  32.0 

-1.0762 

-  1  51.2 

+1.3443 

+  5  50.5 

+1.2578 

-  7  5.9 

-0.6443 

-  2  43.0 

+0.2512 

-  0  2.2 

-0.3172 

+  1  41.3 

+1.0104 

+  1  43.4 

+1.2106 

+  1  49.8 

+0.4455 

+  1  51.4 

+0.8472 

+  2  7.1 

+0.9872 

+  3  58.8 

-0.0858 

-11  33.6 

-0.1223 

-  7  43.6 

-0.6882 

-  6  47.8 

+1.2131 

-  6  47.5 

+1.2084 

-  8  6.0 

-0.0843 

-6  6.6 

-0.7401 

-  2  27.5 

+0.2540 

+  4  2.5 

+0.2156 

+  5  13.0 

-111847 

-  6  16.8 

-1 .0520 

-  4  29.9 

-0.9908 

+  2  57.3 

+1.0285 

+  4  13.7 

+0.1835 

+  4  28.1 

+0.3231 

+  8  50.3 

-1.1290 

+10  6.0 

+0.7039 

-10  39.3 

+0.1120 

-  4  48.8 

+0.0979 

-  2  51.6 

-0.3875 

+  0  22.9 

+1.1397 

+  4  26.9 

+0.6875 

+  5  21.7 

-0.0407 

+  5  55.9 

-0.8993 

+10  42.8 

+0.8093 

-  8  33.5 

+0.1469 

-  7  32.4 

+0.7768 

-  5  42.5 

-0.0327 

-  5  40.5 

-0.0041 

-  5  34.2 

+0.3959 

-  5  28.0 

+0.2008 

.4837 
.4864 
.4873 
.4fl41 
.5011 

.5025 
.5035 
a>037 
.5060 
J)065 

.50f^ 
.5118 
.5144 
.5171 
.5220 

.5252 
.5266 
.5333 
.5433 
.5473 

.5502 
.5514 
.5514 
.5514 
.5514 

.5517 
.5534 
.5609 
.5642 
.5650 

.5650 
.5815 
.5824 

.5844 
.5872 

.5876 
.5909 
.5911 
5914 
.5914 

.5914 
.5910 

.5908 
.5903 
.5889 

.5883 
.5872 
.5857 
.5854 
.5851 
.5830 

.5808 
.5803 
.5794 
.5794 
.5794 
.5793 


y 


+.2547 
J2500 
.2484 
.2374 
.2:^ 

+.2241 
.2223 
.2221 
^2184 
5175 

+i2l23 

.2083 
.2038 
.1989 
.1901 

+.1840 
.1812 
.1678 
.1460 
.1365 

+.1295 
.1267 
.1267 
.1265 
.1265 

+.1258 
.1215 
.1006 
.0905 
.0880 

+.0880 

.0223 

.0163 

+.0049 

-.0160 

-.oir>8 

.0606 
.0664 
.0905 
.0944 

-.0954 
.1091 
.1130 
.1231 
.1409 

-.1466 
.1560 
.1677 
.1701 
.1716 
.1845 

-.1965 
.1991 
JJ035 
.2035 
MOdS 

-.2040 


N'lj.  S^D. 


+78  -!:> 

-  7}  -^3 
+90-  I 
-30' -78 

+  2J-67 

+72-iri' 
+!K)l+.'fi) 
-11-74 


-41 
+10 

+13 


-73 
-72 

-6n| 

-57 


-le'  -71 

-70 
-9 


+  4 
f75 

-19 

+.00 


461 
+90^  +4G 


+  8 
+59 


-64 
-15 

-44 


+90+2) 


4.% 
+73 
+90 

+90 


+46 
-  4 
+10 

+28 


439  -30 


+37 
+  5 

490 

+90 
+39 
+  1 
+60 
+57 

-37 
-22 


-30 

450 

450' 
-21 

-2 

-5 

-61 ' 
-62 


-16-62 


+<» 
+55 

+64 


4:i5 
-13, 

-G 


-2y-6:J 


490 
+51 
+50 

+23 

+90 


+90  +  6 


+42f 

490 
490j 


+90 
+42 


+12 
-19 
-22 

-4S 

+:J7, 


+18 

+11 


+52-S£> 


+  8 
-35 


+44' --K) 
468i-l3 
+561-23 


wHamk 


.1 
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OCCUIiTATIONS,  18T8. 


419 


FJiEMENTS 

1  FOE  FACILITATING 

THE  PREDICTION 

OF  0CCULTATI0N8  OP 

PLANETS  AND  8TAK8  BY  THE  MOON. 

1 

FEBRVABT. 

Stab's— 

rf 

A.T  Conjunction  in  B. 

A. 

Limiting 
ParaUelfl. 

Bed'ns  froni 

Name. 

Mag. 
6i 

.187 

8.0. 

a6 

Apparent 
Declination. 

Wasb^ton 
Meanlme. 

Hour  Angle 

H 

Y 

a/ 

y' 

N'a. 
+6^ 

S'n. 

o 

-17 

B.A.C.2923 

+2*66 

-  3.1 

+20     0.5 

f1     h    m 
\^   5  28.0 

h    m 
-  5  22.8 

+0.3198 

.5793 

-.2042 

SOCancri 

6i 

2.67 

5.5 

18  32.5 

18    4.6 

+  6  44.7 

-0.9802 

.5728 

.2309 

-n 

-72 

83  Cancri 

6 

2.68 

6.1 

18  13  2 

20  59.0 

+  9  32.5 

-1.3415 

.5713 

.2%3 

-46 

-72 

7  Leonis 

6i 

2.61 

7.5 

14  55.2 

16   4    2.H 

-  7  39.6 

+0.1875 

.5675 

.2486 

+55 

-29 

^  Leonis 

6 

2.60 

8.0 

14  34.6 

7  20.5 

-  4  29  w' 

-0.3042 

.5658 

.2537 

+28 

-55 

V  Leonis 

5 

+2.59 

-  8.9 

+13    1.4 

13  29.5 

+  1  26.3 

-0.3693 

.5628 

-.2624 

+25 

-60 

Vnxvvs 

13    7.8 

16  46.7 

+  4  36.3 

-1.3428 

.5629 

.2673 

-41 

-77 

A  Leonis 

5 

2.54 

9.7 

10  35.5 

17  39.5 

+  5  26.8 

+0.9074 

.5609 

.2676 

+00 

+  7 

a  Leonis 

H 

2.57 

9.7 

12  33.6 

17  50.6 

+  5  37.9 

-1.0700 

.5608 

.2678 

-16 

-78 

B.  A.  C.  3538 

6i 

2.52 

10.5 

9  34.4 

23  49.6 

+11  23.9 

+0i2298 

.5580 

iJ743 

+57 

-30 

44  Leonis 

6 

+2.51 

-10.6 

+  9  24.0 

17   1    7.9 

+11  20.7 

+0.0405 

.5575 

-.2756 

+46 

-40 

B.A.C.3562 

6i 

2.51 

10.6 

9  23.4 

1  17.0 

-11  11.8 

+0.0101 

.5514 

.2757 

+44 

-41 

45  Leonis 

6 

2.52 

10.8 

10  22.8 

2    9.9 

-10  20.8 

-1.2031 

.5570 

J3765 

-25 

-m 

pl^eonia 

4 

2.52 

11.1 

9  55.8 

4  24.8 

-  8  10.7 

-1.3874 

.5560 

.2785 

-47 

-80 

48  Leonis 

6 

2.48 

11.0 

7  34.7 

5  18.2 

-  7  19.3 

+0.6654 

.5557 

JJ791 

+88 

-  8 

49  Leonis 

6 

+2.51 

-11.1 

+  9  16:6 

5  23.5 

-  7  14ii 

-1.0209 

.5557 

-5791 

-11 

-8i 

37  Sextantis 

6 

2.46 

11.8 

7    07 

10  14  5 

-  2  33.5 

--0.1689 

.5538 

5826 

+35 

-52 

d  Leonis 

5 

2.40 

12.3 

4  16.1 

16  37.7 

+  3  36.3 

+0.6974 

.5517 

5861 

+90 

-  7 

B.A.C.3836 

6 

2.37 

12.7 

2  54.9 

22  32.8 

+  9  19.0 

+0.3230 

.5500 

.2881 

+62 

-28 

75  Leonis 

6 

2.36 

12.9 

2  40.6 

18    0    3.3 

+10  46.3 

+0.1199 

.5496 

.2884 

+50 

-37 

76  Leonis 

6 

+2.36 

-12.9 

+  2  18.9 

0  47.2 

+11  28.8 

+05627 

.5494 

-.2886 

+58 

-30' 

70  Leonis 

6 

2.34 

13.2 

+  2    4.4 

3    3.9 

-10  19.3 

-0.1580 

.5489 

.2889 

+36 

-52 

V  Leonis 

4i 

2.29 

13.4 

-  0    9.3 

8  50.3 

-  4  44.8 

+0.3560 

.5479 

.2891 

464 

-25 

X  Virginis 
B.A.C.4259 

5 

2.09 

14.0 

7  19.6 

1912  47.4 

-  1  45.4 

-0.5304 

.5466 

.2758 

+15 

-76 

6 

2.09 

14.0 

7  21.9 

12  51.0 

-  1  41.9 

-0.5099 

.5466 

.2757 

+16 

-75 

23  Virginis 

6 

+2.09 

-19.2 

-  6  50.0 

14    0.1 

-  0  35.3 

-1.3543 

.5467 

-.2747 

-42 

-90 

B.A.C.4312 

6j| 

2.04 

13.8 

9  44.7 

18  12.0 

+  3  27.9 

+0.3213 

.5472 

5707 

+59 

-27 

y;  Virginis 

5 

2.03 

13.9 

8  52.8 

19  32.0 

+  4  45.2 

-0.8318 

.5474 

.2693 

-  2 

-90 

g  Virginis 

6 

L99 

13.9 

10    5.5 

90   1  33.3 

+10  34.0 

-1.2325 

.5483 

.2625 

-31 

-90 

75  Virginis 

6 

1.89 

12.9 

14  44.4 

12  34.0 

-  2  48.4 

^.5994 

.5506 

.2476 

+72 

-13 

83  Virginis 

6 

+L86 

-12.6 

-15  34.2 

17  39.6 

+  2    6.6 

+0.1922 

.5520 

-.2398 

+48 

-34 

85  Virginis 
B.A.C.4722 

6 

1.85 

12.9 

15    9.6 

18    8.5 

+  2  34.4 

-0.3352 

.5521 

5389 

+21 

-63 

6 

1.76 

12.4 

17  33.0 

ai    7    4.0 

-  8  57.6 

-0.7867 

.5560 

5160 

-6 

-90 

B.  A.  C.  4739 

6 

1.73 

12.1 

18    9.2 

8  26.8 

-  7  37.8 

-0.5580 

.5564 

.2133 

+  7 

-80 

B.  A.  C.  4923 

6 

1.60 

11.0 

20  51.9 

99   0  53.3 

+  8  12.9 

-1.0209 

.5614 

.1786 

-25 

-90 

B.A.C.4984 

6 

+1.56 

-10.1 

-23  31.2 

6    7.6 

-10  44.3 

+0.7898 

.5630 

-.1663 

+67 

-  0 

B.A.C.5023 

6 

1.52 

10.7 

21  57.0 

8  53.4 

-8    4.6 

-1.2738 

•5638 

.1598 

-51 

-90 

,   42Librffi 

H 

1.44 

9.9 

23  25.3 

18  49.4 

+  1  29.2 

-1.2252 

.5662 

.1349 

-47 

-90 

1  B.A.C.5197 

6 

1.42 

9.5 

24  19.2 

21     6.8 

+  3  41.6 

-0.5844 

.5667 

.1292 

-  4 

-85 

b  Scorpii 

5* 

1.39 

9.1 

25  22.2 

23  13.0 

+  5  43.0 

+0.2395 

.5671 

.1235 

+38 

-31 

A'  Scorp.,  muU. 

5 

+1.39 

-  9.2 

-24  57.8 

98   0  18.9 

+  6  46.5 

-0.3289 

.5673 

-.1206 

+  9 

-64 

B.A.C.5253 

6 

1.39 

9.4 

24  10.2 

0  26.9 

+  6  54.2 

-1.1711 

.5673 

.1203 

-43 

-90 

B.A.C.5255 

6 

1.39 

9.1 

25    2.9 

0  33.5 

+  7    0.5 

-0.2698 

.5673 

.1203 

+12 

-60 

3  Scorpii 

6 

1.39 

9.2 

24  53.1 

0  44.9 

+  7  11.5 

-0.4635 

.6674 

.1196 

+  2 

-74 

4  Scorpii 

6 

1.39 

8.9 

25  54.5 

1     4.7 

+  7  30.5 

+0.5631 

.5674 

.1188 

+57 

-12 

B.A.C.5286 

6i 

+1.37 

-  9.2 

-24  28.8 

2  22.5 

+  8  45.4 

-1.0772 

.5676 

-.1163 

-35 

-90 

TT  Scorpii 
B.A.C.5314 

3 

1.37 

8.9 

25  45.8 

2  27.7 

+  8  50.5 

+0.2506 

.5677 

.1151 

+38 

-30 

6 

1.36 

8.9 

25  31.6 

4  19.5 

+10  38.1 

-0.2054 

.5680 

.1100 

+14 

-56 

B.A.C.5347 

5 

1.34 

8.7 

26    0.1 

6  16.6 

-11  29.2 

+0.0795 

.5682 

.1049 

+28 

-39 1 

a  Scorpii 

6i 

1.28 

8.8 

25  18.0 

11  40.6 

-  6  17.4 

-1.1325 

.5687 

.0902 

-47 

-90 

a  Scorpii 

51 

1.25 

8.2 

26    9.7 

15    2.4 

-  3    3.3 

-0.5687 

.5689 

.0810 

-  8 

-84 

r  Scorpii 
B.A.C.5603 

3i 

+1.20 

-  7.5 

-27  57.8 

17  39.7 

-  0  31.8 

+1.1212 

.5690 

-.0737 

+62 

+28 

61 

1.19 

7.3 

28  16.9 

21  24.2 

+  3    4.1 

+1.2031 

.5690 

.0635 

+62 

+38 

B.A.C.5800 

61 

1.07 

7.3 

26  50.3 

94   9  28.8 

-  9  18.6 

-0.8843 

.5680 

.0297 

-30 

-90 

43  Ophiuchi 

6 

1.03 

6.8 

28    1.4 

13  13.6 

-  5  42ii 

+0.2825 

.5673 

-.0191 

+31 

-28' 

;  3Sagittarii 

5 

0.94 

6.4 

27  47.0 

23  18.2 

+  3  59.9 

-0.0244 

.5649 

+.0086 

+14 

-45  j 

j  B.A.C.6024 

61 

+0.92 

-6.7 

-27    1.3 

9(1    0  29.7 

+  5    8.8 

-0.8277 

.5645 

+.01 19 

-28 

,-90 ; 

420 


OCCUIiTATIONS,  1878. 


ELEMENTS 

FOB  FACILITATING 

THE  PREDICTION 

OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON, 

1 

FEBRUART.                                                                              | 

&tJjCS— 

At  CoNJUNcnoN  in  B.  A. 

Ummng 
PatnUeU. 

Bed'ns  firom 

Name. 

Uag. 
6i 

187 

8.0. 

Ad 

Apparent 
DeeunaUon. 

Washington 
Mean  Tune. 

Hoar  Angle 

H 

Y 

1 

a/ 

y' 

K'n. 

S'n. 

B.A.G.6063 

+o!89 

-6.2 

o      / 

-28    2.8 

d    h    m 
3ft   3    H.l 

h    m 
+  7  41.3 

+0.3110 

.5637 

+.0193 

o 

+33 

B.A.C.6072 

H 

0.90 

5.9 

28  44.5 

3  55.9 

+  8  27.4 

+1.0715 

.5633 

.0215 

461 

+24" 

B.A.C.6i20 

^ 

0.86 

5.9 

28  22.3 

7  22.4 

+11  46.3 

+0.7658 

.5620 

.0306 

+62 

+  1 

B.A.C.6127 

5 

0.86 

5.9 

28  28.2 

7  55.2 

-11  42.2 

+0.8894 

.5618 

.0323 

462 

+  0 

B.A.C.6191 

61 

0.83 

5.8 

28  19.5 

11  52.6 

-  7  53.4 

+0.8825 

.5602 

.0426 

•^ 

+  9 

B.A.G.6194 

H 

+0.81 

-  6.3 

-27    5.2 

12  11.7 

-  7  35.0 

-0.4355 

.5601 

+.0433 

-  4 

-73 

B  A.C.6220 

6i 

0.81 

5.7 

28  29.3 

13  50.6 

-  5  59.7 

+1.1468 

.5594 

.0478 

462|432| 

^  Sagittarii 

3i 

0.71 

5.6 

27    7.0 

36   0    4.9 

+  3  52.6 

+0.2938 

.5543 

.0739 

+:J7 

-27 

<rHagittarii 

2i 

0.67 

5.7 

26  26.9 

4  18.5 

+  7  57.1 

-0.0954 

.5521 

.0842 

+17 

-51) 

B.A.C.6562 

61 

0.60 

5.6 

26    6.8 

12  16.9 

-  8  21.1 

+0.2879 

.5474 

.1030 

+39 

-28 

yr  Sagittarii 

5 

+0.59 

-5.7 

-25  27.9 

13  20.1 

-  7  20.2 

-0.3058 

.5467 

+.1055 

+  9 

-63i 

X^  Sagittarii 

6 

0.56 

5.6 

24  44.7 

17  44.5 

-  3    4.8 

-0.6046 

.5440 

.1154 

-6 

-87 

^Sagittarii 

61 

0.56 

5.7 

24  39.2 

17  47.5 

-  3    1.9 

-0.6990 

.5440 

.1154 

-11 

-90 

^Sagittarii 

6 

0.55 

5.8 

24  12.0 

17  51.6 

-  2  57.9 

-1.1841 

.5439 

.1156 

-44 

-90 

Ai  Sagittarii 

6 

0.53 

5.3 

24  59iJ 

22  38.7 

+  1  39.4 

+0.2495 

.5409 

.1261 

+39 

-30 

A3  Sagittarii 

51 

+0.52 

-  5.3 

-25    9.1 

22  56.9 

+  1  57.0 

+0.4695 

.5407 

+  1266 

452 

-18 

63  Sagittarii 

6 

0.50 

&6 

23  42.2 

27   0  25.4 

+  3  22.5 

-0.9247 

.5398 

.1297 

-23  -») 

B.A.C.6727 

61 

0.50 

5.6 

23  42.4 

0  33.4 

+  3  30i2 

-0.9034 

.5397 

.1300 

-21-90 

B.A.C.6B64 

6 

0.43 

5.2 

23    4.3 

10  30.7 

-10  52.2 

-0.2036 

.5332 

.1498 

+19,-56 

B.A.C.6878 

61 

0.42 

5.2 

22  56i2 

11  37.4 

-  9  47.6 

-0.1842 

.5324 

.1520 

420 

1 

4  Gapricorni 

6 

+0.37 

-4.9 

-22  11.2 

18  28.8 

-  3    9.5 

+0.0775 

.5278 

+.1645 

435 

-.39 

B.  A.  C.  7303 

6 

0.27 

5.1 

18  38.9 

3§   9  31.4 

+11  25.0 

-1.1527 

.5181 

.1891 

-32 

-90 

B.  A.  C.  7209 

61 

0.27 

5.1 

18  29.2 

9  59.5 

+11  52.3 

-1.2431 

.5178 

.1897 

-40 

-90 

19  Gapricorni 

6 

0.26 

5.0 

18  22.1 

12  45.2 

-  9  27.1 

-0.8272 

.5161 

.1938 

-9 

-90 

20  Gapricorni 

6 

0.23 

4.7 

19  30.5 

15  10.0 

-  7    6.7 

+0.8841 

.5146 

.1971 

+71 

4  5 

21  Gapricorni 

6 

+0.24 

-4.9 

-18    0.4 

15  50.4 

-6  27.5 

-0.6399 

.5141 

+.1981 

4.2 

-88 

0  Gapricorni 

4 

+0.22 

-  4.7 

-17  42.0 

18  26.3 

-  3  56.2 

-0.4399 

.5126 

+.20171  +13 

-71 

MARCH. 

1 

31  Gapricorni 

61 

+0.21 

-  4.3 

-17  58.4 

1   0  48.5 

+  2  14.7 

+1.1532 

.5089 

+  2097 

+72 

424 

I  Gapricorni 
42Cfapricorni 

41 

0.20 

4.4 

17  21.3 

2  54.1 

+  4  16.5 

+0.9103 

.5078 

.2122 

+73 

+  6 

6 

0.14 

4.3 

14  35.5 

13  10.7 

-  9  44.6 

+0.0930 

.5022 

.2235 

+43 

-39 

44  Gapricorni 

6 

+0.15 

-  4.2 

-14  57.5 

13  58.9 

-  8  57.8 

+0.6801 

.5018 

i2243 

+75 

-8 

45  Piscium 

6 

-0.01 

+  1.7 

+  7    1.0 

ft   9  43.6 

+  8  19.0 

-1.0025 

.4871 

.2503 

-10 

-83 

1 

51  Pise,  mult. 

61 

+0.02 

+  1.9 

+  6  17.0 

13  30.1 

+11  59.5 

+0.7540 

.4864 

+.2535 

490 

1 

-  4 

75  Piscium 

61 

0.05 

4.1 

12  18.3 

6   8  24.9 

+  6  23.3 

-1.3071 

.4953 

i«76 

-37 

-78 

17  Piscium 

31 

0.12 

5.5 

14  43.1 

21  49.6 

-  4  34.6 

-0.8570 

.5020 

.2962 

-2 

-76 

101  Piscium 

6 

0.14 

5.4 

14    2.4 

7   0    6.7 

-  2  21.4 

+0.4061 

.5032 

.2241 

468 

-18 

104  Piscium 

61 

0.16 

5.5 

13  40.1 

1  56.9 

-  0  34.3 

+1.2338 

.§042 

J2222 

490 

433 

105  PisciHm 

6 

+0.14 

+  6.0 

+15  47.3 

2    8.8 

-  0  22.8 

-1.0676 

.5043 

+.2220 

-16 

-74 

4  Arietis 

61 

0.17 

6.3 

16  21.1 

6  35.7 

+  3  56.3 

-0.7096 

.5068 

.2172 

+  6 

-74 

I  Arietis 

6 

0.21 

7.0 

17  13.4 

11  20.2 

+  8  32.5 

-0.6513 

.5097 

.2117 

+  9 

-72 

B.A.G.632 

6 

0.23 

7.3 

17  40.2 

14  35.8 

+11  42.3 

-0.4£>79 

.5117 

.2078 

+19 

-61 

15  Arietis 

7 

0.25 

7.8 

18  55.6 

18    5.1 

-  8  54.9 

-1.1202 

.5139 

.2033 

-22 

-71 

B  Arietis 

51 

+0.27 

+  7.9 

+19  20.3 

21  51.9 

-  5  14.7 

-0.8111 

.5164 

+.1981 

0 

-71 

26  Arietis 

61 

0.34 

8.2 

19  18.9 

§   4    4.5 

+  0  46.4 

+0.4173 

.5207 

.1892 

469 

-13 

p  Arietis 

51 

0.38 

9.2 

21  26.1 

8    3.2 

+  4  37.7 

-1.1582 

.5236 

.1830 

-26 

-6!) 

fi  Arietis 

51 

0.41 

8.6 

19  29.6 

9  48.5 

+  6  19.7 

+1.2806 

.5248 

.1803 

490 

+47 

e  Arietis,  ivitt^ 

'41 

0.50 

9.2 

20  51.2 

17  51.8 

-  9  52.4 

+1.1918 

.5307 

.1666 

+90 

+39 

64  Arietis 

6 

0.63 

10.5 

24  17.6 

0   5  29.3 

+  1  22.1 

-0.7300 

.5394 

.1448 

+  3 

-66 

7Tauri,iiitt/<. 

6 

+0.70 

+10.7 

+24    3.4 

10    6.6 

+  5  50.1 

+0.1744 

.5428 

+.1354 

454 

-18 

11  Tauri 

6 

0.74 

11.1 

24  56.2 

12  56.5 

+  8  34.2 

-0.4010 

.5450 

.1293 

438 

-48 

FPleiadum 
0  Pleiadum 

51 

0.77 

10.6 

23  54.4 

14  46.2 

+10  20.1 

+0.9412 

.5463 

.1254 

490 

+24 

4 

0,77 

10.6 

23  43.9 

14  48.3 

+10  22.2 

+1.1347 

.5463 

.1254 

+90 

+39 

m  Pleiadum 

7 

0.78 

10.8 

24  27.4 

14  55.0 

+10  28.6 

+0.3665 

.5465 

.1249 

467 

-  8 

6  Pleiadum 

5 

+  0.77 

+10.7 

+24    5.2 

14  56.7 

+10  30.2 

+0.7698 

.5465 

+.1248 

490 

+14 

i 


OCCUIiTATIONS,  1878. 


421 


ELEMENTS 

FOR  FACILn'ATING  ' 

THE   PREDICTION 

OF  OCCUIiTATIONS  OF         1 

PLANETS  AND  STABS  BY  THE  MOON. 

1 

MARCH.                                                                                      1 

Stab's— 

At  Conjunction  in  R.  A. 

Limiting 
ParallelA. 

Bed'iisfirom 

Kame. 

Mag. 
5 

187 

8.0. 

t^6 

Apparent 
Declination. 

Waahington 
Meanl&io. 

Honr  Angle 

r 

«' 

y' 

N»n. 

S'n. 

e  Ploiadum 

+0*77 

+10.7 

+23  59.3 

d     h    m 
9  15  13.3 

h    m 
+10  46.2 

+0.9105 

.5467 

+.1243 

o 
+90 

+22 

ff  Tauri 

3 

0.79 

10.6 

23  43.8 

15  58.0 

+11  29.5 

+1.2809 

.5472 

.1227 

4^ 

+56 

B.A.C.1192 

6i 

^m 

11.2 

25  12.7 

17  11.7 

-11  19.4 

-0.1669 

.5481 

.1200 

+35 

-35 

p  Tauri 

6 

0.94 

11.3 

26    9.9 

10   2  10.3 

-  2  39.8 

-0.2054 

.5545 

.0992 

+32 

-35 

^  Tauri,  mult. 

5 

L02 

11.6 

27    3.7 

6  15.2 

+  1  16.3 

-0.7793 

.5574 

.0893 

-  1 

-63 

^  Tauri 

5i 

+1.03 

+10.9 

+25  20.5 

7  14.7 

+  2  13.6 

+1.1466 

.5581 

+.0869 

+90 

+44 

y«  Tauri 
B.A.C.1648 

Bi 

L03 

10.9 

25  20:8 

7  14.8 

+  2  13.7 

+1.1418 

.5581 

.0868 

+90 

+44 

6i 

L46 

10.8 

27  50.1 

11    7  32.4 

+  1  37.2 

-0.1681 

.6720 

.0220 

+34 

-25 

/?  Tauri 

2 

L50 

10.9 

28  30.3 

9  40.8 

+  3  40.t 

-0.8335 

.5730 

.0160 

-  5 

-62 

B.A.C.1746 

6i 

L56 

10i2 

27  35.0 

13  36.6 

+  7  27.5 

+0.1762 

.5746 

+.0047 

+55 

-  6 

136  Tauri 

5 

+1.68 

+  9.7 

+27  35.0 

20  36.8 

-  9  48.6 

+0.1380 

.5770 

-.0158 

+52 

-  8 

B.A.C.2097 

61 

L95 

8.2 

28  17.5 

1911  22.5 

+  4  22.5 

-1.1479 

.5799 

.0592 

-31 

-62 

49  Auricle 
37Geminoruin 

51 

L98 

7.9 

28    7.1 

13  18.1 

+  6  13.5 

-1.0857 

.5800 

.0649 

-25 

-62 

6 

2.06 

6.0 

25  31.7 

21  21.1 

-10    24 

+0.9696 

.5803 

.0885 

+90 

+31 

39  Geminorum 

61 

2.11 

6.1 

26  14.5 

• 

22  43.5 

-  8  43.3 

+0.1108 

.5803 

.0926 

+50 

-17 

40  Geminorum 

61 

+2.10 

+  6.0 

+26    4.8 

22  59.2 

-  8  28.2 

+0.2532 

.5803 

-.0931 

^9 

-10 

47  Gemiuornm 

6 

2.19 

5.7 

27    3.4 

IS   3  42.4 

-  3  56.1 

-1.2215 

.5801 

.1067 

-39 

-63 

52G«;ininorum 

6 

2.17 

4.9 

25    5.7 

5    4.0 

-  2  37.7 

+0.6414 

.5798 

.1106 

+90 

+  9 

A  GeDiinorum 

51 

2.23 

4.4 

25  17.1 

8  34.2 

+  0  44.3 

+0.0414 

.5794 

.1205 

+46 

-23 

B.A.C.25I4 

61 

2.31 

3.1 

24  29.8 

14  52.2 

+  6  47.5 

+0.0297 

.5782 

.1379 

+46 

-25 

icGem.,9»u2<. 

31 

+2.34 

+  2.9 

+24  41.4 

16  58.5 

+  8  48.9 

-0.4624 

.5777 

-.1435 

+18 

-52 

84  Geminorum 

61 

2.34 

1.6 

22  39.0 

20  27.9 

-11  49.7 

+1.0892 

.5769 

.1529 

+90 

+33 

7  Cancri 

61 

2.38 

0.9 

22  24.8 

14   0  50.4 

-  7  37.4 

+0.6321 

.5757 

.1641 

+89 

+  3 

^  Cancri 

6 

2.41 

0.9 

22  59.0 

1  49.5 

-  6  40.6 

-0.1057 

.5754 

.1666 

+38 

-35 

fj?  Cancri 

5 

2.40 

+  0.5 

21  56.2 

2  26.2 

-  6    5.3 

+0.8474 

.5752 

.1682 

+90 

+15 

fi,  A.  C-  2788 

61 

+2.44 

-  0.6 

+21     8.0 

7  34.2 

-  1    9.1 

+0.7569 

.5736 

-.1808 

+90 

+  9 

11  Cancri 

6 

2.49 

1.6 

20  51.2 

12  38.3 

+  3  43.4 

+0.0903 

.5719 

.1928 

+49 

-27 

35  Cancri 

61 

2.46 

1.9 

20    0.3 

13  43.6 

+  4  46.2 

+0.7296 

.5715 

.1954 

+90 

+  5 

39  Cancri 

6 

2.52 

2.0 

20  26.2 

15  41.3 

+  6  39.5 

-0.0898 

.5708 

.1997 

+39 

-38 

40  Cancri 

6 

2J>2 

2.0 

20  24.0 

15  43.5 

+  6  41.6 

-0.0612 

.5708 

.2000 

+41 

-36 

c  Cancri 

61 

+2.50 

-  2.2 

+19  58.4 

15  50.3 

+  6  48.1 

+0.3440 

.5707 

-.2002 

+65 

-16 

42  Cancri 

61 

250 

2.3 

20    8.9 

15  56.9 

+  6  54.5 

+0.1468 

.5707 

.2003 

+52 

-26 

B.A.C.2925 

61 

1-50 

2.3 

20    0.6 

16    2.4 

+  6  69.8 

+0i!672 

.5706 

.2006 

+59 

-19 

80  Cancri 

61 

2.59 

4.8 

18  32.5 

15    4  58.1 

-  4  33.5 

-1.0371 

.5658 

.2272 

-17 

-72 

7  Leonis 

61 

2.59 

7.3 

14  55.2 

15    8.8 

+  5  14.6 

+0.1506 

.5620 

J2452 

+52 

-30 

^1  Leonis 

6 

+2.61 

-  7.9 

+14  34.6 

18  30.0 

+  8  28.6 

-0.3416 

.5608 

-.2505 

+26 

-57 

V  Leonia 

5 

2.61 

9.1 

13    1.4 

16   0  44.6 

-  9  30.3 

-0.4014 

.5587 

.2596 

+23 

-62 

UOAKUS 

13  30.7 

2  11.3 

-  8    6.8 

-1.2604 

.5736 

.2620 

-32 

-77 

A  Leonia 

5 

2.59 

10.2 

10  35.5 

4  57.4 

-  5  26.6 

+0.8872 

.5574 

ii649 

+90 

+  6 

a  Leonis 

U 

2.62 

9.8 

12  33.6 

5    8.9 

-  6  15.5 

-1.1000 

.5573 

.2652 

-18 

-7b 

B.A.C.3538 

61 

+2.61 

-11.1 

+  9  S4.4 

11  11.4 

+  0  34.1 

+0.2124 

.5556 

-.2720 

+66 

-31 

44  Leonia 

6 

2.61 

11.3 

9  24.0 

12  30.4 

+  1  50.1 

+0.0237 

.5553 

5733 

+45 

-40 

B.A.C.:^2 

61 

2.61 

11.4 

9  23.3 

12  39.5 

+  1  59.0 

-0.0074 

.6553 

.2735 

+43 

-42 

45  Leonis 

6 

2.63 

11.4 

10  22.8 

13  32.8 

+  2  50.5 

-1.2224 

.5550 

.2744 

-27 

-80 

p  Leonis 

4 

2.63 

11.7 

9  55.8 

15  48.6 

+  5    1.4 

-1.4038 

.5545 

iW65 

-51 

-80 

48  Leonis 

6 

+2.60 

-12.1 

+  7  34.7 

16  42.3 

+  5  53.2 

+0.6546 

.5543 

-i»73 

+87 

-  9 

49  Leonis 

6 

2.62 

n.9 

9  16.6 

16  47.6 

+  5  58.3 

-1.0349 

.5543 

iJ773 

-12 

-81 

37  Sextantis 

6 

2.60 

12.7 

7    0.7 

21  39.7 

+10  40.1 

-0.1762 

.5532 

.2813 

+35 

-52 

d  Leonis 

5 

2.58 

13.8 

4  16.1 

Vt   4    3Ja 

-  7    9.9 

+0.6979 

.5522 

.2852 

+90 

-  7 

B.A.C.3836 

6 

2.60 

14.5 

2  54.8 

9  57.4 

-  I  28.1 

+0.3301 

..5514 

.2878 

462 

-27 

75  Leonis 

6 

2.60 

14.7 

2  40.6 

11  27.4 

-  0    1.3 

+0.12J)2 

.5513 

.2882 

+51 

-37 

76  Leonia 

6 

+2.60 

-14.8 

+  2  J8.9 

12  11.1 

+  0  40.9 

+0.2730 

.5512 

-.2884 

+59 

-30 

79  Leonis 

6 

2.59 

15.0 

+  2    4.4 

14  27.1 

•  +  2  52.2 

-0.1446 

.5511 

.2890 

+36 

-51 

V  Leonis 

41 

2.57 

15.7 

-  0    9.3 

20  10.6 

+  8  23.7 

+0.3752 

.5510 

.2896 

+65 

-25 

V  Virginia 
B.A.C.4259 

5 

2.52 

17.2 

7  19.7 

1§  23  40.2 

+10  55.6 

-0.4703 

.5539 

.2783 

+18 

-72 

6 

2.52 

17.2 

7  22.0 

23  43.7 

+10  59.0 

-0.4499 

.5540 

.2784 

+19 

-70 

38  Virginis 

6 

+2.52 

-17.3 

-  6  50.0 

10   0  51.3 

-11  55.8 

-1.2844 

.5542 

-.2773 

-34 

-90 

422 
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ELEMENTS 

FOE  FACILITATING 

THE   PREDICTION 

OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON. 

1 

MARCH.                                                                         1 

STAB'8- 

At  CoNJUNcnoH  nr  B.  A. 

Limitint^i 
PanUeU. 

Bed'nsfrom 

Name. 

Mag. 
6i 

387 

Aa 

8.0. 

Appaient 
Oeelinailon. 

Waahington 
Meonluiie. 

Ho«irAnjd,6 

H 

r 

a/ 

y* 

ITn, 

STn. 

-24 

B.A.C.4312 

+2*50 

-17:3 

-  9  40.8 

d   h    m 
10    4  57.0 

h    m 
-  7  58.8 

+0.3791 

.5551 

-.2735 

46§ 

^Virginia 

5 

2.50 

17.5 

8  52.9 

6  15.1 

-  6  43.5 

-0  7603 

.5554 

J2725 

+  2, 

-90' 

g  yir|||inia 
t  Virginia 

6 

2.50 

17.4 

10    5.5 

12    7.0 

-  1     4.3 

-1.1492 

.5571 

.2654 

-24-90  1 

6 

2.48 

17.3 

12    4.6 

20  12.5 

4-  6  43.9 

-1.3026 

.5596 

i2548 

-40 

-90 

75  Virginis 

6 

2.47 

16.9 

14  44.5 

22  48.5 

4-9  14ii 

+0.6719 

.5606 

.2510 

+75-9 

83  Virginia 

6 

42.46 

-16.8 

-15  34.2 

90   3  44.6 

-10    0.4 

+0.2755 

i)623 

-.2431 

452-29 

85  Virginia 

6 

2.45 

16.9 

15    9.6 

4  12.6 

-  9  33.5 

-0.2442 

.5624 

.2424 

425 -5d 

B.A.C.4722 

6 

2.42 

16.2 

17  38.1 

16  42.5 

4-  2  28.9 

-0.6767 

.5669 

.2195 

O" 

-90 

B.A.C.4739 

6 

2.42 

16.1 

18    92 

18    2.5 

4-  3  45.9 

-0.4500 

.5674 

.2166 

+12 

-72! 

B.A.C.4923 

6 

2.36 

14.7 

20  52.0 

31   9  54.8 

-  4  57.6 

-0.9009 

.5728 

.1815 

-17-90 

B.A.C.4984 

6 

42^ 

-13.7 

-23  31.3 

14  58.3 

-  0    6.7 

+0.8939 

.5743 

-.1690 

467  +  7 

B.A.C.5023 

6 

2.32 

14.0 

21  57.1 

17  38.1 

+  2  28.0 

-1.1368 

.5750 

.1622 

-36-90 

42LibriB 

5i 

2.28 

13.0 

23  25.4 

90    3  13.5 

+11  41.2 

-1.0837 

.5764 

.1471 

-35 

-90 

B.A.C.5197 

6 

2.28 

12.6 

24  20.0 

6  26.3 

-10  11.2 

-0.4524 

.5775 

.1309 

+  3 

-73 

b  Scorpii 

5 

2.27 

12.1 

25  22.9 

7  28.2 

-  8  14.0 

+0.3589 

.5778 

.1255 

+45 

-25 

A*Scor.,mtti<. 

5 

+2i26 

-12.0 

-24  57.9 

8  32.0 

-  7  12.7 

-0.1993 

.5779 

-.1224 

+15 

-m 

B.  A.  C.  5253 

6 

2.24 

12.3 

24  10.3 

8  39.6 

-  7    5.3 

-1.0275 

.5780 

.1221 

-32 

-Wl 

B.A.C.5255 

6 

2.26 

12.0 

25    3.0 

8  46.1 

-  6  59.1 

-0.1411 

J5780 

.1219 

+18 

^2 

3  Scorpii 

6 

2.25 

12.1 

24  53.1 

8  57.1 

-  6  48.6 

-0.3317 

.5780 

.1213 

+  8 

-64 

4  Scorpii 

6 

2.26 

11.8 

25  54.6 

9  16.2 

-  6  30.2 

+0.6789 

.5780 

.1205 

464 

-^ 

B.A.C.5286 

6i 

43.24 

-12.2 

-24  28.8 

10  31.5 

-  5  17.8 

-0.9345 

.5781 

-.1170 

-25 

-90' 

TT  Scorpii 
B.A.C.5314 

3 

2.26 

11.8 

25  45.9 

10  365 

-  5  13.0 

+0.3719 

.5781 

.1168 

+45 

-23 

6 

2.24 

11.7 

25  31.7 

12  24.6 

-  3  29.1 

-0.0767 

.5783 

.1117 

42U 

-48 

B.A.C.5347 

5 

2.23 

11.3 

26    0.1 

14  17.8 

-  1  40.3 

+0.2047 

.5784 

.1063 

435 

-33; 

(T  Scorpii 

^ 

2.18 

11.1 

25  18.1 

19  31.5 

4-  3  21.2 

-1.0356 

.5787 

.0914 

-35 

-90! 

1 

a  Scorpii 

5i 

4^.16 

-10.6 

-26    9.8 

22  47.9 

4-  6  29.0 

-0.4299 

.5786 

-.0821 

o!-7?i 

r  Scorpii 
B.A.C.5800 

3i 

8.17 

9.8 

27  57.8 

03    1  ]9i> 

+  8  55.7 

+1.2354 

.5785 

.0746 

462 

443 1 

(4 

2.01 

8.6 

26  50.3 

16  41£ 

-  0  17.9 

-0.7367 

.5761 

.0299 

-2^ 

-90i 

A'  Ophiuchi 

6i 

2.00 

8.6 

26  25.4 

17  11.0 

4-  0  10.2 

-1.1855 

.5759 

.0284 

-52 

-90^ 

A^  Ophiuchi 

6 

2.00 

8.6 

26  25.4 

17  11.1 

4-  0  10.3 

-1.1869 

.5759 

.0284 

-53 

-90 

38  Ophiuchi 

H 

4-1.99 

-  8.6 

-26  29.7 

18    5.1 

4-  1     2.2 

-1.1363 

.5756 

-.0259 

-49 

-90 

43  Ophiuchi 

6 

1.99 

7.9 

28     1.4 

20  20.9 

4.  3  12.7 

+0.4145 

.5750 

-.0193 

439 

-20 

3  Sagittarii 

5 

1.90 

6.9 

27  47.0 

04  6  11.1 

-11  19.6 

+0.1138 

.5713 

+.0088 

+21 

-37 

B.A.C.(>024 

^ 

1.86 

7.1 

27    1.3 

7  21.0 

-10  12.4 

-0.6794 

.5708 

.0122 

-20-90 

B.A.C.6063 

iih 

1.85 

6.6 

28    2.8 

9  56.0 

-  7  43.2 

+0.4456 

.5696 

.0195 

+41  -18; 

B.A.C.6073 

6i 

4-1.86 

-6.1 

-28  44.5 

10  42.9 

-  6  58.1 

+1.1970 

.5692 

+.0217 

461 

438 

B.A.C.6120 

64 

IJ6\ 

5.9 

28  22.3 

14    Sa 

-  3  43.4 

+0.8954 

.5676 

.0311 

+6a 

+10] 

B.A.C.6I27 

5 

1.80 

5.8 

28  28.2 

14  37.3 

-  3  12.6 

+1.0177 

.5673 

.0326 

462 

+19 

B.A.C.6191 

6i 

1.78 

5.4 

28  19.5 

18  30.1 

4-0  31.6 

+1.0118 

.5652 

.04:^2 

462 

+19 

B.A.C.6194 

5i 

1.74 

5.8 

27    5.2 

18  48i) 

4.  0  49.7 

-0.2921 

.5650 

.0441 

+  3 

-m 

0  Sagittarii 

31 

41.60 

-  4.6 

-27    7.0 

Oft   6  30J> 

-11  54.5 

+0.4296 

.5580 

+.0741 

+45 

-19 

a  Sagittarii 

24 

1.56 

4.5 

26  26.9 

10  40.6 

-  7  53.3 

+0.0436 

.5552 

.0844 

424 

-41 

B.A.C.6490 

6i 

l.r.2 

4.6 

25    1.0 

13  50.9 

-  4  49.8 

-1.2162 

.5530 

.0921 

-51 

-90 

B.A.C.6592 

m 

1.48 

3.9 

26    6.7 

18  33.3 

-  0  17.3 

+0.4231 

.5497 

.1031 

+47 

-20 

^  Sagittarii 

5i 

1.45 

4.0 

25  27.9 

19  35.7 

4-  0  42.9 

-0.1667 

.5490 

.1055 

+16 

-54 

X^  Sagittarii 

6 

4-1.40 

-  3.9 

-24  44.7 

23  57.5 

4-  4  55.6 

-0.4643 

.5458 

+.1153 

+  2 

-74 

X^  Sagittarii 

64 

1.39 

3.9 

24  39.2 

06  0    0.5 

4-  4  58.5 

-0.55a3 

.5458 

.1153 

-  3 

.^  = 

r^  Sagittarii 
B.A.C.6e99 

6 

1.39 

4.0 

24  12.0 

0    4.6 

4-  5    2.6 

-1.0402 

.5458 

.1155 

-33 

-90! 

64 

1.33 

3.7 

23  34.5 

4  40.7 

4-  9  29.2 

-1.1655 

.5424 

.1255 

-42-00:1 

:  Ai  Sagittarii 

6 

1.35 

3.2 

24  59.1 

4  49.2 

4.  9  37.4 

+0.3826 

.5423 

,1258 

+17 

-23. 

fi^  Sagittarii 

54 

1.34 

3.2 

25    9.1 

5    7.3 

+  9  54.9 

+0.6008 

.5421 

.1265 

46O 

-10  = 

1 

53  Sagittarii 

6 

4-1.32 

-  3.5 

-23  42.2 
23  42.3 

6  35.2 

4-11  19.8 

-0.7840 

.5410 

+.1295 

-14 

-90; 

B.A.C.6727 

64 

1.31 

3.5 

6  43.2 

+11  27.5 

-0.7637 

.5409    .12981 

-13 

-90' 

1  B.A.C.6864 

6 

1.20 

3.0 

23    4.3 

16  36.7 

-  2  58.7 

-0.0717 

.5336 

.1494 

+25 

-4d 

!  B.A.C.6878 

64 

1.19 

2.9 

22  56.2 

17  43.1 

-  1  54.4 

-0.0530 

.5327 

.1515 

+26 

.47 

4  Capricorni 

6 

1.12 

2.6 

22  il.2 

27   0  32.8 

+  4  42.0 

+0.2044 

.5277 

.1637 

+41 

-32 

B.A.C.7202 

6 

40.95 

-  2.5 

-18  38.9 

15  33.9 

-  4  45.1 

-1.0311 

.51 72i +.18781 

-2^ 

-90 

i 
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ET.EMENTS 

FOB  FACILITATING 

THE  PBEDICTION 

OF  OCCULTATIONS  OP        1 

PLANETS  AND  STABS  BY  THE  MOON. 

1 

MARCH.                                                                                         1 

Stab's— 

At  Conjunction  in  B.  A. 

Limitiiig 
ParaUels. 

Bed'Ds  from 

Nane. 

Mag. 

J  87 

Aa 

8.0. 
A4 

Appaient 
DeoUaatton. 

Wasblngton 
MeauGnaie. 

Hirar  Angle 

H 

r 

aK 

If 

N'n. 

S'n. 

s 

II 

O         / 

d    h    m 

h    m 

o 

o 

B.A.C.7809 

6i 

40.94 

-2.6 

-18  29.1 

9716    2.0 

-  4  17.8 

-1.1215 

^169 

+.1885 

-29 

-90 

19  Capricomi 

6 

0.91 

2.3 

18  23.0 

18  47.7 

-  1  37J2 

-0.7084 

.5152 

.1925 

-  2 

-90 

20  Capricorni 

6 

0.90 

1.8 

19  30.4 

21  12.5 

+  0  43.3 

+0.9965 

.5136 

1958 

+71 

+12 

21  Capricorni 

6 

0J88 

2.2 

18    0.3 

21  52.9 

+  1  22.5 

-0.5243 

.5132 

.1967 

+  8 

-77 

$  Capricorni 

4 

0.86 

2.1 

17  43.0 

9§   0  28.9 

+  3  53.8 

-0.3267 

.5115 

.2002 

+19 

-63 

31  Capricorni 

61 

+0.82 

-  1.6 

-17  58.3 

6  51.6 

+10    5.1 

+15575 

.5076 

+.2082 

+72 

+34 

c  Capricorni 

41 

0.80 

1.6 

17  21.2 

8  57.2 

-11  52.9 

+1.0134 

.5064 

.2107 

+73 

+13 

B.A.C.7487 

H 

0.71 

2.1 

14     1.5 

15  22.1 

-  5  39.0 

-1.2903 

.5028 

.2178 

-41 

-90 

42  Capricorni 

6 

0.69 

1.5 

14  35.4 

19  15.0 

-  1  52.8 

+0.1882 

.5008 

.2217 

+48 

-34 

44  Capricorni 

6 

0.69 

1.3 

14  57.4 

20    3.4 

-  1    5.8 

+0.7737 

.5004 

.2225 

+71 

-  3 

45  Capricorni 

6 

+0.6^ 

-  1.2 

^15  18.6 

20  33.6 

-  0  36.5 

+1.2753 

.5001 

+.2230 

+75 

+35 

u  Capricorni 

5 

0.64 

1.2 

14    7.5 

M    1  34.1 

+  4  15.5 

+1.0929 

.4978 

.2276 

+76 

+18 

B.A.C.7697 

61 

0.56 

1.5 

11    2.5 

9  17.9 

+11  46.5 

-0.5407 

.4945 

.2340 

+17 

-77 

el  Aquarii 

6 

0.56 

1.1 

11  25J^ 

11    3.8 

-10  30.5 

+0ii947 

.4939 

aasA 

+57 

-28 

e^  Aquarii 

6 

0.57 

1.0 

12    9.8 

11    6.7 

-10  27.7 

+1.1308 

.4939 

SGSA 

+78 

+20 

B.A.C.7774 

6 

+0.52 

-  1.4 

-  9  38.9 

14  36.5 

-  7    3,7 

-0.8331 

.4926 

+iJ355 

-  3 

-90 

67  Aquarii 

6 

0.42 

0.7 

7  36.0 

80  5  24.0 

+  7  20.8 

+0.4785 

.4855 

.2463 

+70 

-19 

B.A.C.7966 

6 

0.36 

0.7 

5  38.2 

12  11.5 

-10    3.6 

-0.0195 

.4671 

.2494 

+42 

-45 

B.A.C.tiOSM 

6 

+0.31 

-  0.1 

-  4    9.5 

23  49.9 

+  1  16.3 

+1.2610 

.4858 

+.2528 

+86 

+30 

APRII.. 

15  Arietis 

6 

+0.11 

+  6.0 

+18  55.6 

3  23  47.1 

-  1  25.3 

-1.2434 

.5170 

+.2030 

-33 

-71 

6  Arietis 

51 

0.13 

6.2 

19  20.3 

4   3  32.6 

+  2  13.4 

-0.9399 

.5195 

.1978 

-  9 

-71 

26  Arietis 

61 

0.17 

6.6 

19  18.9 

9  43.4 

+  8  12.7 

+0.2808 

.5236 

.1888 

+60 

-19 

V  Arietie 

51 

0.17 

7.0 

21  26.1 

13  41.0 

-11  57.1 

-1.3002 

.5263 

.1826 

-44 

-69 

fi  Arietifl 

51 

0.20 

7.0 

19  29.6 

15  25.8 

-10  15.6 

+1.1374 

.5276 

.1797 

+90 

+32 

e  Arietie,  mult. 

41 

+0.25 

+  7.6 

4^  51 .2 

23  27.6 

-  2  29.2 

+1.0414 

.5331 

+.1661 

+90 

+27 

64  Arietis 

6 

0.34 

8.8 

24  17.6 

ft  11    4.3 

+  8  44.5 

-0.8956 

.5412 

.1437 

-  8 

^K) 

7Tauri,mif^. 

6 

0.38 

8.9 

24    3.4 

15  41.7 

-10  47.5 

+0.0063 

.5443 

.1346 

+44 

-27 

11  Tauri 

6 

0.42 

9.1 

24  56.1 

18  31.9 

-  8    3.1 

-0.5727 

.5462 

.1284 

+12 

-58 

gPleindum 

51 

0.44 

9.0 

23  54.4 

20  21.8 

-  6  17.0 

+0.7720 

.5474 

.1245 

+90 

+14 

APleiadum 

4 

+0.44 

+  9.0 

+23  43.9 

20  23.9 

-  6  14.8 

+0.9663 

.5474 

+.1244 

+90 

+26 

'  mPleiadum 

7 

0.43 

91 

24  27.4 

20  30.6 

-6    8.4 

+0.1952 

.5474 

.1242 

+55 

-16 

e  Pleiadum 

5 

0.44 

9.1 

24    5.1 

20  32.4 

-  4    6.7 

+0.5999 

.5475 

.1241 

+87 

+  5 

c  Pleiadum 

5 

0.44      9.0 

23  59.3 

20  49.1 

-  5  50.6 

+0.7408 

.5477 

.12:^ 

+90 

+13 

liPleiadum 

5 

0.44 

8.8 

23  34.2 

21    3.1 

-  5  37.0 

+1.2215 

.5479 

.12:)0 

+90 

+48 

ff  Tanri 

3 

+0.45 

+  8.9 

+23  43.7 

21  33.8 

-  5    7.4 

+1.1117 

.5482 

+.1217 

+90 

+37 

/Pleiadum 

4 

0.45 

8.9 

23  40.9 

22  18.8 

-  4  23.9 

+1.2537 

.5486 

.1202 

490 

452 

A  Pleiadum 

51 

0.47 

8.9 

23  45.9 

22  19.3 

-  4  23.4 

+1.1639 

.5487 

.1202 

+90 

+42 

B.A.C.1I92 

61 

0.46 

9.3 

25  12.6 

22  47.7 

-  3  56.1 

-0.3419 

.5490 

.1192 

+25 

-44 

p  Tauri 

6 

0.57 

9.7 

26    9.9 

6   7  48.6 

+  4  45.9 

-0.3870 

.5546 

.0984 

+22 

-45 

0  Tanri  |mu/t. 

5 

+0.61 

+10.0 

+27    3.7 

11  55.1 

+  8  43.6 

-0.9674 

.5570 

+.0885 

-15 

-63 

X^  Tauri 

51 

0.63 

9.4 

25  20.5 

12  55.0 

+  9  41.4 

+0.9672 

.5576 

.0860 

+90 

+31 

y3  Tauri 
B.A.C.1648 

H 

0.63 

9.4 

25  20.8 

12  55.3 

+  9  41.7 

+0.9627 

.5576 

.0860 

+90 

+30 

61 

l.UO 

9.8 

27  50.0 

T  13  29.3 

^  9  21.6 

-0.3680 

.5688 

.0214 

+23 

-37 

/?  Tauri 

2 

1.02 

10.0 

28  30.3 

15  39.8 

+11  27.1 

-1.0402 

.5696 

.0153 

-21 

-62 

B.A.C.1746 

61 

+1.08 

+  9.5 

+27  35.0 

19  30.6 

-  8  42.2 

-0.0230 

.5707 

+.0042 

+42 

-16 

136  Tauri 

5 

1.20 

9.2 

27  35.0 

8   2  47.8 

-  1  50.2 

-0.0637 

.5722 

-.0159 

+40 

-19 

37(jeminornm 

6 

1.58 

6.5 

25  31 .7 

9   4    8.7 

-  1  27.2 

+0.7752 

.5720 

.0873 

+90 

+19 

39Geminorum 

61 

1.61 

6.5 

26  14.5 

5  33.6 

-  0    5.5 

-0.0946 

.5726 

.0<)12 

+38 

-27 

40Geminorum 

61 

1.61 

6.5 

26    4.8 

5  49.7 

+  0    9.9 

+0  0492 

.5724 

.0946 

+47 

-20 

52  Geminorum 

6 

+1.70 

+  5.4 

+25    5.7 

12    5.4 

+  6  11.3 

40.4444 

.5715 

-.1089 

+73 

-2 

A  Geminorum 

51 

1.76 

5.1 

25  17.1 

15  42.2 

+  9  39.9 

-0.1638 

.5707 

.1184 

+34 

-34 

B.A.C.25I4 

61 

1.84 

4.1 

24  29.8 

22  12X) 

-  8    4.5 

-0.1747 

.5690 

.1353 

+34 

-36 

KGemi.ffnuU. 

31 

1.88 

3.8 

24  41.4 

10  0  23.1 

-  5  58.8 

-0.6739 

.5683 

.1408 

+  6 

-64 

84  Geminorum 

61 

+1/JI 

+  2.7 

+22  39.0 

3  59.6 

-  2  30.4 

40.9039 

.5675 

-.14J>8 

+90 

+20 

1 
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ELEMENTS 

FOE  FACILITATING 

THE  PREDICTION 

OF  0CCULTATI0N8  OF 

PLANETS  AND  STARS  BY  THE  MOON. 

APRII.. 

.    ._    ( 

Stab's- 

At  Comjunctiok  in  B. 

A. 

Lindtinc 
PanUlels. 

Bed'nsfrom 

jSTaine. 

fiiag. 
6i 

187 

8.8. 

a6 

Apparent 
Deeunation. 

Washington 
Mean  lime. 

Hoar  Angle 

u 

Y 

xf 

tf' 

ITa. 

S'n. 

7  Gancri 

+L95 

+  1.9 

+2^  24'.8 

d     h  m 
10   8  31 .4 

h    m 
+  1  51.2 

+0.4419 

.5659 

-.1608 

0 
+72 

-f 

fi^  Gancri 

6 

L99 

2.0 

22  59.0 

9  32:5 

+  2  50.1 

-0.3085 

.5655 

.1633 

+27 

-46 

itSCancri 

5 

L97 

1.5 

21  562 

10  10.5 

+  3  26.7 

+0.6614 

.5655 

.1647 

+90 

+  4 

B.  AC.  2788 

6i 

2.03 

+  0.4 

21    8.0 

15  29.6 

+  8  34.0 

+0.5740 

.5635 

.1771 

4^ 

-  2 

17  Cancri 

6 

2.10 

-  0.3 

20  51.3 

20  44.7 

-10  22.6 

-0.1023 

.5616 

.1886 

438 

-38 

1 

35  Cancri 

6i 

•1-2.09 

-0.8 

+20    0.4 

21  525 

-  9  17.0 

+0.5484 

.5612 

-.1911 

fSO 

-5 

39  Cancri 

6 

2.14 

0.8 

20  26.2 

23  54.4 

-  7  19.6 

-0.2831 

.5605 

.1953 

44B 

-48 

40  Cancri 

6 

2.14 

0.8 

20  24.0 

23  56.7 

-  7  17.4 

-0.2537 

.5605 

.1954 

+30 

-46 

e  Cancri 

6i 

2.13 

1.1 

19  58.4 

11    0    3.8 

-  7  10.5 

+0.1584 

.5604 

.1956 

+63 

-25 

42  Cancri 

6i 

2.13 

1.1 

20    8.9 

0  10.6 

-  7    4.0 

-0.0421 

.5604 

.1958 

+41 

-^ 

B.A.C.2925 

6i 

+1.13 

-  1.1 

4^    0.6 

0  16.4 

-6  58.4 

+0.0806 

.5603 

-.1961 

+48 

-29 

dCancri- 

4 

2.13 

1.9 

18  36.1 

1  54.9 

-  5  23.4 

+1.1912 

.5597 

.1995 

+90 

+36 

80  Cancri 

6i 

2ii6 

3.5 

18  32.5 

13  40.8 

+  5  57.1 

-1.2351 

.5555 

.2219 

-31 

-72 

7LeoniB 

6i 

2.29 

6.0 

14  55.2 

19   0  13.6 

-  7  62.6 

-0.0159 

.5520 

.2394 

+43 

-39 

jff  Leonis 

6 

0.34 

6.7 

14  34.6 

3  42.0 

-  4  31.5 

-0.5111 

.5509 

J2446 

+17 

-67 

p  Leonis 

5 

+2.38 

-  8.0 

+13    1.4 

10    9.6 

+  1  42.6 

-0.5621 

.5491 

-.2535 

+14 

-71 

Uranus 

13  45.3 

10  21.4 

+  1  54.0 

-1.3437 

.5498 

.2540 

-43 

-76 

A  Leonig 

5 

2.38 

9.4 

10  35.5 

14  30  9 

+  5  54.8 

+0.7527 

.5481 

.2590 

+90 

-  1 

a  Leonis 

n 

2.41 

8.7 

12  33.6 

14  42.8 

+  6    6.4 

-1.2650 

.5481 

.2592 

-32 

-78 

B.  A.  C.  3538 

6i 

2.43 

10.4 

9  34.4 

20  57.1 

-11  52.2 

+0.0777 

.5468 

i2659 

+48 

-37 

44  Leonis 

6 

+2.44 

-10.7 

+  9  24.0 

22  18.5 

-10  33.6 

-0.1109 

.5465 

-.2673 

+38 

-47 

B.A.C.3562 

6i 

2.44 

10.7 

9  23.4 

22  27.9 

-10  24.5 

-0.1419 

.5465 

.2673 

+36 

-49. 

45  Leonis 

6 

2.45 

10.6 

10  22.8 

23  22.8 

-  9  31.5 

-1.3737 

.5464 

.2682 

-46 

^1 

48  Leonis 

6 

2.45 

11.9 

7  34.7 

18   2  38.1 

-  6  22.9 

+0.5358 

.5459 

.2712 

+76 

-14' 

49  Leonis 

6 

2.47 

11.1 

9  16.6 

2  43.5 

-  6  17.7 

-1.1771 

.5459 

.2713 

-23 

-81 

37  Sextantia 

6 

+2.46 

-12.4 

+  7    0.7 

7  44.1 

-  1  27.4 

-0.2966 

.5454 

-J2753 

+28 

-59 

d  Leonis 

5 

249 

13.8 

4  16.1 

14  18.0 

+  4  53.1 

+0.6017 

.5451 

.2794 

+82 

-12 

p3  Leonig 
B.A,C.3836 

6 

2.49 

14.4 

2  36.8 

17  12.3 

+  7  41.5 

+1.4246 

.5451 

.2809 

+90 

457 

6 

2.54 

14.7 

2  54.8 

20  20.9 

+10  43.5 

+0.2416 

.5451 

.2823 

+57 

-32: 

75  Leonis 

6 

2.53 

14.9 

2  40.6 

21  53.0 

-11  47.5 

+0.0417 

.5452 

.2828 

+46 

^h 

76  Leonis 

6 

+2.54 

-15.0 

+  2  18.9 

22  37.7 

-11    4.3 

+0.1885 

.5453 

-i!83l 

+54 

-33! 

79  Leonis 

6 

2.55 

15.2 

+  2    4.4 

14   0  56.7 

-  8  50.0 

-0.2287 

.5454 

.2837 

+32 

-56, 

V  Leonis 

4i 

2.66 

16.2 

-  0    9.3 

1ft   6  47.1 

-  3  11.5 

+0.3092 

.5459 

i»47 

+61 

-28| 

rVirginis 
B.A.C.4259 

5 

2.67 

18.9 

7  19.7 

10  37.2 

-  0  19.2 

-0.4754 

.5529 

5847 

+18 

-72  i 

6 

2.67 

18.9 

7  22.0 

10  40.8 

-  0  15.7 

-0.4544 

.5529 

.2847 

+19 

-71 

38  Virginis 
B.A.C.4312 

6 

+2.68 

-18.8 

-  6  50.1 

11  48.7 

+  0  49.8 

-1.2888 

.5534 

-.2745 

-35 

-90 

6^ 

2.69 

19.2 

9  40.8 

15  55.5 

+  4  47.9 

+0.3900 

.5551 

.2710 

+63 

-23 

ilf  Virginis 

5 

2.69 

19.2 

8  52.9 

17  13.7 

+  6    3.3 

-0.7482 

.5556 

.2697 

+  3 

-90 

1^  Virginis 
t  Virginis 

6 

2.73 

19.5 

10    5.6 

23    5.9 

+11  43.0 

-1.1225 

.5581 

.2636 

-22 

-90j 

6 

2.77 

19.6 

12    4.7 

16   7  10.3 

-  4  30.0 

-1.2546 

.5617 

J2534 

-35 

-90' 

75  Virginis 

6 

+2.77 

-19.7 

-14  44.5 

9  45.6 

-  2    0.4 

+0.7234 

.5630 

-.2497 

+76 

-  5 

83  Virginis 

6 

2.80 

19.4 

15  34.3 

14  39.7 

+  2  43.0 

+0.3381 

.5654 

.2422 

+56 

-26 

85  Virginis 
B.A.C.4722 

6 

2.80 

19.4 

15    9.7 

15    7.5 

+  3    9.7 

-0.1796 

.5657 

.2412 

+28 

-54 

6 

2.83 

19.0 

17  38.1 

XH   3  29.5 

-  8  55.9 

-0.5822 

.5720 

Jil92 

+  5 

-82 

B.A.C.4739 

6 

285 

18.8 

18    9.3 

4  48.4 

-  7  40.0 

-0.3534 

.5727 

.2165 

+17 

-65 

B.A.C.4923 

6 

+2.90 

-17.6 

-20  52.0 

20  24.8 

+  7  20.6 

-0.7686 

.5799 

-.1816 

-9 

-OOi 

B.A.C.4984 

6 

2.93 

16.7 

23  31.3 

18   1  22.3 

-11  53.5 

+1.0202 

.5820 

.1692 

+67 

+16 

B.  AC.  5023 

6 

2.92 

16.7 

21  57.1 

3  58.7 

-  9  23.3 

-0.9872 

.5830 

.1626 

+25 

-90 

42  Librie 

5i 

2.94 

15.3 

23  25.4 

13  21.1 

-  0  23.1 

-0.9175 

.5857 

.1373 

-23 

-90 

B.A.C.5I97 

6 

2.94 

15.1 

24  20.0 

15  30.6 

+  1  41.3 

-0.2886 

.5863 

.1313 

+11 

-AiX 

'  6  Scorpii 

5 

2.96 

14.6 

25  23.0 

17  29.7 

+  3  35.6 

+0.5169 

.5867 

.1257 

+54 

-15 

A>  Scorpii,  i»ti/<. 

5 

+2.94 

-14.5 

-24  57.9 

18  31.8 

+  4  35.3 

-0.0352 

.5869 

-.1228 

+23 

-46 

B.A.C.5253 

6 

2.94 

14.6 

24  10.3 

18  39.4 

+  4  42.5 

-0.8527 

.5870 

.1224 

-20 

-90 

B.  AC.  5255 

6 

2.95 

14.4 

25    3.0 

18  45.5 

+  4  48.4 

+0.0239 

.5870 

.1220 

+26 

-42 

3  Scorpii 

6 

2.95 

14.4 

24  53.2 

18  56.3 

+  4  58.7 

-0.1643 

.5870 

.1^16 

+17 

-53 

4  Scorpii 
B  A.C.5286 

6 

2.97 

14.3 

25  54.6 

19  50.0 

+  5  16.7 

+0.8354 

.5871 

.1207 

464 

+  5 

64 

+2.98 

-14.4 

-24  28.9 

20  28.4 

+  6  27.2 

-0.7580 

.5873 

-.1172 

+15 

-90, 

OCCUIiTATIONS,  1878. 
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ELEMENTS 

FOR  FACILITATING 

THE  PREDICTION 

OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON. 

1 

APRII..                                                                           1 

Stab's— 

At  CoNJUKcnoK  in  R.  A. 

LimltiiifE 
Parallels. 

Bed'ns  from 

/ 

Name. 

Mag. 
3 

i8r 

8.0. 

Apfparent 
OecUnation. 

WaahJnjKton 
Meanl&ie. 

Hour  Angle 

H 

Y 

aK 

y' 

»»». 

S'n. 

«■  Scorpii 
B.  A.  0.531 4 

42*06 

11 
-14.1 

-25  45.9 

d    h    m 
1§  20  33.2 

h     m 
4  6  31.8 

4^.5342 

.5873 

-.1 169 

45I 

-ll 

6 

2.95 

13.9 

25  31.7 

22  18.5 

4  8  12.9 

40.0936 

.5876 

.1120 

429 

-38 

B.A.C.6347 

5 

2.95 

13.6 

26    0.2 

10   0    8.9 

4-9  58.9 

40.3745 

.5878 

.1065 

444 

-23 

e  Scorpii 

^ 

2.93 

13.0 

25  18.1 

5  14.4 

-  9    7.9 

-0.8441 

.5882 

.0914 

-22 

-90 

a  Scorpii 

54 

2.94 

12.4 

26    9.8 

8  24.6 

-  6    5.4 

^.2411 

.5882 

.0818 

+  9 

-58 

B.A.C.5B00 

61 

42.88 

-9.5 

-26  50.4 

90   1  50.0 

4lO  38.2 

-0.5215 

.5857 

-.0294 

-10 

-80 

A^Opfaiochi 

54 

2.86 

9.6 

26  25.5 

2  18.4 

411     5.5 

-0.9638 

.5856 

.0280 

-36 

-90 

A^Ophiuchi 

6 

2.86 

9.6 

26  25.4 

2  18.5 

4-11    5.6 

-0.9649 

.5856 

.0280 

-36 

-90 

38  Ophiuchi 

64 

2.85 

9.5 

26  39.7 

3  11.0 

4ll  56.1 

-0.9139 

.5854 

.0254 

-33 

-90 

480phiuchi 

6 

2.87 

9.0 

28    1.4 

5  23.0 

-  9  57.2 

40.6190 

.5846 

-.0186 

+53 

-  8 

3  Sagittarii 

5 

42.78 

-7.3 

-27  47.1 

14  57.0 

-  0  45.8 

4^.3321 

.5806 

+.0100 

+34 

-25 

B.  A.  C.  6024 

64 

2.76 

7.2 

27    1.3 

16    5.1 

4-  0  19.6 

-0.4497 

.5801 

.0129 

-  8 

-74 

B.A.G.6063 

64 

2.76 

6.5 

28    2.8 

18  35.8 

4  2  44.4 

40.6631 

.5788 

.0205 

+57 

-  5 

B.  AC.  6120 

64 

2.74 

6.7 

28  22.3 

22  38.3 

4-6  37.5 

41.1110 

.5764 

.0322 

462 

+28 

B.A.C.6127 

5 

2.74 

5.6 

28  28.2 

23    9.7 

4.  7    7.7 

4li^20 

.5761 

.0336 

462 

+44 

B.A.C.6191 

64 

42.69 

-5.1 

^28  19.5 

31   2  56.4 

4lO  45.7 

41.2308 

.5738 

+.0442 

462 

+44 

B.A.C.6194 

54 

2.66 

5.3 

27    5.2 

•3  14.7 

4ll     3.3 

-0.0569 

.5736 

.0451 

+15 

-47 

^  Sagittarii 

34 

2.56 

3.5 

27    6.9 

14  38.7 

-  1  58.5 

40.6647 

.5658 

.0757 

46O 

-  6 

<r  Sagittarii 

24 

2.49 

3.2 

26  26.8 

18  42.8 

4  1  56.7 

4^.2862 

.56^ 

.0860 

437 

-27 

B.A.C.6490 

64 

2.44 

3.3 

25    1.0 

21  48.7 

4  4  55.8 

-0.9561 

.5604 

.0936 

-29 

-90 

B.A.C.6562 

64 

42.41 

-2.1 

-26    6.7 

99  2  24.8 

4-  9  21.9 

40.6659 

.5566 

+.1047 

462 

-  6 

^  Sagittarii 
B.A.C.6576 

5 

2.38 

2.2 

25  27.9 

3  25.9 

4lO  20.8 

+0.0839 

.5557 

.1070 

429 

-39 

6 

2.36 

2.7 

24  23.3 

3  27.3 

4-10  22.1 

-1.0617 

.5557 

.1071 

-35 

-90 

X^  Sagittarii 

6 

2.31 

1.7 

24  44.6 

7  42.0 

-  9  32.2 

-0.2085 

.5522 

.1168 

+15 

-66 

j^  Sagittarii 

64 

2.31 

1.7 

24  39.1 

7  45.0 

-  9  29.3 

-0.3012 

.5522 

.1169 

+10 

-62 

Y>  Sagittarii 
fi.A.C.6699 

6 

42.30 

-  1.9 

-24  12.0 

7  49.0 

-  9  25.4 

-0.7775 

.5522 

+.1170 

-16 

-90 

64 

2.24 

15 

23  34.4 

12  19.5 

-  5    4.3 

-0.8997 

.5483 

.1269 

-22 

-90 

h\  Sagittarii 

6 

2.27 

1.0 

24  59.1 

12  27.9 

-  4  56.3 

40.6310 

.5482 

.1272 

+62 

-  8 

A<  Sagittarii 

54 

2.27 

0.9 

25    9.1 

12  45.6 

-  4  39.2 

40.8472 

.5480 

.1279 

+65 

+  5 

53  Sagittarii 

6 

2.23 

1.2 

23  42.1 

14  11.8 

-  3  15.9 

-0.5214 

.5468 

.1310 

0 

-79 

B.A.C.6727 

64 

+2.23 

-  1.2 

-23  42.3 

14  19.5 

-  3    8.5 

-0.5021 

.5466 

+.1312 

+  1 

-77 

B.A.C.6a64 

6 

2.10 

0.2 

23  54.3 

9S   0    2.3 

4  6  14.5 

40.1850 

.5384 

.1506 

+38 

-34 

B.A.C.6878 

64 

2.09 

0.1 

22  56.2 

1    7.6 

4  7  17.7 

40.2043 

.5375 

.1527 

+40 

-32 

B.A.C.6889 

6 

2.06 

-  0.4 

21  39.4 

I  43.3 

4  7  52.2 

-1 .0859 

.5370 

.1538 

-32 

-90 

4  Capricorni 

6 

1.99 

4  0.6 

22  11.1 

7  50.8 

-10  12.4 

+0.4601 

.5318 

.1649 

+56 

-18 

Jupiter 

-19  I2;4 

18  13.8 

-0    9.3 

-0.9748 

.5198 

+.1791 

-20 

-90 

B  A.  C  7202 

6 

41.76 

4-1.1 

18  38.8 

22  39.8 

4-  4    8.4 

-0.7665 

.5199 

.1883 

-  6 

-90 

B.A.C.7209 

64 

1.76 

1.0 

18  29.1 

23    7.6 

4-  4  35.4 

-0.8560 

.5196 

.1889 

-11 

-90 

19  Capricorni 

6 

1.73 

1.3 

18  22.9 

94    1  51.4 

4  7  14.1 

-0.4470 

.5176 

.1928 

+12 

-90 

20  CapricorDi 

6 

1.72 

1.9 

19  30.4 

4  14.8 

4-9  33.1 

+1.2445 

.5175 

.1928 

+70 

435 

21  Capricorni 

6 

41.69 

4  1.5 

-18    0.3 

4  54.7 

4lO  11.9 

-0.2649 

.5153 

+.1970 

422 

-59 

0  Capricorni 

4 

1.64 

1.4 

17  42.9 

7  29.2 

-11   18.3 

-0.0696 

.5135 

.2003 

432 

-47 

29  Capricorni 

6 

1.58 

1.4 

15  40.6 

12  32.9 

-  6  23.7 

-1.2756 

.5100 

.2065 

-41 

-90 

t  Capricorni 

44 

1.57 

2.3 

17  21.1 

15  53.1 

-  3    9.4 

+1.2589 

5041 

.2104 

473 

435 

B.  A.  C.  7487 

64 

1.46 

1.8 

14    1.5 

22  15.2 

4-3    1.6 

-1.0366 

.5039 

.2173 

-19 

-90; 

42  Capricorni 

6 

41.83 

4  2.4 

-14  35.3 

95   2    6.7 

4  6  46.5 

40.4313 

.5017 

+.2211 

462 

-21 

44  Capricorni 

6 

1.43 

2.6 

14  57.4 

2  54.8 

4  7  33.2 

41.0134 

.5013 

.2218 

475 

+13 

fi.  Capricorn] 

5 

1.37 

2.9 

14    7.5 

8  23.8 

-11    7.2 

41.3274 

.4983 

.2267 

476 

+41 

n.A.C.7697 

64 

1.27 

2.5 

11     2.4 

16    5.8 

-  3  38.0 

-0.3070 

.4946 

.2329 

425 

-61 

e*  Aqoarii 

6 

1.23 

2.7 

11  25.1 

17  51.3 

-  1  55.4 

40.5235 

.4939 

.2342 

+70 

-16 

«*  Aquarii 

6 

1.25 

3.0 

12    9.8 

17  54.1 

-  1  52.7 

+1.3561 

.4939 

.2342 

+78 

+44 

B.  AC.  7774 

6 

41.20 

4  2.5 

4  9  38.8 

21  23.3 

4-  1  30.6 

-0.6044 

.4925 

+.2366 

+10 

-83 

67  Aqaarii 

6 

1.04 

3.0 

7  35.9 

9612    8.8 

-  8    6.9 

+0.6821 

.4881 

.2445 

+83 

-  8 

B.  AC.  7986 

6 

0.97 

2.9 

-  5  38.2 

18  55.8 

-  1  31.7 

+0.1765 

.4865 

.2475 

+52 

-34 

15Piscium 

64 

0.75 

2.9 

4  0  38.4 

91 17  57.8 

-  3    6.3 

-1.0186 

.4851 

.2521 

-11 

-90 

X  Piscium 

5 

0.71 

3.1 

1     6.6 

21  43.4 

4  0  33.4 

-0.5922 

.4854 

.2522 

+13 

-81 

B.  AC.  8276 

64 

40.69  4  3.2 

4  1  32.4 

9§    1  34.6 

4  4  18.4 

-0.0980 

.4858  +.2521 

+38 

-49; 
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ELEMENTS 

FOR  FACILITATING 

THE  PREDICTION 

OP  OCCULTATIONS  OP 

PLANETS  AND  STARS  BY  THE  MOON. 

1 

APRII.. 

Stab's— 

■ 

A.T  CONJOKCTION  IN  B, 

A 

Limitise 
Pandklal, 

Bed'ns  from 

Name. 

Mag. 

187 

8.0. 

£i6 

Apparent 
Decuoatiou. 

Washington 
Mean  Tune. 

Hour  Angle 

H 

Y 

9/ 

P' 

ITjl 

1 

1 

0 

8 

+  ^'.5 

o        / 

^JjJ    ^    ^ 

h    m 

c 

21  Pisciam 

6 

+0.69 

+  0  24.0 

9§    1  56.5 

+  4  39.8 

+1.2581 

.4858 

+i2521 

+90 

+3u; 

22Pi8cium 

6 

0.68 

3.2 

2  15.2 

3  22.4 

+  6    3.4 

-0.4374 

.4860 

.2590 

+^1 

^! 

25  Piscium 

6i 

0.68 

3.4 

1  24.8 

4    0.3 

+  6  40.3 

+0.6530 

.4861 

.2518 

+86 

-10 

45  Pisciam 

6 

0.52 

3.5 

7    1.1 

22  26.2 

+  0  36.6 

-0.9436 

.4905 

.2476 

-  7 

-83 

51  Pise,  mult. 

66 

0.52 

3.8 

6  17.0 

99   2  10.9 

+  4  15.2 

+0.7930 

.4917 

.2462 

+90 

-1 

75  Pisciam 

61 

+0.40 

+  4.1 

+12  18.3 

20  54.1 

-  1  32.6 

-1.3354 

.4998 

+.2356 

-41 

-78 

r)  Piscium 

3i 

+0.34 

+  4.7 

+14  43.1 

30 10    8.4 

+11  19.1 

-0.9380 

.5071 

+.2245 

-8 

-76 

HAT. 

tf  Tauri 

3 

+0.40 

+  7.7 

+23  43.7 

8   3  23.8 

+  2  30.0 

+0.9754 

.5527 

+.1209 

•+90 

+28 

/Pleiadum 

4 

0.41 

7.7 

23  40.9 

4    8.3 

+  3  12.9 

+1.1153 

.5532 

.1193 

+90 

+38 

p  Tauri 

6 

0.46 

8.2 

26    9.9 

13  32.2 

-11  43.1 

-0.5373 

.5592 

.1191 

+14 

-54 

^  Tauri  ,muZ<. 

5 

0.49 

8.4 

27    3.6 

17  36.2 

-  7  48.0 

-1.1220 

.5616 

.0872 

-28 

-«i 

X^  Tauri 

54 

0.50 

8.2 

25  20.5 

18  35.6 

-  6  50.7 

+0.8046 

.5621 

.0847 

+90 

421 

ya  Tauri 
B.A.C.1648 

8J 

+0.50 

+  8.2 

+25  20.8 

18  35.9 

-  6  50.4 

+0.8002 

.5621 

+.0847 

+90 

+20 

6i 

0.73 

8.4 

27  50.0 

418  58.6 

-  7  21.8 

-0.5652 

.5722 

.0200 

+11 

-50 

^  Tauri 

2 

0.76 

8.6 

28  30.3 

21    8.4 

-  5  16.9 

-1.2405 

.5728 

.0140 

-47 

-62 

B.  AC.  1746 

6i 

0.82 

8.3 

27  35.0 

4   1    7.0 

-  1  27.4 

-0.2296 

.5737 

+.0028 

+30 

-27 

136  Tauri 

5 

0.89 

8.1 

27  35.0 

8  14.0 

+  5  23.4 

-0.2800 

.5746 

-.0172 

+27 

-31 

e  Geminorum 

6 

+1.14 

+  6.4 

+25  15.1 

6   4  57.2 

+  1  19.3 

+1.2050 

.5737 

-.0755 

+90 

♦51 

37  Geminorum 

6 

1.20 

6.1 

25  31.7 

9  37.0 

+  5  48.4 

+0.5327 

.5727 

.0882 

+80 

+  5 

39  Geminorum 

6i 

1.24 

6.2 

26  14.5 

11    2.3 

+  7  10.5 

-0.3419 

.5724 

.0920 

+24 

-41 

40  Geminorum 

6i 

1.24 

6.2 

26    4.8 

11  18.6 

+  7  26.1 

-0.1975 

.5723 

.0927 

+32 

-34 

48  Geminorum 

6 

1.30 

5.2 

24  20.0 

16  42.2 

-11  22.5 

+1.0867 

.5708 

.1071 

+90 

+37 

52  Geminorum 

6 

+1.31 

+  5.4 

+25    5.7 

17  36.9 

-10  29.9 

+0.1932 

.5705 

-.1095 

+55 

-14 

A  Geminorum 

5i 

1.36 

5.0 

25  17.1 

21  15.6 

-  6  59.3 

-0.4206 

.5693 

.1189 

+20 

-48 

B.A.C.25I4 

6jk 

1.44 

4.2 

24  29.8 

7   3  50.1 

-  0  39.4 

-0.4368 

.5669 

.1355 

+20 

-51 

K  Gemi.j  muli. 

3i 

1.48 

4.1 

24  41.4 

6    2.2 

+  1  27.7 

-0.9406 

.5660 

.1409 

-U 

-66 

84  Geminorum 

6i 

1.50 

3.1 

22  39.0 

9  41.5 

+  4  58.9 

+0.6448 

.5646 

.1494 

+90 

+  5 

7Cancri 

64 

+1.56 

+  2.4 

+22  24.8 

14  17.2 

+  9  24.5 

+0.1770 

.5626 

-.1601 

+54 

-30 

1/1  Cancri 

6 

1.58 

2.5 

22  59.0' 

15  19.4 

+10  24.5 

-0.5793 

.5621 

.16^ 

+12 

-«5J 

fi*  Cancri 

5 

1.57 

2.1 

21  56.2 

15  57.9 

+11     1.6 

+0.3976 

.5619 

.1640 

+68 

-10 

B.A.C.27B8 

64 

1.63 

1.3 

21     8.0 

21  22.4 

-  7  45.8 

+0.3075 

.5595 

.1758 

+62 

-15, 

B.A.C.2854 

64 

1.67 

0.1 

19  23.8 

8   2  18.3 

-  3    0.5 

+1.2025 

.5572 

.1861 

+90 

+39' 

tf  Cancri 

6 

+1.68 

+  0.6 

+20  51 .3 

2  43.4 

-  2  36.3 

-0.3760 

.5569 

-.1871 

+23 

-53 

35  Cancri 

64 

1.69 

0.2 

20    0.4 

3  52.5 

-  1  29.6 

+0.2804 

.5564 

.1893 

+60 

-181 

39  Cancri 

6 

1.73 

0.2 

20  26.2 

5  56.9 

+  0  30.3 

-0.5599 

.5554 

.1935 

+13 

-64 

40  Cancri 

G 

1.73 

+  0.2 

20  24.1 

5  59.2 

+  0  32.5 

-0.5301 

.5554 

.1936 

+15 

-62 

e  Cancri 

64 

1.71 

-  0.1 

19  58.4 

6    6.4 

+  0  39.4 

-0.1142 

.5554 

.1937 

+37 

-39 

42  Cancri 

64 

+1.71 

-  0.1 

+20    8.9 

6  13.5 

+  0  46.4 

-0.3167 

.5553 

-.1940 

+26 

-50" 

B.A.C.2925 

64 

1.72 

0.2 

20    0.6 

6  19.3 

+  0  51.9 

-0.2093 

.5553 

.1940 

+33 

-44 

(J  Cancri 

44 

1.74 

0.8 

18  36.1 

7  59.0 

+  2  28.1 

+0.9292 

.5545 

.1974 

+90 

+16 

TT*  Cancri 

6 

1.85 

3.5 

15  26.8 

21  33.2 

-  8  26.2 

+1 .3089 

.5484 

.2216 

+90 

+46' 

7  Leonis 

64 

1.94 

4.6 

14  55.2 

9   6  51.6 

+  0  33.1 

-0.2863 

.5447 

iM57 

+28 

-53 

\b  Leonis 
18  Leonis 

6 

+1.99 

-  5.4 

+14  34.6 

10  25.8 

+  3  20.5 

-0.7874 

a>434 

-iS406 

+  1 

-69 

6 

1.97 

6.3 

12  22.2 

11  40.3 

+  5  12.0 

+1.1582 

.5430 

.2422 

+90 

+27 

V  Leonis 

5 

2.03 

6.7 

13    1.5 

17    4.8 

+10  25.4 

-0.8352 

.5413 

.2489 

-  1 

-77 

1  A  Leonis 

5 

2.0b 

8.0 

10  35.6 

21  33.9 

-  9  14.6 

+0.5021 

.5403 

.2542 

+74 

-15 

]  B.A.C.3538 

64 

2.11 

9.0 

9  34.5 

10   4  12.2 

-  2  49.5 

-0.1758 

.5384 

J2606 

+34 

-51 

:  44  Leonis 

6 

2.13 

9.2 

9  24.1 

5  36.2 

-  1  28.3 

-0.3666 

.5381 

.2619 

+24 

j 

B.A.C.3562 

64 

+2.13 

-  9.2 

+  9  23.4 

5  45.9 

-  1  18.9 

-0.3974 

.5379 

-.2629 

+23 

-64 

48  Leonis 

6 

2.16 

10.5 

7  34.7 

10    4.1 

+  2  50.7 

+0.2963 

.5373 

.2656 

+60 

-27. 

37  Sextrintis 

6 

2.20 

11.2 

7    0.7 

15  20.1 

+  7  56.0 

-0.5424 

.5367 

Jii694 

+15 

-75: 

1  </ Leonis 

5 

2.25 

12.6 

4  16.1 

22    6.7 

-  9  30.6 

+0.3802 

J>362 

.2732 

+65 

-23 

1  /|3  Leonis 

6 

2.26 

13.3 

2  36.8 

11    1    6.8 

«  6  36.4 

+1 .2204 

.5362 

J2746 

+90 

+27 

B.A.C.3836 

6 

+2.29 

-13.6 

+  2  54.8 

4  21.6 

-  3  28.0 

+0.0245 

.5363 

-.2758 

+45 

-43 
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ELEMENTS 

;  FOE  FACILn^ATING 

THE  PREDICTION 

OF  OCCULTATIONS  OF 

PLANETS  AND  STAS8  BY  THE  MOON. 

1 

HAY.                                                                               1 

Star's— 

At  Conjunction  in  R. 

A. 

— . , 

Limiting 
Parallels. 

Eed'na  from 

Name. 

Mag. 
6 

187 

8.0. 

Apparent 
Declination. 

Waahington 

Hoar  Angle 

H 

r 

aK 

y" 

Wn, 

S'u. 

75Leoni8 

a 
+2.31 

-13.8 

+  S  40.6 

4     h    m 
11    5  56.7 

h    ID 
-  1  56.1 

-0.1754 

.5363 

-.2763 

+34 

-5§ 

76Leoni8 

6 

2.32 

14.0 

2  18.9 

6  42.8 

-  1  11.5 

-0.0248 

-5364 

.2766 

+42 

-45 

79  Leooia 

6 

2.33 

14.5 

+  2    4.4 

9    6.3 

+  1     7.3 

-0.4437 

.5365 

.2771 

+21 

-69 

V  Leonia 

4i 

2.37 

15.5 

-  0    9.3 

15    8.1 

+  6  57.2 

+0.1149 

.5372 

.2781 

+50 

-37 

X  Virginia 

5 

2.63 

18.9 

7  19.7 

19  19  47.7 

+10  39.3 

-0.6138 

.5457 

.2693 

+10 

-83 

B.A.C.4259 

6 

+2i)3 

-18.9 

-  7  22.0 

19  51.4 

+10  42.9 

-0.5924 

.5457 

-i«92 

+12 

-81 

B.A.C.4312 

61 

2.67 

19.6 

9  40.8 

18    1  14.2 

-  8    5.5 

+0.2776 

•5482 

.2651 

+56 

-29 

yr  Virginia 

5 

2.69 

19.4 

8  52.9 

2  34.3 

-  6  48.1 

-0.8726 

.5488 

i2639 

-  5 

-90 

^  Virginia 
t  Virginia 

6 

2.75 

19.9 

10    5.6 

8  34.9 

-  1     0.0 

-1.2337 

.5519 

.2580 

-32 

-90 

6 

2.82 

20.2 

13  20.3 

16  49.7 

+  6  57.4 

-1.3434 

.5564 

.2483 

-47 

-90 

75  Virginia 

6 

+2M5 

-20.5 

-14  44.5 

19  28.0 

+  9  30.1 

+0.6633 

.5579 

-.2448 

+75 

-  8 

83  Virginia 

6 

2.90 

20.6 

15  34.3 

14   0  27.5 

-  9  41.2 

+0.2877 

.5610 

.2375 

+53 

-28 

85  Virginia 

6 

2.91 

20.5 

15    9.7 

0  55.9 

-  9  13.8 

-0.2334 

.5612 

J2368 

+25 

-57 

B.A.C.4722 

6 

3.04 

20.3 

17  38.2 

13  28.8 

+  2  51.6 

-0.6034 

.5687 

i2163 

+  4 

-84 

B.  A.  C.  4739 

6 

3.06 

20.2 

18    9.3 

14  48.6 

+  4    8.4 

-0.3692 

.5699 

5127 

+16 

-65 

B.A.C.4923 

6 

+3.22 

-19.2 

-20  52.1 

1ft   6  33.3 

-  4  42.9 

-0.7423 

.5791 

-.1786 

-  8 

-90 

B.A.C.4984 

6 

3.29 

18.7 

23  31.4 

11  32.1 

+  0    4.3 

+1.0659 

.5819 

.1666 

+67 

+20 

B.A.C.5023 

6 

3.29 

18.3 

21  57.2 

14    9.0 

+  2  35.1 

-0.9410 

.5831 

.1600 

-22 

-90 

42  Librie 

5i 

3.37 

17.1 

23  25.5 

23  32.0 

+11  36.0 

-0.8455 

.5872 

.1352 

-19 

-90 

B.A.C.5197 

6 

3.40 

16.8 

24  20.1 

16    1  41.3 

-10  19.9 

-0.2208 

.5880 

.1293 

+15 

-57 

b  Scorpii 

5 

+3.43 

-16.5 

-25  23.0 

3  40.1 

-  8  25.9 

+0.6139 

.5887 

-.1237 

+60 

-  9 

A«  Scorp.,  mtdt. 

5 

3.43 

16.4 

24  58.1 

4  42.0 

-  7  26.4 

+0.0512 

.5891 

.1207 

+28 

-40 

B.A.C.5253 

6 

3.42 

16.3 

24  10.4 

4  49.5 

-  7  19.3 

-0.7670 

.5891 

.1203 

-15 

-90 

B.  A.  C.  5255 

6 

3.44 

16.4 

25    3.1 

4  55.7 

-  7  13.2 

+0.1100 

.5892 

.1200 

+31 

-37 

3  Scorpii 

6 

3.44 

16.3 

24  53.2 

5    6.4 

-  7    3.0 

-0.0776 

.5892 

.1194 

+21 

-48 

4  Scorpii 
B.A.C.5286 

6 

+3.47 

-16.2 

-25  54.7 

5  25.0 

-6  45.2 

+0.9228 

.5893 

-.1186 

464 

+11 

6i 

343 

16.1 

24  28.9 

6  28ii 

-5  34.9 

-0.6677 

5896 

.1152 

-10 

-90 

n  Scorpii    . 
B.A.C.5314 

3 

3.46 

16.0 

25  46.0 

6  43.1 

-  5  30.2 

+0.6244 

.5897 

.1149 

+60 

-  8 

6 

3.47 

15.7 

25  31.8 

8  28.0 

-  3  49.5 

+0.1884 

.6901 

.1099 

+34 

-33 

B.A.C.5347 

5 

3.49 

15.2 

26    0.2 

10  17.9 

-  2    4.1 

+0.4727 

.5906 

.1039 

+50 

-17 

a  Scorpii 

64 

+3.49 

-14.4 

-25  18.1 

15  21.6 

+  2  47.5 

-0.7316 

.5915 

-.0896 

-16 

-90 

a  Scorpii 

H 

3.52 

13.8 

26    9.8 

18  30.6 

+  5  48.8 

-0.1228 

.5919 

.0802 

+15 

-51 

B.A.C.5800 

6h 

3.56 

10.3 

26  50.4 

lYll  45.6 

-  1  38.1 

-0.3641 

.5909 

.0275 

-  2 

-67: 

A^  Ophiucbi 

H 

3.55 

10.3 

26  25.5 

12  13.7 

-  1  11.1 

-0.8032 

.5908 

.0260 

-26 

-90 

A«  Ophiuchi 

6 

3.55 

10.3 

26  25.4 

12  13.8 

-  1  11.0 

-0.8043 

.5908 

.0260 

-26 

-90 

38  Ophiuchi 

6i 

+3.55 

-10.1 

-26  29.7 

13    5.5 

-  0  21.4 

-0.7520 

.5907 

-.0234 

-23 

-90 

43  Ophiuchi 

6 

3.58 

9.5 

28    1.4 

15  15.9 

+  1  43.8 

+0.7780 

.5901 

.0168 

+62 

+  2 

B.A.C.5909 

6i 

3.53 

9.0 

26  10.7 

18  33.5 

+  4  53.4 

-1.1644 

.5892 

.0079 

-52 

-90 

3  Sagittarii 

5 

3.56 

7.5 

27  47.1 

1§    0  41.8 

+10  47.0 

+0.5109 

.5866 

.0118 

+45 

-14 

B.A.C.6024 

61 

3.54 

7.5 

27    1.3 

1  48.8 

+11  51.2 

-0.2637 

.5862 

.0152 

+  2 

-60 

B.  A.  C.  6063 

61 

+3.56 

-  6.8 

-28    2.8 

4  17.3 

-  9  46.2 

+0.8468 

.5851 

+.0227 

+62 

+  7 

B.A.C.6194 

51 

3.47 

4.9 

27    5.2 

12  47.6 

-  1  35.9 

+0.1472 

.5804 

.0472 

+26 

-35 

B.  A.  C.  6:169 

6 

3.36 

3.2 

25    8.2 

23  42.1 

+  8  53.6 

-1.2170 

.5728 

.0771 

-52 

-90 

^  Sagittarii 

31 

3.41 

2.6 

27    6.9 

23  59.5 

+  9  10.3 

+0.8827 

.5726 

.0777 

+63 

+  9 

a  Sagittarii 

S4 

3.36 

1.9 

26  26i^ 

10   3  59.1 

-10  59.1 

+0.5138 

.5695 

.0883 

+51 

-14! 

B.A.C.6490 

61 

+3.29 

-  1.5 

-25     1.0 

7    1.6 

-  8    3.3 

-0.7137 

.5670 

+.0961 

-14 

-90 

B.A.C.6562 

61 

3.28 

0.5 

26    6.7 

11  32.5 

-  3  42.5 

+0.9026 

.5634 

.1071 

^64 

+  9 

^f  Sagittarii 
B.A.C.6576 

5 

3.27 

0.4 

25  27.9 

12  32.5 

-  2  44.6 

+0.3267 

.5626 

.1095 

+42 

-25 

6 

3J24 

-  0.7 

24  23.3 

12  34.0 

.-  2  43.2 

-0.8093 

.5626 

.1096 

-18 

-90 

X^  Sagittarii 

6 

3.2] 

+  0.2 

24  44.6 

16  43.8 

+  1  17.6 

+0.0433 

.5589 

.1193 

+28 

-41 

;t2i)agittaril 

61 

3.21 

0.2 

24  39.1 

16  46.8 

+  1  20.5 

-0.0483 

.5589 

.1194 

+23 

-46! 

y3  Sagittarii 
B.A.G.6699 

6 

+3.20 

+  0.2 

-24  11.9 

16  50.6 

+  1  24.1 

-0.5205 

.5588 

+.1197 

-  1 

-78 

61 

3.13 

0.8 

23  34.4 

21  16.1 

+  5  40.1 

-0.6352 

.5550 

.1295 

-  6 

-90 

Ai  Sagittarii 

6 

3.17 

1.3 

24  59.1 

21  24.3 

+  5  48.0 

+0.8827 

.5549 

.1298 

+65 

+  8 

A2  Sagittarii 

51 

3.16 

1.4 

25    9.0 

21  41.7 

+  6    4.9 

+1.0970 

.5546 

.1305 

+65 

+24 

53  Sagittarii 

6 

3.12 

1.3 

23  42.1 

23    6.2 

+  7  26.4 

-0.2572 

.5533 

.1336 

+14 

-59 

B.A.C.6727 

61 

+3.12 

+  1.2 

-23  42.2 

23  13.8 

+  7  33.7 

-0.2380 

.5531 

+.1338 

+15 

-58 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON. 


MAT. 


Star's 


Name. 


B.A.C.6864 
B.A.C.6878 
B.A.C.6889 
4  Capricorn! 

V  Capricorni 

Jupiter 
B.A.C.7202 
B.A.C.7209 
19  Capricorni 

21  Capricorni 

6  Capricorni 
29  Capricorni 
B.A.C.7487 
42  Capricorni 

44  Capricorni 

B.  A.  C.  7697 
e^  Aquarii 
B.A.C.7774 

ft  Aquarii 
67  Aqnarii 

B.A.C.7986 
B.A.C.H152 
15Pi8cium 
X  Piscium 
B.A.C.8276 

22  Piscium 

25  Piscium 

45  Piscium 

51  Pise,  mult. 
75  Piscium 

^Piscium 
101  Piscium 

104  Piscium 

105  Piscium 

3  Arietis 

4  Arietis 
I  Arietis 
B.A.C.632 
15  Arietis 

6  Arietis 

26  Arietis 

V  Arietis 
u  Arietis 

e  Arietis,  mu/^ 
64  Arietis 


Bed'ns  firom 

Mag. 

J  878.0. 

Aa 

£id 

8 

1/ 

6 

+3.01 

+  2.7 

6i 

2.99 

2.8 

6 

2.96 

2.6 

6 

2.91 

3.9 

5i 

2.72 

4.3 

6 

+2,67 

+  4.9 

6i 

2.66 

5.0 

6 

2.63 

5.3 

6 

2.59 

5.7 

4 

+2.56 

+  5.9 

6 

2.46 

5.8 

6i 

2.34 

6.3 

6 

2.30 

7.2 

6 

2.30 

7.4 

6i 

+2.10 

+  7.4 

6 

2.09 

7.8 

6 

2.03 

7.6 

H 

1.99 

7.2 

6 

1.86 

7.9 

6 

+1.78 

+  7.9 

Gh 

i.ri7 

7.1 

H 

1.49 

7.6 

5 

1.46 

7.6 

6i 

1.43 

7.8 

6 

+1.40 

+  7.7 

6i 

1.41 

7.9 

6 

1.22 

7.2 

64 

1.20 

7.7 

64 

1.04 

6.8 

3i 

+0.93 

+  7.0 

6 

0.94 

7.2 

64 

0.93 

7.4 

6 

0.91 

6.9 

64 

0.89 

6.8 

64 

+0.89 

+  7.0 

6 

0.85 

7.0 

6 

0.85 

7.0 

6 

0.82 

7.0 

54 

0.80 

7.0 

64 

+0.79 

+  7.3 

54 

076 

7.0 

54 

0.77 

7.3 

44 

0.73 

7.6 

6 

+0.70l 

+  7.4 

Apparent 
Deelination. 


-23  4.2 
22  56.1 

21  39.4 

22  11.0 
18  33.9 

-18  55.4 
18  38.7 
18  29.0 
18  22.9 
18    0.2 


-17 
15 
14 
14 
14 

-11 
11 

9 

8 
7 

-  5 

-  0 
+  0 

1 
1 

+  2 

1 

7 

6 

12 


42.8 
40.5 
1.3 
35.3 
57.3 

2.3 
25.1 
38.7 
25.8 
35.9 

38.1 
22.7 
38.4 
6.7 
32.4 

15.3 
24.9 
1.1 
17.1 
18.3 


+14  43.1 

14  2.4 
13  40.2 

15  47.3 

16  48.2 


+16 
17 
17 
18 
19 

+19 
21 
19 
20 

+24 


21.1 
13.4 
40.2 
55.6 
20.3 

18.9 
26.1 
29.6 
51.2 
17.5 


At  Conjunction  in  B.  A 


Washinffton 
MeanTmie. 


d  h    m 

30   8  45.8 

9  50  0 

10  25.1 

16  26.0 

91    2  56.8 


5 

7 
7 

Id 

13 


36.2 
0.0 

27.3 
8.6 
9.1 


15  41.3 

20  40.6 

99   6  154 

10    4.2 
10  51.7 

23  54.4 

98    1  39.1 

6    9.4 

6  59.6 

19  49.0 


94  2 

.18 

95  1 

5 
9 


33.8 
41.8 
31.9 
17.2 

8.1 


10  55.8 

11  33.6 

96  5  59.3 
9  43.9 

97  4  26.6 

17  30.9 
19  54.7 
21  43.2 
21  54.9 

98  1  27.9 

2  17.3 

6  56.7 

10    8.7 

13  34.1 

17  16.4 

23  21 .5 

90  3  15.3 

4  58.4 

12  51.5 
80   0  14.4 


Hour  Angle 

H 


h 
7 
6 
5 


m 

14.1 
12.1 
38.1 


+  0  10.6 
+10  21.0 

-11    4.6 

-  9  43.5 

-  9  17.1 

-  6  40.8 

-  3  45.9 

-  1  18.4 
+  3  31.8 
-11  10.5 

-  7  28.4 

-  6  42.3 


+  5 
+  7 
+11 
-11 
+  1 

+  7 

-  0 
+  6 
+  9 
-10 

-  8 

-  7 
+  9 
-10 
+  7 


58.3 

10.0 

4.5 

8.3 

20.1 

54.0 
23.8 
15.4 

54.8 
20.5 

35.6 
58.9 
57.4 
24.1 
47.61 


-  3  21.8 

-  1  10.8 
+  0  34.6 
+  6  45.9 
+  4  12.6 


+  5 
+  9 
-11 

-  3 

-  4 


+ 
+ 
+ 


1 
5 
6 
9 
1 


0.5 
31.6 
22.2 

3.1 

27.7 

25.9 
12.3 
52.1 
30.3 
29.7 


+0.4556 
+0.4761 
-0.8024 
+0.7377 
-1.3104 

-0.4294 
-0.4646 
-0.5535 
-^.1454 
+0.0371 

+0.2323 
-0.9607 
-0.7206 
+0.7382 
+1.3170 

+0.0058 
+0.8312 
-0.2916 
-1.1934 
+0.9840 

+0.4742 
-1.3259 
-0.7422 
-0.3219 
+0.1657 

-0.1762 
+0.9118 
-0.7147 
+1.0113 
-1.1521 

-0.7865 
+0.4551 
+1.2563 
-1.0219 
-1.3643 

-0.6934 
-0.6642 
-0.4910 
-1.1692 

-0.8855 

+0.2984 
-1.2888 
+1.1228 
+0  9901 
-0.9815 


.5446 
.5436 
.5431 
.5376 
.5284 

.5258 
.5250 
.5246 
.5224 
.5200 

.5180 
.5142 
.5075 
.5049 
.5044 

.4970 
.4961 
.4945 
.4937 
.4891 

.4872 
.4849 
.4848 
.4850 
.4853 

.4856 
.4856 
.4897 
.4910 
.4991 

.5067 
.5081 
.5094 
.5094 
.5119 

.5125 
.5159 
.5182 
.5207 
.5236 

.5283 
.5314 
.5328 
.5392 
.5483 


y' 


+.1532 
.1553 
.1565 
.1674 
.1846 

+.1887 
.1906 
.1913 
.1951 
.1991 

+.2023 
.2083 
.2187 
.2223 
J2230 

+i2335 
iG47 
.2370 
.2381 
.2442 

+.2469 
.2501 
.2505 
J2505 
.2502 

+i2500 
.2500 
i2454 
i2439 
.2332 

+.2223 
.2201 
.2182 
.2180 
.2144 

+.2135 
.2081 
.2042 
.1998 
.1947 

+.1856 
.1797 
•1770 
.1633 

+.1414 


ParaUda. 


ITn. 


+54 
+56 
-13 
467 
-51 

+12 
+10 
+  6 

437 

+48 
-15 

+ 

+75 

+75 


+41 
+79! 
+26 
-27 
+8$ 

+71 
-371 
+  5 
+27 
452 

+34 
+901 
+  6 
+90 
-83 


S'B. 


0 

-18' 
-17 
-90 
-3 

-70  i 
-73 
-80 
-5il 

-41 ; 

-31 

-90 

-9o: 

-4 

+40 

-43 
+  1 

-60 
-90 
+10 

-191 

-90l 

-84 

-61 

-35 

-53 
+  5; 

-83 

+12! 

-78 


+  1  -68 


+71 
+90 
-14 
-53 

+  6 
+  8 
+17 
-27 
-6 

46I 

-43| 
+90 
+90 
-14 


-15 
+37 
-74 

-n\ 
-74' 

-72 
-63 
-71 
-71 

-18 

-69 

+32' 

+24 

-66 


JUNE. 


e  Geminorum 
37  Geminorum 

39  Geminorum 

40  Geminorum 

u  Geminorum 
48  Geminorum 
52  Geminorum 
A  Geminorum 
Mars 


34 

+1.05 

+  5.6 

6 

1.09 

5.4 

64 

1.10 

5.4 

64 

1.10 

5.3 

6 

+1.11 

+  5.0 

6 

1.14 

4.6 

6 

1.14 

4.7 

54 

1.19 

4.5 

+25  15.1 

25  31.7 

26  14.5 
26    4.8 


4424 
24 
25 
25 

+23 


23.3 
20.0 
5.7 
17.1 
30.1 


9 11  0.1 
15  36.1 
17    0.0 

17  16.1 

18  30.2 

22  35.3 

23  29.3 
8   3    5.3 

4    9.3 


+  9    9.7 

+1.0378 

.5792 

-.0780 

+90 

-10  25.0 

+tf.3617 

.5782 

.0908 

466 

-  9    4.4 

-0.5101 

.5778 

.0946 

+15 

-  8  48.9 

-0.3672 

.5777 

.0953 

423 

-  7  37.6 

+1.2694 

.5773 

-.0987 

+90 

-  3  41.9 

+0.9001 

.5760 

.1096 

+90 

-  2  50.0 

+0.0092 

.5757 

.1120 

+44 

+  0  37.8 

-0.6072 

.5744 

.1214 

+  9 

+  1  39.3 

+1.1156 

^508 

-.1221 

+90 

437 
-  4 

-51  i 
-43 

458 
+24 
-24 

-60 

+38i 


i 
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ELEMENTS 

>  FOR  FACn.n^ATING 

THE   PREDICTION 

OP  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  TBE  MOON. 

JUNE. 

r 
• 

Stab's— 

At  Conjunction  in  R.  A. 

Limiting 

Parallels,  i 

1 

Bed'ns  ttom 

Ifame. 

Mag. 

187 

8.0. 

A6 

ApDarent 
Declination. 

Washington 
MeanTnue. 

Hoar  Angle 

H 

Y 

a/ 

y' 

N'n. 

0 

+  8 

S'n. 

o 
-63 

B.A.C.2514 

6i 

+L24 

+  3;? 

+24  29.8 

d    h    m 
8   9  35.0 

h    m 
+  6  52.7 

-0.6343 

.5715 

-.1379 

c  Gem.,  mult. 

H 

1.28 

3.7 

24  41.4 

11  45.6 

+  8  58.5 

-1.1389 

.5705 

.1433 

-28 

-66 

84  Ge  mi  nor  am 

6i 

]i29 

2.9 

22  39.0 

15  22.6 

-11  32.6 

+0.4335 

.6688 

.1520 

+71 

-  6 

7  Cancri 

61 

1.33 

2.4 

22  24.8 

19  55.7 

-  7    9.6 

-0.0389 

.5664 

.1627 

+41 

-32 

^1  Cancri 

6 

1.34 

2.5 

22  59.0 

20  57.2 

-  6  10.4 

-0.7941 

.5650 

.1650 

-  1 

-67 

tt>  Cancri 

5& 

+1.33 

+  2.2 

+21  56.1 

21  35.5 

-  5  33.5 

+0.1797 

.5656 

-.1663 

+55 

-21 

B.  A.  C-  2788 

4 

1.38 

1.4 

21    8.0 

4   2  57.3 

-0  23.5 

+0.081 1 

.5627 

.1781 

+48 

-27 

B.  A.  C.  2854 

6 

1.41 

0.5 

19  23.8 

7  51.3 

+  4  19.9 

+0.9665 

.5599 

.1888 

+90 

+20 

]f  Cancri 

6 

1.44 

0.9 

20  51.3 

8  16.2 

+  4  43.9 

-0.6081 

.5597 

.1890 

+10 

-66 

35  Cancri 

6i 

1.43 

0.5 

20    0.4 

9  24.9 

+  5  60.2 

+0.0439 

.6591 

.1914 

+46 

-30 

39  Cancri 

6 

+1.46 

+  0.6 

+20  26.2 

11  28.7 

+  7  49.5 

-0.7960 

.5580 

-.1953 

-  1 

-70 

40  Cancri 

6 

1.46 

0.6 

20  24.1 

11  30.9 

+  7  51.6 

-0.7659 

.5579 

.1956 

+  1 

-66 

e  Cancri 

6 

1.45 

0J2 

19  58.5 

11  38.0 

+  7  58.4 

-0.3520 

.5579 

.1957 

+24 

-52 

43  Cancri 

6i 

1.46 

0.3 

20    9.0 

11  45.1 

+  8    5.3 

-0.5540 

.5578 

.1959 

+13 

-63 

B.A.C.2925 

6i 

1.46 

+  0.3 

20    0.7 

11  50.9 

+  8  10.8 

-0.4310 

.5577 

.1961 

+20 

-57 

d  Cancri 

4 

+1.46 

-  0.3 

+18  36.1 

13  30.1 

+  9  46.4 

+0.6880 

.5569 

-.1991 

+90 

+  2 

n^  Cancri 

6i 

1.54 

2.5 

15  29.1 

5   1  45.3 

-  2  24.1 

+1.2984 

.5502 

.2205 

+90 

+45 

ff*  Cancri 

6 

1.56 

2.6 

15  26.8 

3    2.3 

-  1    9.8 

+1 .0549 

.5495 

.2226 

+90 

+22 

7  Leonis 

6i 

1.65 

3.6 

14  55.3 

12  21.5 

+  7  50.3 

-0.5490 

.5447 

.2361 

+15 

-69 

^  Leonia 

6 

1.67 

4.1 

14  34.7 

15  56.3 

+11  17.8 

-1.0524 

.5430 

iM08 

-15 

-76 

18  Leonis 

6 

+1.67 

-  5.1 

+12  22.2 

17  11.0 

-11  30.0 

+0.8960 

.5425 

-5423 

+90 

+  9 

B.  A.  C.  3345 

6 

1.66 

5.3 

11  59.5 

17  43.4 

-10  58.7 

+1.1508 

.5422 

.2431 

+90 

+26 

V  Leonis 

5 

1.73 

5.4 

13    1.5 

22  37.2 

-  6  14.8 

-1.1054 

.5401 

.2489 

-19 

-77 

A  Leonis 

5 

1.76 

6.7 

10  35.6 

6   3    8.3 

-  1  52.7 

+0.2295 

.5383 

.2534 

+56 

-29 

B.A.C.3538 

6J 

1.83 

7.7 

9  34.5 

9  50.0 

+  4  35.8 

-0.4479 

.5361 

.2595 

+20 

-67 

44  Leonis 

6 

+1.84 

-  7.9 

+  9  24.1 

11  14.9 

+  5  57.8 

-0.6397 

.6357 

-.2607 

+10 

-79 

B.A.C.3562 

6i 

1.84 

7.9 

9  23.4 

11  24.7 

+  6    7.3 

-0.6707 

.6356 

.2607 

+  8 

-81 

48  Leonis 

6 

1.86 

9.0 

7  34.7 

15  45.7 

+10  19.7 

+0.0268 

.5344 

.2640 

+45 

-40 

35  Sextant.muZt. 

6 

1.89 

10.1 

5  23.1 

19  48.4 

-  9  45.4 

+1.1792 

.5335 

.2665 

+90 

+25 

37  Seztantis 

6 

1.92 

9.6 

7    0.8 

21    6.7 

-  8  30.7 

+0.8158 

.6333 

.2673 

0 

-83 

d  Leonis 

5 

+1.97 

-11.2 

+  4  16.1 

7   3  58.4 

-  1  51.4 

+0.1145 

.5321 

-.2707 

+49 

-37 

jp3  Leonis 
B.A.C.3836 

6 

1.98 

12.0 

2  36.8 

7    1.3 

+  1     5.6 

+0.9634 

.6318 

.2718 

+90 

+  9 

6 

203 

12.2 

2  55.8 

10  19.4 

+  4  17.2 

-0.2567 

.5315 

.2728 

+30 

-57 

75  Leonis 

51 

2.04 

12.3 

2  40.6 

11  56.2 

+  5  51.0 

-0.4402 

.5314 

iW'32 

+21 

-69 

76  Leonis 

6 

2.04 

12.6 

2  18.9s 

12  43.2 

+  6  36.4 

-0.2884 

.6314 

.2734 

+28 

-59 

79  Leonis 

H 

+2.06 

-12.9 

+  2    44 

15    9.2 

+  8  57.7 

-0.7096 

.5314 

-JJ738 

+  7 

-87 

V  Leonis 

4i 

2.12 

14.1 

-  0    9.'3 

21  18.2 

-  9    5.2 

-0.1413 

.5316 

.2743 

+36 

-51 

B.A.C.4201 

6 

2.37 

18.1 

8    0.3 

§21  22.9 

-  9  47.5 

+1.2408 

.5366 

i2675 

+82 

+29 

9  Virginis 

6 

2.42 

18.5 

8  47.0 

0   0    5.4 

-  7  10.3 

+1 .3053 

.5374 

.2658 

+81 

+36 

X  Virginis 

5 

2.45 

18.2 

7  19.7 

2  38.0 

-  4  42.8 

-0.8381 

.5384 

.2641 

-  2 

-90 

B.  AC.  4259 

6 

+2.45 

-18.2 

-  7  21.9 

2  41.7 

-  4  89.2 

-0.8181 

.5384 

-.2641 

-  1 

-<M) 

B.A.C.4312 

61 

2.52 

19.0 

9  40.8 

8  13.1 

+  0  41.1 

+0.0724 

.5407 

.2597 

+45 

-40 

jb  Virginis 
75  Virginis 

5 

2.52 

18.8 

8  52.9 

9  35.3 

+  2    0.5 

-1.0889 

.6413 

.2586 

-19 

-90 

6 

2.76 

20.5 

14  44.5 

10   2  56.0 

-  5  14.3 

+0.5000 

.5502 

i2394 

+66 

-17 

83  Virginis 

6 

2.84 

20.5 

15  34.2 

8    3.4 

-  0  17.6 

+0.1303 

.5532 

.2323 

+44 

-37 

85  Virginis 
B.  A.  C.  4722 

6 

+2.85 

-20.4 

-15    9.6 

8  32.4 

+  0  10.3 

-0.3980 

.5535 

-.2315 

+17 

-67 

6 

3.02 

20.6 

17  38.2 

21  24.S 

-11  24.7 

-0.7410 

.5615 

.2103 

-  4 

-90 

B.  A.  C.  4739 

61 

3.06 

20.5 

18    9.3 

22  46.8 

-10    5.7 

-0.5012 

.5625 

.2072 

+  9 

-75 

B.A.C.4923 

6 

3.31 

19.8 

20  52.1 

11 14  53.8 

+  5  25.5 

-0.8404 

.5725 

.1744 

-14 

-90 

B.  A.  C.  4984 

6 

3.42 

19.7 

23  31.4 

19  59.0 

+10  19.1 

+1.0009 

.5755 

.1626 

+67 

+15 

B.A.C.5023 

6 

3.42 

19.2 

21  57.2 

22  39.4 

-11    6.7 

-1.0221 

.6770 

.1512 

-28 

-90 

42  Libre 

61 

+3.59 

-17.8 

-23  25.5 

19   8  13.3 

-  1  54.9 

-0.9026 

.5820 

-.1315 

-22 

-90 

B.A.C.5197 

6 

3.6*3 

17.7 

24  20.1 

10  25.2 

+  0  11.9 

-0.2560 

.5830 

.1257 

+13 

-59 

b  Scorpii 

5 

3.67 

17.6 

25  23.0 

12  25.8 

+  2    7.7 

+0.5668 

.5838 

.1202 

-58 

-12 

A*  Scorpii,  mult. 

5 

3.67 

17.3 

24  58.0 

13  28.8 

+  3    8.2 

+0.0150 

.6842 

.1175 

+26 

-43 

B.  A.  C.  5253 

6 

3.66 

17.1 

24  10.3 

13  36.4 

+  3  15.5 

-0.8100 

.6843 

.1172 

-18 

-9o: 

B.A.C.5255 

6 

+3.68 

-17.3 

+25    3.1 

13  42.8 

+  3  21.7 

+0.0749 

.5843 

-.1169 

+29 

-:w 
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1       ELEMENTS 

FOR  FACILITATING 

THE   PREDICTION 

OF  OCCULTATIONS  OP       ! 

PLANETS  AND  STABS  BY  TUE  MOON. 

• 

JUSTE. 

Stab's— 

d 

A.T  Conjunction  in  B. 

A. 

Limiting 

PanJlcU. 

i 

Bed'ns  firom 

Name. 

Mag. 
6 

187 

S.O. 

Aa 

Apparent 
Declination. 

Wasliinijrion 
Mean  Inno. 

Hoar  Angle 

H 

Y 

«/ 

• 

JSTn. 

S'n. 
-50 1 

3  Scarpii 

+3*68 

-17:2 

-24  53.2 

d    h    m 
12  13  53  7 

h    m 
+  3  32.1 

-0.1 140 

.5844 

-.1164 

0 
+19 

4  Scorpii 
B.A.C.5286 

6 

3.71 

17.3 

25  54.7 

14  12.5 

+  3  50.2 

+0.8958 

.5845 

.1156 

+64 

49 

6i 

3.69 

16.9 

24  29.5 

15  27.1 

+  5     1.9 

-0.6957 

.5851 

.1147 

-12 

-90' 

TT  Scorpii 
B.A.C.5314 

3 

3.72 

17.1 

25  46.0 

15  31.9 

+  5    6.5 

+0.5972 

.5851 

.1145 

+58 

-10 

6 

3.73 

16.7 

25  31.7 

17  18.5 

+  6  48.9 

+0.1613 

.5867 

.1069 

432 

-34 

B.A.C.5347 

6 

+3.75 

-16.4 

-26    0  2 

19  10.1 

+  8  36.1 

+0.4530 

.5863 

-.1016 

+48 

-18 

a  Scorpii 

H 

3.80 

15.4 

25  18.2 

18   0  18.3 

-10  27.9 

-0.7485 

.5878 

.0869 

-17 

-90; 

a  Scorpii 
B.A.C.5800 

U 

3.85 

14.9 

26    9.8 

3  29.7 

-  7  24.2 

-0.1280 

.5885 

.0776 

+14 

-51 1 

^h 

4.00 

11.1 

26  50.4 

20  55.3 

+  9  19.5 

-0.3307 

.5894 

.0251 

-  1 

-64! 

A^Ophiuchi 

54 

4.01 

11.0 

26  25.5 

21  23.7 

+  9  46.8 

-0.7707 

.5893 

.0239 

-24 

-00 

1 

A^Ophiuchi 

6 

+4.01 

-11.0 

-26  25.4 

21  28.8 

+  9  46.9 

-0.7720 

.5893 

-.0239 

-25 

-90i 

38  Ophiuchi 

6i 

4.01 

10.8 

26  »9.7 

22  15.8 

+10  36.8 

-0.71.76 

.5892 

.0212 

-21 

-no 

430phiuchi 

6 

4.06 

10.3 

28    1.5 

14   0  27.1 

-11  17.2 

+0.8253 

.5889 

.0145 

462|+5| 

B.A.C.5909 

6i 

4.03 

9.5 

26  10.6 

3  46.0 

-  8    6.1 

-1.1200 

.5882 

-.0045 

-49 

-90 

3Sagittarii 

5 

4.10 

8.0 

27  47.1 

9  56.0 

-  2  10.8 

+0.5762 

.5865 

+.0140 

+50 

-10  i 

B.A.C.CKhM 

6i 

+4.08 

-  7.7 

-27    1.3 

11     3.2 

-  1    6.3 

-0.1986 

.5861 

+.0173 

+  6 

-^ 

B.A.C.6063 

64 

4.11 

7.1 

28    2.8 

13  32.2 

+  1  16.8 

+0.91  J)6 

.5a52 

.0247 

•^ 

418, 

B.A.C.6194 

6 

4.09 

4.9 

27    5.2 

22    3.2 

+  9  27.7 

+0.2361 

.5812 

.0493 

+31 

-30' 

"k  Sagittarii 

3 

4.04 

4.1 

25  29.3 

1ft   2    5.1 

-10  39.7 

-1.2134 

.5790 

.0605 

-53 

-90 

B.A.C.6369 

6 

4.03 

2.2 

25    8.2 

8  57.1 

-  4    3.5 

-1.1054 

.5747 

.0793 

-42;  -90  1 

0  Sagittarii 

84 

+4.09 

-  1.9 

-27    6.9 

9  14.4 

-  8  46.8 

+0.9945 

.5745 

+.0801 

463 

4l7 

a  Sagittarii 

24 

4.06 

1.2 

26  26.8 

13  13.3 

+  0    3.0 

+0.6337 

.5717 

.0906 

46O 

-  « 

B  A.C.6490 

64 

4.00 

-  0.5 

25    1.0 

16  15.1 

+  2  58.0 

-0.5859 

.5696 

.0983 

-  7 

-85 

B.A.C.6562 

64 

4.03 

+  0.7 

26    6.6 

20  44.8 

+  7  17.8 

+1 .0369 

.5661 

.1095 

464 

4^1 

^  Sagittarii 

6 

3.99 

0.8 

25  27.9 

21  44.3 

+  8  15.2 

+0.4635 

.5654 

.1120 

450 

-17 

B.A.C.6576 

6 

+3.97 

+  0.6 

-24  23.2 

21  45.8 

+  8  16.6 

-0.6724 

.5654 

+.1120 

-10 

-90 

X^  Sagittarii 

6 

3.96 

1.8 

24  44.6 

16    1  54.4 

-11  43.8 

+0.1891 

.5620 

.1215 

+36 

-33 

J«  Sagittarii 

64 

3.96 

1.8 

24  39.0 

1  57.3 

-11  41.0 

+0.0964 

.5619 

.1218 

431 

-38 

Y^  Sagittarii 
B.A.C.6699 

6 

3.94 

1.8 

24  11.9 

2    1.1 

-11  37.4 

-0.3740 

.5618 

.1220 

+  7 

-67 

6i 

3.88 

2.5 

23  34.4 

6  24.8 

-  7  23.2 

-0.4797 

.5581 

.1320 

+  2 

-75 

k^  Sagittarii 

6 

+3.93 

+  2.9 

-24  59.0 

6  32.9 

-  7  15.4 

+1.0344 

.5581 

+.1322 

465 

4I9 

^3  Sagittarii 

44 

3.94 

2.9 

25    9.0 

6  50.2 

-  6  58.6 

+1 .2494 

.5578 

.1329 

460 

+42 

53  Sagittarii 

6 

3.88 

3.1 

23  42.1 

8  14.2 

-  5  37.6 

-0.1000 

.5566 

.1360 

422 

-49 

B.A.C.6727 

64 

3.89 

3.1 

23  42.2 

8  21.8 

-  5  30.4 

-0.0796 

.5565 

.1362 

423 

-48' 

B.A.C.6864 

6 

3.81 

4.9 

23    4.2 

17  49.2 

+  3  37.3 

+0.6283 

.5483 

.1558 

464 

1 

-  9 

B.A.C.()878 

64 

+3.79 

+  5.2 

-22  56.1 

18  62.8 

+  4  38.6 

+0.6512 

.5474 

+.1578 

466 

-  7 

B.A.C.6889 

6 

3.75 

5.1 

21  99.3 

19  27.7 

+  5  12.3 

-0.6223 

.5469 

.1590 

-  2 

-8S 

4  Capricorn! 

6 

3.72 

6.5 

22  11.0 

Vt   1  25.1 

+10  57.7 

+0.9230 

.5416 

.1701 

468 

49 

V  Capricorni 

54 

3.52 

7.7 

18  33.9 

11  49.7 

-  2  58.3 

-1.1000 

.5324 

.1873 

-29 

-90' 

Jupiter 

19  13.5 

12  51.1 

-  1  58.8 

-0.1964 

.5351 

.1899 

424 

^55 

B  AC  7202 

6 

+3.51 

+  8.5 

-18  38.7 

15  50.4 

+  0  54.8 

-0.2521 

.5290 

+.1932 

421 

-58, 

B.  A.  C.  7209 

64 

3.50 

8.6 

18  29.0 

16  17.5 

+  1  20.9 

-0.3392 

.5287 

.1939 

4l7 

-64 

19  Capricorni 

6 

3.48 

9.0 

18  22.9 

18  56.9 

+  3  55.3 

+0.0719 

.5265 

.1976 

438 

-391 

21  Capricorni 

6 

3.43 

9.4 

18    0.2 

21  55.5 

+  6  48.3 

+0.2573 

.5240 

.2016 

449 

-29 

Q  Capricorni 

4 

3.40 

9,7 

17  42.8 

1§    0  26.0 

+  9  14.2 

+0.4553 

.5220 

.2049 

46I 

-19 

29  Capricorni 

6 

+3.32 

+  9.9 

-15  40.4 

5  22.1 

-  9  58.8 

-0.7269 

.5181 

+.2109 

-  1 

-90. 

B.A.C.7487 

64 

3.19 

11.1 

14     1.2 

14  50.8 

-  0  47.2 

-0.4764 

.5110 

.2211 

414 

-73 

42  Capricorni 

5 

3.18 

11.8 

14  35.3 

18  37.1 

+  2  52.4 

+0.9822 

.5084 

J2247 

476 

4II 

A  Capricorni 

54 

3.10 

11.1 

11  55.5 

21  15.5 

+  5  26.2 

-1.3250 

.5067 

.2270 

-44 

-90 

B.A.C.7697 

64 

2.98 

12.5 

11     2.2 

10   8  19.4 

-  7  49.0 

+0.2639 

.5000 

.2355 

+55 

-30 

c^  Aquarii 

6 

2.98 

12.8 

11  25.0 

10    3.2 

-  6    8.1 

+1.0874 

.4991 

.2368 

+79 

+^''1 

B.A.C.7774 

6 

■►2.91 

+12.6 

-  9  38.6 

13  31.4 

-  2  45.7 

-0.0289 

.4973 

+.2388 

439 

-45 

p  Aquarii 

54 

2.88 

12.4 

8  25.8 

15  20.6 

-  0  59.5 

-0.9260 

.4964 

.2400 

-  8 

-90 

67  Aquarii 

6 

2.75 

13.4 

7  35.8 

90  4    4.1 

+11  23.0 

+1.2508 

.4911 

.2457 

483 

430 

B.A.C.7986 

6 

2.65 

13.4 

5  38.0 

10  46.5 

-  6    5.5 

+0.7451 

.4889 

.2479 

482 

-5 

B.A.C.8I52 

64 

2.45 

13.0 

-  0  22.6 

31   2  50.0 

+  9  32.2 

-1.0522 

.4858 

.2504 

-14 

-90 

15Piscium 

64 

+2.37 

13.1 

+  0  38.6 

.9  38.8 

-  7  49.9 

-0.4716 

.4852 

+.2505 

4191 

-73 

J 
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ELEBCENT& 

\  FOB  FACILITATING 

THE   PREDICTION 

OF  OCCULTATIONS  OF        j 

PLANETS  AND  8TAE8  BY  THE  MOON. 

JUNK. 

Stab's— 

At  Conjunction  in  B.  A. 

Limiting 
Parallels. 

Bed'ns  from 

Namo. 

Mag. 

187 

8.0. 

1^6 

Apparent 
DeollnatioD. 

Washington 
Mean  Tune. 

Hour  Angle 

H 

y 

a/ 

y/    . 

N'n. 

S'n. 

8 

II 

o       / 

d    h    m 

h    m 

o 

o 

16  Piscium 

6 

•1^.36 

+13.1 

+  1  25.7 

91  10  10.3 

-  7  19.2 

-1.2092 

.4852 

+.2604 

-26 

-89 

X  Piscium 

5 

2.33 

13.2 

1    6.8 

13  23.6 

-  4  11.1 

-0.0528 

.4852 

.2502 

+40 

-46  I 

19  Piscium 

6 

2.30 

12.7 

2  48.8 

1ft  51.8 

-  1  46.8 

-1.3164 

.5852 

.2499 

-37 

-87 

B.A.C.8276 

6i 

2.30 

13.0 

1  32.5 

17  14.3 

-  0  26.4 

+0.4331 

.5853 

.2497 

+68 

-21 

22  Piscium 

6 

2J28 

13.1 

2  15.4 

19    1.8 

+  1  18.1 

+0.0912 

.4854 

.2495 

+48 

-38 

25  Piscium 

6 

^an 

+13.4 

+  1  25.0 

19  39.7 

+  1  55.0 

+1.1771 

.4855 

+.2494 

+90 

+23 

45  Piscium 

6 

2.08 

12.4 

7    1.2 

9914    6.0 

-  4    8.1 

-0.461 1 

.4885 

5441 

+20 

-69 

51  Pise,  mult. 

6 

2.04 

12.9 

6  175 

17  51.0 

-  0  29.1 

+1.2624 

.4897 

.2425 

+90 

+32 

75  Piscium 

6 

1.87 

11.7 

12  18.3 

98  12  37.5 

-  6  13.7 

-0.9238 

.4972 

.2311 

-  7 

-78 

ff  Piscium 

3i 

1.76 

ll.l 

14  43.2 

94   1  54.1 

+  6  40.3 

-0.5764 

.5046 

.2201 

+13 

-71 

101  Piscium 

6 

+1.74 

+11.4 

+14    2.4 

4    9.7 

+  8  51.9 

+0.6636 

.5061 

+5178 

+89 

-  4 

105  Piscium 

6 

1.73 

10.9 

15  47.3 

6  10.4 

+10  49.2 

-0.8185 

.5073 

5158 

-  1 

-74 

3  Arietis 

6il 

1.70 

10.7 

16  48.2 

9  44.3 

-  9  43.3 

-1.1660 

.5097 

5120 

-26 

-73 

4  Arietis 

6 

1.70 

10.9 

16  21.1 

10  34.1 

-  8  54.9 

-0.4955 

.5102 

.2112 

+17 

-64 

I  Arietis 

6 

1.66 

10.8 

17  13.4 

15  14.7 

-  4  22.7 

-0.4747 

.5135 

.2058 

+18 

-62 

B.A.C.632 

6 

+1.63 

10.5 

17  40.2 

18  27.6 

-  1  15.6 

-0.3055 

.5158 

.+2019 

■»57 

-52 

15  Arietis 

6 

1.61 

10.1 

18  55.6 

21  54.0 

+  1     4.6 

-0.9904 

.5183 

.1976 

-13 

-71 

0  Arietis 

5i 

1.57 

10.1 

19  20.3 

9ft    1  37.1 

+  5  40.8 

-0.7138 

.5212 

.1924 

+  5 

-71 

26  Arietis 

6 

1.54 

10.3 

19  18.9 

7  43.8 

+11  36.1 

+0.4609 

.5261 

.1836 

+72 

-10 

V  Arietis 

5J 

1.52 

9.6 

21  26.1 

11  38.3 

-  8  36.8 

-1.1345 

.5293 

.1775 

-25 

-69 

fi  Arietis 

5i 

+1.51 

+10.2 

+19  29.6 

13  21.8 

-  6  56.7 

+1.2756 

.5307 

+.1748 

+90 

+48 

e  Arietis,  lAttZt 

4i 

1.47 

9.8 

20  51.2 

21  16.2 

+  0  422 

+1.1275 

.5373 

.1613 

+90 

+34 

64  Arietis 

6 

1.41 

8.7 

24  17.6 

96   8  40.2 

+11  43.3 

-0.8638 

.5469 

.1394 

-  6 

-66 

7Tauri,mti&. 

6 

1.39 

8.8 

24    3.4 

13  11.8 

-  7  54.5 

+0.0009 

.5606 

.1300 

+43 

-27 

11  Tauri 

6 

1.35 

8.6 

24  56.1 

15  58.3 

-  5  13.8 

-0.5895 

.5531 

.1239 

+10 

-59 

f  Pleiadum 
Z  Pleiadum 

&i 

+1.36 

+  8.7 

+23  54.4 

17  46.7 

-  3  30.1 

+0.7308 

.5546 

+.1200 

+90 

+13 

4 

1.36 

as 

23  43.8 

17  47.8 

-  3  28.2 

+0.9228 

.5545 

.1200 

+90 

+24 

111  Pleiadum 

7 

1.36 

8.6 

24  27.4 

17  54.4 

-  3  21.9 

+0.1614 

.5546 

A\m 

462 

-17 

e  Pleiadum 

5 

1.36 

8.7 

24    5.1 

17  66.0 

-  3  20.3 

+0.5599 

.5547 

.1195 

+82 

+  3 

c  Pleiadum 

5 

1.36 

8.7 

23  59.2 

18  12.4 

-  3    4.5 

+0.6969 

.5548 

.1190 

+90 

+11 

d  Pleiadum 

5 

+1.36 

+  8.7 

+23  34.1 

18  26.0 

-  2  51.3 

+1.1714 

.5651 

+.1185 

+90 

+43 

ff  Tauri 

3 

1.35 

8.7 

23  43.7 

18  56.1 

-  2  22.3 

+1.0597 

.5555 

.1173 

f90 

+34 

/Pleiadum 

4 

1.35 

8.6 

23  40.9 

19  40.1 

-  1  39.8 

+1.1954 

.5561 

.1157 

+90 

+46 

k  Pleiadum 

H 

1.35 

8.6 

23  45.9 

19  40£ 

-  1  39.4 

+1.1071 

.5561 

.1156 

+90 

+38 

B.A.C.1192 

6 

1.35 

8.4 

25  12.7 

20    8.3 

-  1  12.6 

-0.3864 

.6565 

.1147 

+22 

-47 

ji  Tauri 

6 

+1.32 

+  7.9 

+26    9.8 

97   4  55.9 

+  7  16.1 

-0.4837 

.5632 

+.0938 

+16 

-50 

^  Tauri,iitult. 

5i 

1.31 

7.7 

27    3.6 

8  56.0 

+11     7.3 

-1.0794 

.6661 

.0839 

-24 

-63 

X^  Tauri 

H 

1.30 

8.0 

25  20.5 

9  54.3 

-11  56.5 

+0.8251 

.5668 

.0813 

+90 

+22 

X^  Taun 

84 

+1.30 

+  8.0 

+25  20.8 

9  54.5 

-11  56.2 

+0.8202 

.6668 

+.0813 

+90 

+22 

JIJI.T. 

B.A.C.2854 

61 

+1.38 

+  0,5 

+19  23.8 

1 14  44.6 

-10  59.2 

+0.8449 

.5669 

-.1921 

+90 

+12 

9  Cancri 

6 

1.41 

0.6 

20  51.3 

15    9.0 

-10  35.8 

-0.7151 

.5666 

.1929 

+  4 

-69 

35  Cancri 

6i 

1.39 

0.3 

20    0.4 

16  16.3 

-  9  30.9 

-0.0703 

.5660 

.1952 

+39 

-36 

39  Cancri 

6 

1.42 

0.3 

20  26.2 

18  17.4 

-  7  34.3 

-0.9059 

.5648 

.1992 

-  7 

-70 

40  Cancri 

6 

1.42 

0.3 

20  24.1 

18  19.7 

-  7  32.0 

-0.8772 

.5648 

.1991 

-  6 

-70 

e  Cancri 

6i 

+1.41 

+  0.2 

+19  58.4 

18  26.7 

-  7  25.3 

-0.4661 

.5647 

-.1996 

+18 

-58 

42  Cancri 

6i 

1.41 

0.1 

20    8.9 

18  33.6 

-  7  18.7 

-0.6668 

.6647 

.1998 

+  7 

-69 

B.  AC.  2925 

6i 

1.41 

+  0.1 

20    0.6 

18  39.2 

-  7  13.2 

-0.5446 

.5646 

.1999 

+14 

-63 

Mars 

19  58.9 

18  53.7 

-6  595 

-0.5665 

.5383 

.1959 

+13 

-65 

d  Cancri 

4 

1.40 

-  0.3 

18  361 

20  16.3 

-  5  39.7 

+0.5594 

.5637 

.2031 

+80 

-  5 

TT*  Cancri 

6i 

+1.45 

-  25 

+15  29.1 

9   8  16.0 

+  5  545 

+1.1468 

.5567 

-.2245 

+90 

+29 

ir«  Cancri 

6 

1.45 

2.3 

15  26.8 

9  31.4 

+  7    6.9 

+0.9034 

.5560 

.2266 

+90 

+12 

7  Leonis 

6i 

1.51 

3.3 

14  55.3 

18  39.4 

-  8    4.3 

-0.6984 

.5509 

.2400 

+  6 

-75 

V;  Leonis 
18  Leonis 

6 

1.52 

3.7 

14  34.7 

22  10.1 

-  4  41.0 

-1.2014 

.5491 

.2446 

-27 

-76 

6 

+1.51 

-  4.3 

+12  22.2 

23  23.5 

-  3  30.1 

+0.7289 

.5484 

-.2461 

+90 

-  1 
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ELEMENTS  FOR  FACILITATINa 

THE  PBEDIGTION 

OF  0CCULTATI0N8  OP 

PLANETS  AND  STABS  BY  THE  MOON. 

i 

J17I.T. 

itiofs  i 
.UeU.1 

Stah'b— 

At  COHJUNcnoN  in  K.  A. 

Lim 
Paxa 

Red'ns  from 

Nuoe. 

6 

187 

Aa 

8.0. 

Apparent 
DecUnaUon. 

Washington 
Mean  Tune. 

HJonr  Angle 

H 

r 

a/ 

y' 

ITn. 

SiL 

B.A.G.3345 

+L51 

-4:4 

+11°  59.5 

d     h   m 
9  23  55.2 

h    m 
-  2  59.5 

+0.9806 

.5481 

-.2468 

0'     0 
+90+14 

1/  Leonis 

5 

L55 

4.5 

13    1.5 

8   4  43.7 

+  1  39.1 

-lia621 

.5458 

.25^ 

-33; -77 

A  Leonie 

5 

1.58 

5.7 

10  35.6 

9  10.0 

+  5  66.3 

+0.0622 

.5437 

.2568 

+47-37 

B.A.C.3538 

Oh 

1.62 

6.6 

9  34.5 

15  45.2 

-11  41.7 

-0.6219 

.5410 

i3626 

+11  -78 

44  Leonis 

6 

1.62 

6.7 

9  24.1 

17    8.7 

-10  20.9 

-0.8136 

.5404 

•2637 

0-81 

BAG.  3562 

6i 

+1.63 

-6.7 

+  9  23.4 

17  18.4 

-10  11.6 

-0.8443 

.5404 

-J3638 

-  1.-81 

48  Leonis 

6 

1.66 

7.6 

7  34.7 

21  35.5 

-6    3.1 

-0.1552 

.5388 

.2669 

+35-50 

35  Sext.,  midt. 

6 

1.67 

8.6 

5  23.1 

4    I  34.9 

-2  11.5 

+0.9874 

.6376 

iS694 

+90; +11 

37  Sextantis 

6 

1.70 

8.2 

7    0.8 

2  51.3 

-  0  57.7 

-0.9972 

.5372 

.2700 

-10;^ 

d  Leonis 

5 

1.74 

9.7 

4  16^ 

9  39.0 

+  5  36.6 

-0.0759 

.5354 

Ja72& 

+391-47 

p^  Leonis 

6 

+1.75 

-10.5 

+  2  36.9 

12  40.0 

+  8  31.7 

+0.7675 

.5348 

-iJ737 

4^ 

-3 

B.A.C.3836 

6 

1.79 

10.6 

2  55.8 

15  56.3 

+11  41.6 

-0.4480 

.5343 

.2745 

+20 

-69 

75  Leonis 

51 

1.80 

10.8 

2  40.6 

17  32.2 

-10  45.6 

-0.6321 

.5341 

J2748 

+11 

-84 

76  Leonis 

6 

1.81 

10.9 

2  19.0 

18  18.9 

-10    0.4 

-0.4812 

.5340 

.2749 

+19-72 

79  Leonis 

51 

1.83 

11.3 

+  2    4.4 

20  43.8 

-  7  40.3 

-0.9016 

.5337 

.2752 

-4' 

-88 

V  Leonis 

4h 

+1.88 

-12.5 

-  0    9i2 

&   2  50.4 

-  I  45.6 

-0.3368 

.5333 

+.2753 

426-65J 

B.A.C.4201 

6 

2.12 

16.6 

8    0.3 

6  2  53.1 

-2  30.0 

+1.0495 

.5354 

.2668 

+82i+M 

q  Virginis 

6 

2.15 

16.9 

8  47.0 

5  36.2 

+  0    7.8 

+1.1151 

.5361 

Jii6iH 

+81+19 

r  Virginis 
fi.  A.  C.  4259 

5 

2.19 

16.6 

7  19.7 

8    9.4 

+  2  35.9 

-1.0306 

.5367 

J2629 

-14  -90: 

6 

2.19 

16.6 

7  21.9 

8  13.1 

+  2  40.0 

-1.0104 

.5368 

Ja628 

-13  -90 

1 

B.A.C.4312 

6i 

+2.26 

-17.6 

-  9  40.7 

13  46.4 

+  8    1.7 

-0.1159 

.5385 

-J2582 

+35-50' 

^1  Virginia 
75  Virginis 

5 

2.28 

17.3 

8  52.9 

15    9.1 

+  9  21.7 

-iin'88 

.5389 

.2568 

-36i-90 

6 

2.54 

19.4 

14  44.4 

7   8  39.8 

+  2  17.0 

+0.3295 

.5462 

.2369 

+56i-a(), 

83  Virginis 

6 

2.62 

19.7 

15  34.2 

13  51.2 

+  7  17.6 

-0.0379 

.5488 

.2296 

+35-46! 

85  Virginis 

6 

2.63 

19.5 

15    9.6 

14  20.6 

+  7  46.0 

-0.5681 

.5490 

.2288 

+  8 

-80 

B.A.C.4722 

6 

+2.84 

-20.0 

-17  38.2 

8   3  24.7 

-  3  37.4 

-0.9003 

.5559 

-i»73 

-13 

-90; 

B.  A.  C.  4739 

61 

2.88 

20.0 

18    9.3 

4  48.1 

-  2  17.0 

-0.6577 

.5567 

.2047 

0 

-90  i 

B.A.C.4923 

6 

3.19 

19.7 

20  52.1 

21  13.1 

-10  27.7 

-0.9795 

.5661 

.1712 

-23 

-90! 

B.A.C.4984 

6 

3.30 

19.9 

23  31.4 

9   2  24.3 

-  5  28.1 

+0.8853 

.568S 

.1594 

^671+7' 

B.A.C.5023 

6 

3.32 

19.2 

21  57.2 

5    8.0 

-  2  50.5 

-1.1532 

.5703 

.1530 

-38J-90, 

42  Libre 

51 

+3.53 

-18.3 

-23  25.5 

14  53.7 

+  6  33.1 

-1.0191 

.5749 

-.1288 

-30 

-90 

B.A.C.5197 

6 

3.58 

18.3 

24  20.1 

17    8.1 

+  8  42.4 

-0.3634 

.5769 

.1230 

+  7 

-66 

b  Scorpii 

5 

3.64 

18.2 

25  23.0 

19  11.5 

+10  41.0 

+0.4696 

.5767 

.1176 

451 

-17; 

A>Scor.,m«Z<. 

5 

3.65 

17.9 

24  58.0 

20  15.8 

+11  42.8 

-0.0857 

.5772 

.1147 

•1^ 

-48, 

B.A.C.5253 

6 

3.63 

17.7 

24  10.0 

20  23.7 

+11  50.4 

^.9190 

.5772 

.1144 

-25 

-90 

B.A.G.5255 

6 

+3.65 

-17.9 

-25    3.1 

20  30.2 

+11  66.7 

-0.0249 

.5772 

-.1141 

+23 

-45 

3  Scorpii 

6 

3.66 

17.8 

24  53J2 

20  41.3 

-11  52.7 

-0.2151 

.5773 

.1135 

+13 

-561 

4  Scorpii 
B.A.G.5286 

6 

3.69 

18.0 

25  54.7 

21    0.6 

-11  34.1 

+0.8050 

.5774 

.1127 

464 

+  3 

61 

3.67 

17.5 

24  28.9 

22  16.7 

-10  20.9 

-0.8096 

.5779 

.1094 

-18 

-90 

IT  Scorpii 

3 

3.70 

17.7 

25  46.0 

22  21.6 

-16  IQJ2 

+0.5055 

.5780 

.1091 

+52 

-15. 

B.A.G.5314 

6 

+3.72 

-17.6 

-25  31.7 

10   0  10.4 

-  8  31.6 

+0.0674 

.5786 

-.1042 

+27 

-39 

B.A.G.5347 

5 

3.76 

17.1 

26    0.2 

2    4.4 

-  6  42.1 

+0.3647 

.5792 

.0990 

+43 

-23 

ff  Scorpii 

31 

3.83 

16.0 

25  18.2 

7  19.0 

-  1  39.6 

-0.8408 

.5808 

.0642 

-23 

-90 

a  Scorpii 
B.A.C.5800 

11 

3.91 

15.6 

26    9.8 

10  34.5 

+  1  28ii 

-0.2097 

.5816 

.0751 

+10 

-56 

61 

4.16 

11.8 

26  50.4 

11   4  20.8 

-5  27.3 

-0.3885 

.5833 

.0234 

-4 

-68 

1 

A^  Ophiuchi 

51 

+4.16 

-11.7 

-26  25.5 

4  49.7 

-  4  59.6 

-0.8321 

.5832 

-.0220 

-28 

-90 

AaOphiachi 

6 

4.16 

11.7 

26  25.4 

4  49.8 

-  4  59.5 

-0.8333 

.5832 

.0220 

-28 

-90 

38  Ophiuchi 

61 

4.17 

11.5 

26  29.7 

5  42.8 

-  4    8.4 

-0.7770 

.5832 

.0193 

-25 

-90 

43  Ophiuchi 

6 

4.25 

11.1 

28    1.5 

7  56.6 

-  2    0.1 

+0.7822 

.5830 

.0129 

462 

+  2 

B.A.G.5909 

61 

4.22 

10.1 

26  10.6 

11  19.1 

+  1  14.6 

-1.1738 

.5825 

-.0030 

-54 

-90 

3  Sagittarii 

6 

4.34 

8.6 

27  47.1 

17  35.5 

+  7  16.2 

+0.5455 

.5813 

+.0158 

+48 

-12 1 

B.A.G.6024 

61 

+4.33 

-8.2 

-27    1.3 

18  43.9 

+  8  22.0 

-0.2342 

.5810 

+.0187 

+  4 

^ 

B.A.G.6023 

61 

4.39 

7.7 

28    2.8 

21  15.2 

+10  47.5 

+0.8966 

.5803 

.0259 

462 

+10 

B.A.G.6194 

6 

4.41 

6.5 

27    5.2 

19   5  54.1 

-  4  53.6 

+0.2202 

.5771 

.0502 

+31 

-31 

A  Sagittarii 

3 

4.40 

4.1 

25  29.3 

9  59.3 

-  0  67.7 

-1.2334 

.5752 

.0617 

-56 

-90 

B.A.G.6369 

6 

4.40 

2.2 

25    8.2 

16  56.6 

+  5  43.8 

-1.1138 
+0.9991 

.5715 

.0803 

-42 

-90 

0  Sagittarii 

31  +4.471  -  2.3 

-27    6.9 

17  14.1 

+  6    0.7 

.5713 

+.0811 

+63 

+17 

. 

Jl 
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ELEMENTS  FOE  FACILITATING  THE  PREDICTION  OP  0CCULTATI0N8  OF 
PLANETS  AND  STARS  BY  THE  MOON. 

JVIiT. 


Stau'i 


At  Conjunction  in  R.  A. 


Limiting 
Parallels. 


Name. 


t 


(rSagittarii 
B.A.C.6490 
B.A.C.656*^ 
-A  Sagittarii 
B.  A.  0.6576 

X^  Sagittarii 
;if9  Sagittarii 
y3  Sagittarii 
B.A. 0.6699 
k^  Sagittarii 

A'  Sagittarii 
53  Sagittarii 
B.A.C.6727 

B.A.C.6864 
B.A.C.6878 

B.  A.  0.6889 
4  Capricorni 
Jupiter 
V  Capricorni 
B.A.C.7202 

B.A.C.7209 

19  Capricorni 

21  Capricorni 
$  Capricorni 
29  Capricorni 

B.  A.  0.7487 
42  Capricorni 
^  Capricorni 
11.  A.  0.7697 
ei  Aquarii 

6  Aquarii 
B.A.C.7774 
p  Aquarii 
67  Aquarii 
B.  A.  0.7986 

B.  A.  0.8152 

9  Piscium 

15  Piscium 

16  Piscium 
Ji  Piscium 

19  Piscium 
B.  A.  0.8276 

22  Piscium 

25  Piscium 
45  Piscium 

51  Pise,  mvZf.. 
75  Piscium 
tf  Piscium 
101  Piscium 
105  Piscium 

3  Arietis 

4  Arietis 
I  Arietis 

B.  A.  0.632 
15  Arietis 
(?  Arietis 

26  Arietis 

28~ 


Ked'ns  fVom 

Map. 

1878.0. 

2i 

Aa 

£ii 

+4*47 

-  1.3 

6jk 

4.43 

-  0.5 

6i 

4.48 

+  0.8 

6 

4.41 

1.1 

6 

4.41 

1.1 

6 

■14.45 

+  2.3 

m 

4.44 

2.3 

6 

4.43 

2.3 

64 

4.39 

3.4 

6 

4.45 

34 

4h 

•14.45 

+  34 

6 

440 

3.8 

H 

4.40 

3.8 

6 

438 

6.3 

61 

4.37 

6.5 

6 

14.32 

+  6.6 

6 

4.32 

8.0 

54 

4.16 

H).0 

6 

4.15 

10.8 

H 

^.14 

+10.8 

6 

4.13 

11.3 

6 

4.11 

11.8 

4 

4.08 

12.3 

6 

3.99 

13.1 

6i 

^.90 

+144 

5 

3.89 

15.1 

54 

3.81 

15.0 

64 

3.72 

16.5 

6 

3.72 

16.8 

44 

•^3.64 

+16.8 

6 

3.66 

17.1 

54 

3.64 

17.0 

6 

3.52 

18.2 

6 

345 

18.6 

64 

+3.25 

+18.5 

6 

3.22 

184 

64 

3.19 

18.6 

6 

3.19 

18.5 

5 

3.17 

18.7 

6 

+3.13 

+184 

64 

3.13 

18.9 

6 

3.12 

18.8 

6 

3.11 

19.9 

6 

2.95 

18.2 

64 

+2.92 

+18.6 

6 

2.76 

17.0 

34 

2.66 

16.3 

6 

2.64 

16.5 

6 

2.63 

16.0 

64 

2.60 

15.5 

6 

+2.60 

+15.7 

6 

2.57 

154 

6 

2.54 

15.1 

6 

2.52 

14.9 

54 

2.50 

14.5 

6 

+2.45 

+14.3 

Apparent 
Declination. 


o 

-26 
25 
26 
25 
24 


26.8 

0.9 

6.6 

27.9 

23.1 


44.6 
39.0 
119 

23  344 

24  59.0 


-24 

24 
24 


-25  9.0 
23  42.0 
23  42.2 
23  4.1 
22  56.0 


-21 
22 

19 
18 
18 


39.3 
11.0 
58.7 
33.8 
38.6 


18  28.9 
18  22.9 
18  0.1 
17  42.8 
15  404 


•14 
14 
II 
11 
11 


li2 
35.2 
554 

2.2 
24.9 


8  23.1 

9  38.6 
8  25.7 
7  35.7 
5  37.9 


-  0 

+  0 

0 

1 

1 

+  2 
1 
2 

1 

7 

+  6 
12 
14 
14 
15 
16 


22.5 
27.5 
38.7 

25.8 
6.8 

48.9 
32.6 
154 
25.1 
1.3 

17.3 
184 
43.3 
2.5 
474 
48.3 


+16  21.2 
17  13.5 

17  40.2 

18  55.7 

19  20.4 
+19- 19.0 


Washington 
Mean  Time. 


d     h 
13  21 

18   0 

4 


5 


10 
10 
10 
14 
14 


m 
15.7 
19.5 
51.8 
5i.9 
534 

4.1 

7.0 

10.8 

36.5 

44.7 


15  2.1 

16  26.6 
16  34.3 

14   2  4.8 

3  8.6 


3 

9 

15 

20 

1ft    0 


43.6 

42.3 

46.5 

7.9 

8.7 


0  35.8 
3  15.1 
6  13.6 
8  44.0 
13  39.6 

23    6.8 
16   2  524 

5  30.1 
16  31.3 
18  14.6 


21 

21 

23 

1712 

18 


40.7 
41.9 
30.6 
10.5 
51.2 


1§]0  51.2 
12  58.0 

17  38.9 

18  104 

21  234 

23  51.3 

19    1  13.7 

3    1.0 

3  38.9 

22  5.9 

30  1  51.5 
20  43.0 

9110  54 
12  22.0 
14  23.9 
17  59.8 


99 


18  50.0 
23  334 
48.3 
16.9 
2.6 
13.5 


2 

6 

10 

16 


Hour  Angle 


h  m 
+  9  532 
-11  9.8 
-  6  47.5 


-  5 

-  5 

-  1 

-  1 

-  1 
+  2 
+  2 

+  3 
+  4 
+  4 

-10 

-  9 

-  8 

-  2 
+  2 
+  7 
+11 

+11 

-  9 

-  7 

-  4 
+  0 


49.5 
48.1 

464 
43.6 
40.0 
36.2 
44.2 

0.9 
224 
29.9 
19.3 
17.7 

43.9 
57.3 

54.8 
7.7 
08 

27.0 

58.7 
5.8 

40.1 
6.4 


+  9  16.6 
-n  4.51 
-  8  314 
+  2  10.8 
+  3  51.1 


+ 
+ 
+ 


7  114 

7  12.6 

8  58.3 

2  42.9 

3  45.9 


-  4  38.9 

-  2  354 
+  1  57.9 
+  2  28.6 
+  5  36.5 

+  8  0.5 
+  9  20.7 
+11  5.1 
+11  42.0 
+  5  39.5 


+ 
+ 


9 
3 
7 
5 
3 


18.9 

39.6 

20.6 

7.9 

9.5 


+  0  20.1 


+  1 
+  5 
+  8 
-11 

-  8 

-  2 


8.8 

43.9 

52.9 

44.7 

5.9 

64 


+0.6418 
-0.5806 
+1.0568 
+0482i) 
-0.6593 

+0.2120 
+0.1193 
-0.:J521) 
-0.4527 
+1.0681 

+1 .2844 
-0.0687 
-0.0486 
+0.6756 
+0.6994 

-0.5773 
+0.9808 
-0.3154 
-1.0325 
-0.1780 

-0.2644 
+0.1500 
+0.3395 
+0.5409 
-0.6365 

-0.3745 
+1.0877 
-1.2162 
.M).3839 
+1.2084 

-1.2877 
+0.0959 
-0.7995 
+1.3864 

+0.8849 

-0.9032 
-1.2912 
-0.3203 
-1.0583 
+0.0999 

-1.1639 
+0.5871 
+0.2451 
+1.3317 
-0.3067 

+14184 
-0.7768 
-04341 
+0.8096 
-0.6790 
-1.0306 

-0.3571 
-0.3392 
-0.1716 
-0.8618 
-0.5864 
+0.5894 


.5689 
.5669 
.5639 
.5632 
.5632 

.5602 
.5601 
.5601 
.5568 
.5567 

.5565 
.5554 
.5553 

.5478 
.5470 

.5465 
.5416 
.5422 
.5332 
.5300 

.5296 
.5275 
.5252 
.5232 
.5196 

.5129 
.5105 
.5088 
.5022 
.5013 

4996 
4996 
4986 
4932 
.4909 

4872 
4870 
.4865 
.4864 
4863 

4862 
4862 
.4862 
4863 
4883 

4891 
.4956 
.5020 
.5033 
.5045 
.5066 

.5072 
.5102 
.5124 
.5148 
.5175 
.5177 


y' 


N'n. 


+.0915 
.0994 
.1105 
.1128 
.1128 

+.1227 
.1228 
.1229 
.1331 
.1334 

+.1341 
.1369 
.1373 
.1569 
.1590 

+.1602 
.1711 
.0833 

.1888 
.1948 

+.li)54 
.1993 
.2033 
.2066 
.2127 

+.2230 
.2265 

.2288 
Jli374 
.2385 

+.2406 
.2406 
.2417 
.2474 
.2476 

+.2515 
.2515 
.2514 
.2514 
.2511 

+.2507 
.2504 
i2501 
.2500 
.2440 

+.2422 

.2302 
.2186 
.2163 
.2143 
.2104 

+.2094 
.2040 
.2001 
.1956 
.1905 

+.1815 


+60 
-6 
+64 
+52 
-10 

+37 
+32 

+  8 
+  4 

+65 
+24 
+25 
+66 
-k^ 

0 
+6b 
+16 
-23 
+25 

+21 
+43 
+53 
+66 
+  4 

+19 
+76 
-32 
+62 
+79 

-36 
+46 
0 
+83 
+85 

-  4 

-33 
+27 
-14 
+49 

-22 

+80 
+57 
+J)0 
+27 

+90 
+  2 
+20 
+90 
+  8 
-15 

+24 
+25 
+34 

-  4 
+12 
+83 


S*n. 


-?; 

-85; 
+21, 
-161 
-90 1 

-32! 
-37 

-73  i 
+22| 

+49 
-47 
-46 

-  6 

-  5 

-83 

•  * 

+13 
-62 
-90 
-54 

-59 
-35 
-25 
-15 

-87 

-65 
+18 
-90 
-23 
+27 

-90 
-38 
-90 
+47 
+  3 

-90 
-90 
-61 
-89 
-38 

-87 
-13 
-31 
+38 
-59 

+60 

-73! 

-62 

+  4 

-74 

-73 

-56 
-54 
-44  i 
-71 1 
-66| 

-  3i 
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OCCULT  ATIONS,  1878. 


ELEMENTS 

I  FOR   FACILITATING  THE   PREDICTION 

OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON. 

• 

JVIiT. 

Star's— 

■ 

At  Conjunction  in  R. 

A. 

Limiting 
ParaUels. 

Red'ns  from 

' 

Name. 

Mag. 

J  87 

8.0. 

Ad 

II 

Apparent 
Deolination. 

VVaBbiDeton 
Moan  Time. 

Hoar  Angle 

H 

Y 

9/ 

y" 

ITn. 

o 

8 

0 

d   h    ni 

h     m 

o 

V  Arietis 

5i 

+2.43 

+13.3 

+21  26.2 

3920  10.9 

+  1  43.6 

-1.0165 

.5251 

+.1755 

-15  -60  1 

eArietiB,mttZ/. 

4i 

2.35 

13.2 

20  51.3 

98   5  56.0 

+1 1     9.9 

+1.2488 

.5329 

.1592 

+90 

446 

64  Arietis 

6 

2.21) 

1 1 ,5 

24  17.6 

17  28.7 

-  1  40.3 

-0.7619 

.5423 

.1375 

0 

-66 

7Taiiri,mtiZf. 

6 

2.27 

11.4 

24     3.4 

22    3.8 

+  2  45.3 

+0.1033 

.5460 

.1280 

+50 

-21 

11  Tauri 

6 

2.25 

11.0 

24  56.2 

34   0  52.3 

+  5  28.1 

-0.4927 

.5483 

.1221 

+16 

-53 

^Pleiadum 

5i 

+2.23 

+11.2 

+23  54.4 

2  41.0 

+  7  13.0 

+0.8321 

.5499 

+.1182 

+90 

+19: 

6Pleiaduin 

4 

2.22 

11.2 

23  43.9 

2  43.1 

+  7  15.0 

+1 .0252 

.5498 

.1180 

+JK> 

431 

m  Pleiadum 

7 

2.23 

11.0 

24  27.4 

2  49.8 

+  7  21.5 

+0.2583 

.5499 

.1178 

+59 

-15 

ePleiadum 

5 

2.22 

11.1 

24     5.2 

2  51.5 

+  7  23.1 

+0.6605 

.5499 

.1178 

+90 

+  9 

c  Pleiadum 

5 

2.22 

11.2 

23  59.3 

3    8.0 

+  7  39.1 

+0.7976 

.5502 

.1171 

+90 

417; 

d  Pleiadum 

5 

+2.21 

+11.4 

+23  34.2 

3  21 .8 

+  7  52.4 

+1.2741 

.5503 

+.1167 

+90 

456 

ij  Tauri 

3 

2.21 

11.2 

23  43.8 

3  52.3 

+  8  21.8 

+1.1614 

.5507 

.1156 

+90 

443 

A  Pleiadum 

H 

2.21 

11.1 

23  45.9 

4  37.3 

+  9    5.2 

+1 .2086 

.5514 

.1137 

+90 

447 

B.A.C.U92 

6 

2.22 

10.7 

25  12.7 

5    5.3 

f  9  32.3 

-0.2920 

.5517..    .1128 

427 

-41 

p  Tauri 

6 

2.17 

9.8 

26    9.9 

13  59.1 

-  5  52.9 

-0.3975 

.5586    .0922 

+22 

-45 

^  Tauri,  mulL 

H 

+2.15 

+  9.3 

+27    3.6 

18     1.9 

-  1  58.9 

-0.9988 

.5617 

+.0822 

-17 

-631 

X^  Tauri 

H 

2.12 

9.8 

25  20.5 

19    0.8 

-  1    2.2 

+0.9122 

.5624 

.0800 

+90 

427 

r*  Tauri 
B.A.C.1648 

H 

212 

9.8 

25  20.8 

19     1.0 

-  1     2.0 

+0.9076 

.5624 

.0800 

+}K) 

427 

6i 

1.99 

9.0 

27  50.0 

3519    5.0 

-  1  52.2 

-a.5673 

.5770 

.0152 

+11 

-49 

/9  Tauri 

2 

1.98 

6.6 

28  30i2 

21  12.2 

+  0  10.2 

-1.2448 

.5779 

+.0092 

-48 

-62 

B.  AC.  1746 

6i 

+1 .94 

+  6.6 

+27  35.0 

36    1     5.9 

+  3  54.8 

-0.2640 

.5796 

-.0020 

+28 

-29 

136  Tauri 

5 

1.91 

5.8 

27  35.0 

8    2.8 

+10  35.5 

-0.3469 

.5820 

.0224 

+24  -35 

eGeminorum 

H 

1.78 

4.3 

25  15.1 

31   4    8.7 

+  5  53.8 

+1.0191 

.5844 

.0815 

+90+35' 

37Geminorum 

6 

1 .75 

3.6 

25  31.6 

8  38.7 

+10  13.3 

+0.3376 

.5842 

.0945 

464;- 5 

39  Geminorum 

tii 

1.75 

3.4 

26  14.5 

10     1.0 

+11  32.3 

-0.5271 

.5840 

.0985 

+14-53 

40  Geminorum 

6^ 

+1.76 

+  3.4 

+26    4.7 

10  16.6 

+11  47.2 

-0.3866 

.5840 

-.0991 

+22-44 

B.A.C.3o3b 

6i 

1.58 

-6.1 

9  34.5 

80  23  31 .7 

-  2    7.4 

-0.6634 

.5491 

.2673 

+  9 

-80 

44  Leonis 

6 

1.58 

6.1 

9  24.1 

81    0  52.9 

-  0  49.0 

-0.8531 

.5486 

.2683 

-2 

-81 

B.  A.  C.  :i562 

Gh 

1.58 

6.1 

9  23.4 

1     2.3 

-  0  40.0 

-0.8894 

.5485 

.2685 

-  4 

-81 

48  Leonis 

6 

+1.57 

6.8 

+  7  34.7 

5  12.5 

+  3  21.6 

-0.2068 

.5470 

.2715 

+33 

-53 

35  Sextant.mii/t. 

^h 

+1.58 

-  7.7 

+  5  23.1 

9    5.2 

+  7    6.4 

+0.9190 

.5458 

-.2739 

+90 

+  6 

37  Sextantis 

6 

1.60 

7.5 

7    0.8 

10  19.4 

+  8  18.0 

-1 .0406 

.5454 

J2747 

-131  -83  1 

<i  Leonis 

5 

1.62 

8.5 

4  16.2 

16  55.8 

-  9  19.0 

-0.1352 

.54.36 

.2776 

+36 

-M 

03  Leonis 
B.A.C.3836 

6 

1.62 

9.2 

2  36.9 

19  51.8 

-.  6  28.9 

+0.6958 

.5430 

.2785 

+90 

-  7 

6 

+1.65 

-  94 

+  2  55.9 

23    2.7 

-  3  24.5 

-0.5061 

.5423 

-.2792 

+17 

-74 

AUGUST. 

75  Leonis 

5a 

+1.66 

+  9.5 

+  2  40.7 

1    0  36.0 

-  I  54.3 

-0.6882 

.5421 

-.2795 

+  8-88 
+16  -76 

76  Leonis 

6 

166 

9.7 

2  19.0 

1  21.3 

-  1   10.5 

-0.5395 

.6419 

.2796 

79  Leonis 

5i 

1.67 

9.9 

+  2    4.4 

3  42.3 

+  1     5.8 

-0.9559 

.5416 

.2798 

-  8|-88 

V  Leonis 

4i 

1.69 

11.0 

-  0    9.2 

9  39.1 

+  6  50.6 

-0.4008 

.5409 

i2796 

+23 

-66 

B.A.C.4801 

6 

+1.88 

+14.8 

-  8    0.3 

3   9    6.2 

+  5  30.6 

■fO.9649 

.5418 

-.2702 

+82 

+  8 

^Virginis 

6 

1.91 

15.2 

8  47.0 

11  45.8 

+  8    4.9 

+1.0299 

.5423 

.2680 

481 

+13 

rVirginis 
B.A.C.4259 

5 

1.94 

14.8 

7  19.7 

14  15.8 

+10  29.8 

-1 .0945 

.5428 

.2660 

-19 

-90 

6 

1.94 

14.8 

7  21.8 

14  19.4 

+10  33.3 

-1.0745 

.5428 

.2659 

-17 

-90 

B.A.C.4312 

6i 

1.98 

15.8 

9  40.7 

19  46.0 

-  8  12.0 

-0.1890 

.5439 

.2609 

+31 

-54 

RVirginis 

5 

+2.00 

+15.7 

-  8  52.8 

21     7  2 

-  6  52.7 

-1.3421 

.5442 

-.2596 

-43 

-90 

75  Virginis 

6 

2.23 

17.9 

14  14.4 

8  14  20.8 

+  9  45.3 

+0.2532 

.5498 

.2384 

+52 

-30 

83Virginis 

6 

2.34 

18.2 

15  34.2 

19  28.3 

-  9  17.9 

-0.1104 

.5517 

.2.307 

+31 

-50 

85  Virginis 

6 

2.33 

18.1 

15    9.5 

19  57.4 

-  8  49.8 

-0.6375 

.5519 

.2300 

+  4 

-87 

87  Virginis 

6 

2.33 

18.8 

17  15.2 

20  44.3 

-  8    4.5 

+1 .3026 

.5523 

i2286 

+73 

+40 : 

89  Virginis 

5 

+2.35 

+18.8 

-17  31.9 

21  49.1 

-  7    2.0 

+1.3283 

.5527 

-.2270 

+73 

+45 

B.A.C.4722 

6 

2.49 

18.7 

17  38.1 

4   8  54.4 

+  3  39.7 

-0.9669 

.5574 

.2076 

-18 

-90 

B.A.C.4739 

6i 

2.56 

18.9 

18    9.3 

10  17.3 

+  4  59.6 

-0.7244 

.5580 

J!»)49 

-3 

-90 

B.  AC.  4923 

6 

2.87 

18.8 

20  52.1 

&   2  39.0 

-  3  14.5 

-1.04*35 

.5654 

.1707 

-27 

-90 

B.A.C.4984 

6 

+3.01 

+19.3 

-23  31.4 

7  50.3 

+  1  45i2 

^m\3 

.5677 

-.1587 

467 

+  3; 

I 


OCCUIiTATIONS,  18T8. 
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ELEMENTS 

FOi:  FACITJTATING 

THE   PREDICTION 

OF   OCCULTATIONS   OF 

PLANETS  AND  STARS  BY  THE  MOON. 

AUGUST.                                                                                     1 

1 

Stau's— 

J 

A.T  Conjunction  in  R. 

A. 

Limiting 
Parallels. 

ItecVue  from 

Kun«. 

1 

Mag. 
6 

187 

Aa 

8.0. 

Apparent 
DecliDation. 

Wasbinjiion 
Moan  Time. 

Hour  Angle 

Y 

a/ 

-.1523 

N'n. 

o 

-45 

S'u. 

o 

-90 

B.A.C.5023 

+3*04 

-18.5 

-21°  57.2 

d     b    m 
ft  10  34.2 

h    in 
+  4  33.0 

-1.2159 

.5693 

42  Libra 

5^ 

2.25 

17.9 

23  25.5 

20  22.1 

-10  11.2 

-1.0780 

.5724 

.1278 

-34 

-90 

B.A.C.5197 

6 

3.30 

17.9 

24  20.1 

22  37.2 

-8     1.2 

-0.4221 

.5732 

.1219 

+  4 

-71 

b  Scorpii 

5 

3.37 

18.0 

25  23.0 

6   0  41.4 

-  6     1.7 

+0.4133 

.5738 

.1165 

+48 

-20 

A*Scorpii 

5 

3.37 

17.7 

24  58.0 

1  46.1 

-  4  59.5 

-0.1421 

.5742 

.1136 

+17 

-52 

B.  AC.  5253 

6 

+3.36 

-17.5 

-24  10.3 

1  54.0 

-  4  51.9 

-0.9768 

.5742 

-.1133 

-29 

-90 

B.A.C.5255 

6 

3.37 

17.7 

25     3.1 

2    0.6 

-  4  45.5 

-0.0812 

.5742 

.1130 

+20!  -48  >  1 

3  Scorpii 

6 

3.39 

17.6 

24  63.2 

2  14.6 

-  4  35.0 

-0.2721 

.5743 

.1125 

+11 

-60 

4  Scorpii 
B.A.C.5286 

6 

3.41 

17.9 

25  54.7 

2  31.1 

-  4  16.2 

+0.7504 

.5744 

.1116 

+64 

-  1 

Gh 

3.41 

17.2 

24  28.9 

3  47.8 

-  3    2.4 

-0.8674 

.^748 

.1082 

-22 

-90 

n  Scorpii 
B.A.C.5314 

3 

+3.4S 

-17.7 

-25  46.0 

3  52.7 

-  2  57.7 

+0.4513 

.5748 

-.1080 

+49 

-18' 

6 

3.46 

17.4 

25  31.7 

5  42.4 

-  1  12.2 

+0.0132 

.5753 

.1031 

+24 

-43 

B.A.C.5347 

5 

3.51 

17.1 

26    0.2 

7  37.3 

+  0  38.2 

+0.3121 

.5758 

.1021 

+40 

-26 

a  Scorpii 

3i 

3.60 

16.0 

25  18.2 

12  54.7 

+  5  43.5 

-0  8954 

.5770 

.0824 

-26 

-90 

a  Scorpii 

n 

3.68 

15.8 

26    9.8 

16  12.1 

+  8  53.2 

-0.2604 

.5775 

.0742 

■h8 

-59 

B.A.C.5800 

i>h 

+4.02 

-12.3 

-26  50.4 

710  11.4 

+  2  10.7 

-0.4329 

.5781 

-.0227 

-6 

-72 

A'  Ophiuchi 

5^ 

4.02 

12.1 

26  25.5 

10  40.7 

+  2  38.9 

-0.8788 

.5780 

.0214 

-31 

-JK) 

A^Ophiuchi 

6 

4.02 

12.1 

26  25.4 

10  40.8 

+  2  39.0 

-0.8796 

.5780 

.0214 

-31 

-90 

38  Ophiuchi 

6i 

4.04 

11.9 

26  29.7 

11  34.6 

+  3  30.7 

-0.8226 

.5780 

.0188 

-28 

-90 

43  Ophiuchi 

6 

4.11 

11.9 

28    1.5 

13  50.1 

+  5  40.9 

+0.7458 

.5777 

.0123 

+62 

0 

B.A.C.5909 

(yh 

+4.12 

-10.6 

-26  10.6 

17  15.5 

+  8  58.5 

-1.2198 

.5772 

-.0025 

-58 

-90 

3Sagittarii 

5 

4.25 

9.7 

27  47.1 

23  37.5 

-  8  54.2 

+0.5112 

.5758 

+.0156 

+45 

-14 

B.A.C.6024 

eh 

4.24 

9.0 

27    1.3 

8    0  46.9 

-  7  47.5 

-0.2546 

.5755 

.0188 

+  3 

-59 

B.A.C.6063 

6il 

4.31 

8.8 

28    2.9 

3  20.6 

-  5  19.7 

+0.8666 

.5748 

.0261 

+62 

+  8 

B.A.C.6194 

6 

4.39 

6.2 

27    5.2 

12    7.4 

+  3    7.2 

+0.1896 

.5715 

.0504 

+29 

-33 

\  ^Sagittarii 

3 

+4.38 

-  4.7 

-25  29.3 

16  16.6 

+  7    7.0 

-1.2712 

.5697 

+.0616 

-61 

-90 

B.A.C  6:569 

6 

4.45 

2.9 

25    8.2 

23  20.2 

-10    5.1 

-1.1484 

.5661 

.0801 

-45 

-90 

^  Sagittarii 

3i 

4.51 

3.2 

27    6.9 

23  38.0 

-  9  47.9 

+0.9788 

.5660 

.0808 

+63 

+15 

a  Sagittarii 

2i 

4.53 

2.0 

26  26.8 

9    3  43.4 

-  5  51.6 

+0.6204 

.5637 

.0912 

+58 

-  8 

B  A.  C.  6490 

6i 

4.50 

1.0 

25     1.0 

6  50.0 

-  2  52.7 

-0.6084 

.5618 

.0988 

-  8 

-88 

B.A.C.  6562 

eh 

+4.58 

+  0.2 

-26    6.6 

11  26.4 

+  1  34.7 

+1.0406 

.5589 

+.1099 

+64 

+2a 

lb  Sagittarii 
B.A.C.  6576 

6 

4.56 

0.6 

25  27.9 

12  27.3 

+  2  33.5 

+0.4638 

.5583 

.1123 

+50 

-18 

6 

4.52 

0.9 

24  23.2 

12  28.9 

+  2  35.0 

-0.6853 

,5583 

.1123 

-11 

-90 

X^  Sagittarii 

6 

4.58 

2.0 

24  44.6 

16  43.2 

+  6  40.3 

+0.1931 

.5554 

.1221 

+36 

-33 

;^*  Sagittarii 

eh 

4.58 

2.0 

24  39.0 

16  46.2 

+  6  43.2 

+0.0998 

.5554 

.1222 

+31 

-38 

Y^  Sagittarii 
B.A.C.  6609 

6 

+4.57 

+  2.2 

-24  11.9 

16  50.0 

+  6  46.8 

-0.3756 

.5554 

+.1224 

+  6 

-67 

eh 

4.52 

3.0 

23  34.4 

21  19.5 

+11    6.8 

-0.4741 

.5523 

.1323 

+  3 

-75 

Ai  Sagittarii 

6 

4.60 

2.8 

24  59.0 

21  27.8 

+11  14.8 

+1.0561 

.5522 

.1327 

+65 

+21 

A«  Sagittarii 

^ 

461 

3.0 

25    9.0 

21  45.4 

+11  31.8 

+1.2729 

,5520 

.1333 

+65 

+46 

53  Sagittarii 

6 

4.56 

3.6 

23  42.0 

23  11.1 

-11     5.5 

-0.0873 

.5511 

.1363 

+23 

-49 

B.A.C.  6727 

eh 

+4.56 

+  3.7 

-23  42.2 

23  19.0 

-10  57.9 

-0.0667 

.5510 

+.1367 

+24 

-47 

B.A.C.6864 

6 

4.59 

6.2 

23    4.1 

10   8  56.8 

-  1  39.8 

+0.6645 

.5441 

.1564 

+66 

-  7 

B.A.C.  6878 

eh 

4.59 

6.5 

22  56.0 

10     1.5 

-  0  37.3 

+0.6894 

.5432 

.1585 

+67 

-  5 

B.A.C.  6889 

6 

4.54 

6.9 

21  39.3 

10  36.9 

-  0    3.1 

-0.5939 

.5428 

.1596 

-  1 

-85 

Jupiter 

20  47.8 

16    8.9 

+  5  17.9 

-0.6086 

.5441 

.1710 

0 

-86 

4  Capricorni 

6 

+4.56 

+  8.1 

-22  11.0 

16  39.7 

+  5  47.7 

+0.9739 

.5384 

+.1706 

+68 

+13 

V  Capricorni 

5i 

4.46 

10.9 

18  33.8 

11    3  11.9 

-  8    0.6 

-1.0457 

.5307 

.1881 

-24 

-JK) 

B  A.  C  7202 

6 

4.46 

11.8 

18  38.6 

7  14.9 

-  4    5.3 

-0.2034 

.5278 

.1943 

+24 

-65 

B.  A.  C.  7209 

eh 

4.46 

11.9 

18  28.9 

7  42.2 

-  3  38.9 

-0.2783 

.5275 

.1949 

+20 

-59 

19  Capricorni 

6 

4.46 

125 

18  22.8 

10  22.9 

-  1     3.3 

+0.1444 

.5255 

.1988 

+42 

-36 

21  Capricorni 

6 

4.45 

13.2|     18    0.1 
+13.6  -17  42.8 

13  22.9 

+  1  51.1 

+0.3355 

.5235 

i2029 

+53 

-25 

$  Capricorni 

4 

+4  44 

15  54.4 

+  4  18.0 

+0.5386 

.5217 

+.2062 

+65 

-15 

29  Capricorni 
B.  A.  C.  7487 

6 

4.37 

147 

15  40.4 

20  52.0 

+  9    6.4 

-0.6424 

.5184 

.2124 

+  4 

-87 

6i    4  31 

16.8 

14     1.2 

19   6  22.3 

-  5  40.3 

-0  3765 

.5123 

.2228 

+19 

-65 

42  Capricorni 

5 

4  33 

17.1 

14  35  2 

10    8.9 

-  2    0.4 

+1.0914 

.5099 

.2266 

+76 

+18 

^Capricorni 

H 

4.24 

17.6 

11  55  4 

12  47.3 

+  0  33.4 

-1 .2.1 87 

.5085 

.2289 

-32 

-90 

B.  A.  C  7&Y7 

eh  +4.21 

+19.3 

-11     2.1 

23  50.3 

+11  17.6 

+0.3878 

.5025 

+.2377 

462 

-23 

436 
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ELEMENTS 

FOE  FACILITATING 

THE   PREDICTION 

OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON. 

A17G178T.                                                                                    ! 

Star's— 

At  CoxjuxcnoN  w  R. 

A. 

Limiting  ' 
ParaUela. 

Bed'ns  from 

1 

Kome. 

Mftg. 
6 

187 

Aa 

8.0. 

A^ 

AppArent 
Decllnatloo. 

Washington 
Mean  Tune. 

TTonr  Angle 

H 

Y 

j/ 

y" 

ITn. 
+79 

S*n., 

o 

427 

6^  Aquarii 

+4*21 

+19.5 

-1  f  24 .9 

d    b     m 
13    1  33.9 

h     m 
-11      1.9 

+1.2151 

,5017 

+.2389 

d  Aquarii 

4^ 

4.14 

19.8 

8  23.1 

.5     0.2 

-  7  41.4 

-1.2862 

.5000 

.2410 

-36 

-90 

B.A.C.7774 

6      4.16 

20.0 

9  38.5 

5     1.5 

-  7  40.1 

+0.0997 

.5000 

•2411 

+47 

-38 

p  Aquarii 
67  Aquarii 

5^    4.14 

20.1 

8  25.7 

6  50.4 

-  5  54.2 

-0.7963 

.4992 

.2421 

0 

-90, 

6 

4.07 

21.5 

7  35.7 

19  30.6 

+  6  24.9 

+1 .3954 

.5942 

.2479 

+83 

451 

R.A.C.7986 

6 

+4.03 

+22.1 

-  5  37.9 

14    2  11.1 

-1 1     5.5 

+0.8931 

.4921 

+.2501 

+85 

+  4 

B.A.C.H152 

6i'    3.86 

23.0 

-  0  22.4 

18  10.0 

+  4  27.6 

-0.8976 

.4886 

.2523 

-  4 

-90 

9  Piscium 

6 

3.H6 

22.9 

+  0  27.5 

20  16.7 

+  6  30.7 

-1 .2862 

.4883 

.2523 

-33 

-90 

15Piscium 

(>i 

3.84 

23.2 

0  38.7 

15    0  57.3 

+11     4.0 

-0.31 3« 

.4878 

.2521 

+27 

-61 

16  Piscium 

6 

3.83 

23.0 

1  25.9 

1  28.7 

+11  34.6 

-1.0529 

.4878 

.2521 

-14  -89 

X  Piscium 

5 

+3.82 

+23.3 

+  1     6.9 

4  41.4 

-  9  17.9 

+0.1071 

.4875 

+.2518 

+49-38 

19  Piscium 

6 

3.79 

23.4 

2  49.0 

7    9.2 

-  6  54.0 

-1.1585 

.4875 

.2514 

-21 

-87 

B.  A.  C.  8276 

H 

3.80 

23.6 

1  32.7 

8  31.5 

-  5  33.9 

+0.5948 

.4875 

.2511 

+ftl 

-13 

22  Piscium 

6 

3.78 

23.8 

2  15.5 

10  18.7 

-  3  49.6 

+0.2524 

.4875 

.2509 

+57i-30 

25  Piscium 

6 

3.78 

23.8 

1  25.2 

10  56.6 

-  3  12.7 

+1.3412 

.4875 

.2506 

+90+39 

45  Piscium 

6 

+3.66 

+23.5 

+  7    1.4 

16   5  23.2 

-  9  15.6 

-0.3021 

.4891 

+.2443 

+28-59 

75  Piscium 

6 

3.54 

22.1 

12  18.5 

17    4     3.3 

-11  12.5 

-0.7766 

.4954 

.2301 

+  2  -73 

)7  Piscium 

H 

3.48 

21.4 

14  43.3 

17  30.0 

+  1  51.6 

-0.4355 

.5010 

.2180 

+21 

-62 

101  Piscium 

6 

3.46 

21.6 

14     2.6 

19  47.6 

+  4    5.4 

+0.8134 

.5021 

.2157 

+90 

-  5 

105  Piscium 

6 

3.46 

21.0 

15  47.5 

21  50.3 

+  6    4.5 

-06825 

.5031 

.2136 

+  7 

-75, 

1 

3  Arietis 

Gh 

+3.43 

+2^5 

+16  48.4 

18    1  27.9 

+  9  35.9 

-1 .0371 

.5051 

+.2094 

-15 

-73 

4  Arietis 

6 

3  43 

20.7 

16  21.2 

2  18.6 

+10  25.1 

-0.3599 

.5055 

.2086 

+25 

-56 

I  Arietis 

6 

3.42 

20.3 

17  13.6 

7    4.5 

-  8  57.3 

-0.3425 

.5082 

iM)31 

+25 

-54 

B.A.C.632 

6 

3.40 

19.9 

17  40.3 

10  21.4 

-  5  46.3 

-0.1745 

.5101 

.1990 

+34 

-44 

15  Arietis 

6 

3.38 

19.2 

18  55.7 

.      13  52.2 

-  2  21.7 

-0.8698 

.5122 

.1945 

-  5 

-71 

e  Arietis 

5i 

+3.37 

+19.1 

+19  20.5 

17  40.5 

+  1   19.7 

-0.5936 

.5146 

+.1893 

+11  -67 

26  Arietis 

6 

3.32 

18.7 

19  19.1 

23  56.1 

+  7  2:i8 

+0.5897 

.5188 

.1803 

483-3 

V  Arietis 

H 

3.32 

17.7 

21  26.3 

19   3  56.7 

+11  17.0 

-1.0290 

.5214 

.1743 

-17-69 

e  Arietis 

H 

3.25 

17.4 

20  51.4 

13  50.8 

-  3    7.6 

+1 .2526 

.5285 

.1577 

+00 

+47, 

64  Arietis 

6 

3.22 

15.1 

24  17.7 

20   I  35.5 

+  8  14.2 

-0.7766 

.5326 

.1474 

0 

-66 

7  Tauri 

6 

+3.19 

+14.8 

+24    3.5 

6  15.7 

-11   14.9 

+0.0955 

.5405 

+.1265 

+49 

-22 

11  Tauri 

6 

3.17 

14.2 

24  56.2 

9    7.5 

-  8  28.9 

-0.5056 

.5426 

.1207 

+15 

-54 

f'PIeiadum 
ftPleiadum 

H 

3.15 

14.3 

23  54.5 

10  58.4 

-  6  41.8 

+0.8304 

.5438 

.1168 

+90 

+18. 

4 

3.13 

14.4 

23  43.9 

1 1     0.5 

-  6  39.7 

+1.0254 

.5439 

.1167 

+90 

+31 

mPleiadum 

7 

3.15 

14.2 

24  27.5 

11     7.3 

-  6  33.1 

+0.2509 

.5440 

.1165 

459 

-13 

e  Pleiadum 

5 

+3.16 

+14.3 

24     5.2 

11     9.0 

-  6  31.5 

+0.6570 

.5440 

+.1164 

+90 

+  9 

c  Pleiadum 

5 

3.16 

14.2 

23  59.3 

11  25.9 

-  6  15.2 

+0.7958 

.5442 

.1158 

+90 

+17 

d  Pleiadum 

5 

3.12 

14.3 

23  *64Si 

11  40.0 

-  6    1.5 

+1.2761 

.5443 

.1153 

+90 

+56 

rf  Tauri 

3 

3.13 

14.3 

23  43.8 

12  11.1 

-  5  31.6 

+1.1625 

.5447 

.1142 

+90 

+43 

jTPleiadum 

4 

3.12 

14.2 

23  41.0 

12  56.4 

-  4  47.8 

+1 .2990 

.5453 

.1126 

+90 

464 

1 

h  Pleiadum 

5i 

+3.13 

+14.2 

+23  46.0 

12  57.0 

-  4  47.2 

+1.2098 

.5453 

+.1 125 

+fK) 

+48 

B.A.C.H92 

6 

3.15 

13.6 

25  12.7 

13  25.6 

-  4  19.5 

-0.3039 

.5456 

.1115 

+26 

-41 

p  Tauri 
0  Tauri 
X^  Tauri 

6 

3.10 

12.2 

26    9.9 

22  30.5 

+  4  26.3 

-0.4116 

.5521 

.0910 

+20  -45 

5i 

3.08 

11.3 

27    3.6 

31   2  38.5 

+  8  25.6 

-1.0186 

.5549 

.0814 

-19+63 

5i 

3.05 

11.8 

25  20.6 

3  38.7 

+  9  23.6 

+0.9089 

.5556 

.0790 

+W 

+27. 

ya  Tauri 
B.A.C.1648 

8} 

+3.05 

+11.8 

+25  20.8 

3  38.9 

+  9  23.8 

+0.9036 

.5556 

+.0789 

+90 

427 

6i 

2.87 

7.9 

27  50.0 

22   4  14.8 

+  9    5.5 

-0.5855 

.5697 

+.0148 

+10 

-51 1 

B.A.C.1746 

(>h 

2.80 

7.1 

27  35.0 

10  23.6 

-  8  59.5 

-0.2795 

.5698 

-.0020 

+27 

-30 

136  Tauri 

5 

2.74 

6.1 

27  35.0 

17  29.3 

-  2  lO.l 

-0.3635 

.5748 

.0221 

+23 

-37 

eGeminorum 

^ 

2.50 

3.7 

25  15.1 

28  13  58.3 

-  6  28.5 

+1.0127 

.5784 

.0805 

+90 

+34, 

37  Geminorum 

6 

2.46 

3.0 

25  31.6 

18  32.8 

-  2    4.5 

+0.3270 

.5785 

.0924 

4«4 

-61 

39Geminorum 

6i 

+2.47 

+  2.6 

+26  14.4 

19  56.3 

-  0  44.3 

-0.5426 

.5785 

-.0975 

+13 

-54 

40  Geminorum 

6d 

2.46 

2.5 

26    4.7 

20  12.2 

-  0  29.1 

-0.4017 

.5785 

.(M)82 

+21  -44 

(J  Geminorum 

6 

2.42 

2.8 

24  23.3 

21  25.7 

+  0  41.6 

+1.2198 

.5785 

.1018 

+90*451 

48  Geminorum 

6 

2.37 

2.2 

24  19.9 

24  21  28.2 

+  0  34.7 

+0.8545 

.5782 

.1126 

+90+20. 

52  Geminorum 

6 

2.38 

1.8 

25    5.7 

2  21.7 

+  5  26.1 

-0.0431 

.5781 

.1151 

+41 

-27 

A  Geminorum 

5i'  +2.35 

+  1.4 

+25  17.0 

5  54.6 

+  8  50.8 

-0.6624 

.5774 

-.1246 

+  6-4)3 
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ELEMENTS  FOR  FACILITATING 

THE   PREDICTION 

OF  OCCULTATXONS  OP 

PLANETS  AND  STARS  BY  THE  MOON. 

1 

AIJG1JST.                                                                            1 

Star's— 

At  CONjuNcnoN  in  R, 

A. 

Limiting 
Parallels. 

Rtid'DS  from 

Namo, 

» 

Mag. 
6i 

187 

Aa 

8.0. 

AJ 

Apparent 
DDClinntion. 

Wa.shmgton 
Mean  'nme. 

Hoar  Angle 

H 

Y 

a/ 

y' 

N'n, 

S'n. 

B.A.C.2514 

+2^29 

+  0.7 

+24°  29.8 

(1     h     m 
94  12  17.4 

h     m 
-  9     1.1 

-0.7040 

.5765 

-.1416 

0 
+  4 

K  Geminor. 

3i 

2.28 

0.2 

24  41.3 

14  25.2 

-  6  58.2 

-1.2070 

.5761 

.1471 

-35  -66  1 

84  Geminorum 

6i 

2.20 

+  0.2 

22  38.9 

17  57.2 

-  3  34.3 

+0.3357 

.5752 

.1563 

+(>4 

-12 

7  Cancri 

6i 

2.17 

-  0.3 

22  24.7 

22  23.1 

+  0  41.5 

-0.1407 

.5741 

.1672 

+36 

-37 

fi^  Cancri 

6 

2.17 

0.7 

22  58.9 

23  22.9 

+  1  39.0 

-0.8863 

.5738 

.1696 

-  7 

-67 

u^  Cancri 

5i 

+2.14 

-  0.6 

+21  56.1 

2A    0    0.0 

+  2  14.7 

+0.0707 

.5737 

-.1710 

+47 

-26 

B.  A.  C-  8788 

6 

2.10 

1.1 

21     7.9 

5  11.9 

+  7  14.8 

-0.0387 

.5720 

.1833 

+41 

-33 

B.A.C.8854 

6 

2.03 

1.6 

19  23.8 

9  55.7 

+11  48.0 

+0.8190 

.5704 

.1940 

+90 

+11 

9  Cancri 

6 

2.06 

1.8 

20  51.2 

10  19.7 

-11  49.0 

-0.7264 

.5703 

.1948 

+  4 

-69 

35  Cancri 

6i 

2.04 

1.8 

20    0.4 

11  25.8 

-10  45.4 

-0.0889 

.5699 

.1972 

+38 

-37 

1 

39  Cancri 

6 

+2.04 

-  2.2 

+20  26.2 

13  25.0 

-  8  506 

-0.9173 

.56?)2 

-.2013 

-  8  -70 : 

40  Cancri 

6 

2.04 

2.3 

20  24.0 

13  27.2 

-  8  48.4 

-0.8882 

.5692 

.2015 

-  6  -70 

!  e  Cancri 

6 

2.02 

2.1 

19  58.4 

13  34  1 

-  8  41.8 

-0.4815 

.5692 

.2017 

+181-60 

42  Cancri 

dh 

2.01 

2.1 

iO  28.9 

13  40.8 

-  8  35.4 

-0.6801 

.5691 

.2019 

+  7-69 

B.A.C.2925 

6i 

2.02 

2.1 

20    0.6 

13  46.3 

-  8  30.1 

-0  5592 

.5691 

.2021 

+13-67 

d  Cancri 

4 

+1.98 

-  2.1 

+18  36.1 

^5  21.5 

-  6  58.4 

+0.5327 

.5685 

-.2055 

+78 

-12 

Venus 

+18  50.8 

16     1.9 

-  6  19.5 

+0.1473 

.5196 

.1958 

+52  -27  il 

B.A.C.4201 

6 

1.71 

13.0 

-  8    0.2 

29  17  27.7 

-  8  20.3 

+0.9888 

.5514 

.2743 

+82 

+10' 

^Virginis 

6 

1.72 

13.4 

8  47.0 

20    2.0 

-  5  51.1 

+1 .0537 

.5519 

.2741 

+81 

+14 

;)^Virginis 

5 

1.76 

13.3 

7  19.7 

22  27.1 

-  3  31.1 

-1.0380 

.5524 

.2702 

-15 

-90 

B.A.C.4259 

6 

+1.76 

-13.3 

-  7  21.8 

22  30.6 

-  3  27.7 

-1.0184 

.5525 

-.2701 

-14 

-90 

B.A.C.4312 

61 

1.78 

14.1        9  40.71 

30   3  46.5 

+  1  37.1 

-0.1435 

.5538 

.2651 

+33 

-51 

^Virgin  is 

5 

1.79 

13.9 

8  52.8 

5    5.0 

+  2  52.8 

-1 .2779 

.5541 

.2638 

-36|  -90 , 

75Vjrgini8 

6 

1.96,    15.9 

14  44.4 

21  45.3 

-  5    2.5 

+0.2t)99 

.5593 

.2423 

+54!  -28 1 

83  Virginis 

6 

2.02 

16.2 

15  34.2 

31    2  43.2 

-  0  15  4 

-0.0567 

.5611 

.2341 

+34  -47 1 

1 

85Virgini8 

6 

+2.02 

-16.1 

-15    9.5 

3  11.4 

+  0  11.8 

-0.5765 

.5613 

-.2334 

+  8  -82 

87  Virginis 

6 

2.03 

16.6     17  15.2| 

3  56.8 

+  0  55.6 

+1 .3354 

.5615 

.2321 

+73;  +46 

89  Virginis 

5 

2.05 

16.7 

17  31.8 

4  59.7 

+  I  56.2 

+1.3703 

.5619 

.2305 

+73;  +56 ; 

B.A.C.4722 

6 

2.21 

16.8 

17  38.1 

15  45.2 

-11  42.0 

-0.8972 

.5660 

.2103 

-14  -90; 

B.A.C.4739 

6 

+2.23  -17.0 

-18    9.2 

17    5.7 

-10  24.4 

-0.6580 

.5666  -.2078 1 

0;  -90  i 

1      • 

8E 

PTEMBE 

It. 

1 

1 

B.A.C.4923 

6 

+2.50 

-17.2   -20  52  1 1 

1    9     1.6 

+  4  55.6 

-0.9698 

.5726' -.1727 

-22 

-90 

B.A.C.4984 

6 

261 

17.8 

23  31.4 

14    5.6 

+  9  48.1 

+0.8738 

.5742 

.1606 

+67 

+  6 

B.A.C.J5()23 

6 

2.66 

17.1 

21  57.1 

16  45.9 

-11  37.8 

-1.1297 

.5751 

.1539 

-37 

-91) 

42  Librse 

54 

2.84 

16.7 

23  25.5 

9   2  21.9 

-  2  24.0 

-1.0051 

,5777 

.1289 

-30 

-90 

B.A.C.5197 

6 

+2.90 

-16.9 

-24  20.1 

4  34.6 

-  0  16.4 

-0.3540 

.5782 

-.1230 

+  7 

-65 

6  Hcorpii 

5 

2.94 

16.9 

25  23.(» 

6  36.6 

+  1  40.8 

+0.4731 

.5787 

.1172 

+51 

-17 

A-  S  jorpii 

5 

2.95 

167 

24  57.9 

7  40.3 

+  2  42.1 

-0.0771 

.5789 

.1145 

+21 

-48' 

B.  A.  C.  5253 

6 

2.95 

16.2 

24  10.3 

7  48.1 

+  2  49.5 

-0.9047 

.5789 

.1141 

-24,  -90 

B.A.C.5255 

6 

2  96 

16.5 

25    3.1 

7  54.5 

+  2  55.7 

-0.0168 

5789 

.1139 

+24'  -44 

3Scorpii 

6 

+2.97 

-16.4 

-24  53.2 

8    5.5 

+  3    6.3 

-0.2056 

.5789 

-.1134 

+14 

-56' 

4  Scorpii 

6 

2.99 

16.8     25  54.7 

8  24.6 

+  3  24.6 

+0.8074 

.5790 

.1126 

+64 

+  3' 

;  B.A.C.5286 

64 

2.99 

16.3     24  28.9 

9  40.0 

+  4  37.1 

-0.7960 

.5790 

.1090 

-18 

-90 

K  Scorpii 

6 

3.02 

16.8 

25  45.9 

9  44.9 

+  4  41.8 

+0.5105 

.57!)  1 

.1087 

+52  -15; 

B.A.C.5314 

6 

3.04 

16.4     25  31.7 

11  32.8 

+  6  25.5 

+0.0764 

.5795    .1037 

+28  -39 

B.  A.C.5347 

5 

+3.09 

-16.2  -26    0.2 

13  26.0 

+  8  14.4 

+0.3730 

.5798  -.0984 

+43  -22' 

ff  Scorpii 

34 

3.17 

15.3     25  18.2 

18  39.1 

-10  45.0 

-0.8243 

.5803 

.0838 

-22  -90 

1  a  Scorpii 
B.A.C.5800 

14    3.26 

15.3 

26    9.8 

21  54.1 

-  7  37.7 

-0.1949 

.5805 

.0746 

+11 

-55 

64 

3.61 

12.4 

26  50.4 

3  15  44.1 

+  9  30.7 

-0.3680 

.5790 

.0229 

-3-67 

;  A^Ophiuchi 

54 

3.61 

12.2J    26  25.5 1 

16  13.2 

+  9  58.7 

-0.8119 

.5789 

.0214 

-27  -90 

A'^Ophiuchi 

6 

+:?.6I 

-12.2 

-26  25.4 

16  13.3 

+  9  58.8 

-0.8130 

.5789    .0214 

-27  -90 

1  38  0phiuchi 

64 

3.64 

1 1 .9     26  29.7 1 

17    6.8 

+10  50.3 

-0.7563 

.5788,    .0188 

-24  -90 

430phiuc!ii 

6 

3.71 

121 

28     1 .5 

19  21.7 

-11     0.0 

+0.8059 

.5783;    .0125 

+62  +  4 

B.  A.  C.  591)9 

64 

372    10.81     26  1061 

22  46.3 

-  7  43.4 

-1.1527 

.5774  -.0027 

-52  -90 

i  3Sagittarii 

5    +3  88  -  9.9;  -27  47.1 1 

4    5    7.4 

-  1  36.9 

+0.5723. 

.5773  +.0155 

+50 

-" 
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ELEMENTS 

FOR   FACILITATING 

THE   PREDICTION 

OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON. 

1 

SEPTEMBER.                                                                                   | 

Stab's— 

At  Conjunction  in  R. 

A. 

Luniting 
Parallelii. 

Red*ns  Arom 

Name. 

Mag. 

187 

Aa 

8.0. 

AJ 

Apparent 
Declinalion. 

Washington 
Mean  Time. 

Hoar  Angle 

H 

r 

a/ 

y' 

N'n. 

S'n. 

0 
-56 

B.A.C.6024 

+3^.87 

-  9.5 

O         / 

-27     1.3 

d     h   m 
4    6  16.7 

h    m 
-  0  30.3 

-0.2096 

.5749 

+.0186 

+  5 

B.A.C.6063 

6^ 

3.96 

9.0 

28  •  2.9 

8  50.3 

+  1  57.4 

+0.9262 

.5739 

.0259 

+62 

+12 

B.A.C.6194 

6 

4.06 

6.7 

27    5.2 

17  37.7 

+10  24.8 

+0.24i)2 

.5698 

,0501 

+:i2 

-29 

>.  Sagittarii 

3 

4.09 

5.2 

25  29.3 

21  47.3 

-  9  34.9 

-1.2109 

.5677 

.0610 

-53 

-90 

B.A.C.6369 

6 

4.17 

3.4 

25    8.2 

5   4  52.8 

-  2  45.2 

-1.0907 

.5637 

.0793 

-40 

-90 

08agittarii 

3^ 

44.21 

-  4.0 

-27    6.9 

5  10.7 

-  2  27.9 

+1.0361 

.5635 

+.0801 

+63 

+30 

trSagittarii 

2i 

4.27 

2.8 

26  26.8 

9  17.3 

+  1  29.7 

+0.6769 

.5611 

.0902 

+62 

-  5 

B.A.C.6490 

6i 

4.26 

1.6 

25    1.0 

12  25.0 

+  4  30.6 

-0  5533 

.5591 

.0980 

-  5 

-62 

B.A.C.6562 

^k 

4.35 

0.9 

26    6.7 

17    3.2 

+  8  58.8 

+1.0957 

.5559 

.1089 

4«4 

+25 

^  Sagittarii 

6 

4.33 

0.5 

25  27.9 

18    4.6 

+  9  58.1 

+0.5182 

.5552 

.1113 

+54 

-14 

B.A.C.6576 

6 

+4.30 

-  0.1 

-24  23.2 

18    6.1 

+  9  59.5 

-0.6325 

.5552 

+.1114 

+  8 

-90 

•X}  Sagittarii 

6 

4.36 

+  0.9 

24  44.6 

22  22.4 

-  9  53.1 

+0.2458 

.5523 

.1209 

+38^-30  1 

')^  Sagittarii 

6i 

4.36 

0.9 

24  39.0 

22  25.3 

-  9  50.3 

+0.1520 

.5523 

.1210 

+34 

-35 

r^  Sagittarii 
B.A.C.6699 

6 

4.35 

1.0 

24  11.9 

22  29.2 

-  9  46.6 

-0.3234 

.5523 

.1211 

+  9 

-63 

% 

4.35 

2.2 

23  34.4 

6   3    0.8 

-  5  24.5 

-0.4245 

.5491 

.1308 

+  5 

-71 

h\  Sagittarii 

6 

+4.40 

+  1.9 

-24  59.0 

3    9.0 

-  5  16.5 

+1.1082 

.5490 

+.1313 

+^>5 

+23 

53  Sagittarii 

6 

4.38 

2.7 

23  42.1 

4  53.4 

-  3  35.8 

-0.0376 

.5477 

.1349 

+25 

-46! 

B.A.C.6727 

6i 

438 

2.7 

23  42.2 

5     1.2 

-  3  28.2 

-0.0170 

.5476 

.1352 

+26 

-44' 

B.A.C.6864 

6 

4.45 

5.3 

23    4.1 

14  44.3 

+  5  55.2 

+0.7117 

.5407 

.1547 

+67 

-  4 

B.A.C.6878 

6i 

4.45 

5.6 

22  56.1 

15  49.6 

+  6  58.2 

+0.7359 

.5398 

.1567 

+67 

-  1 

B.A.C.6889 

6 

+4.41 

+  6.0 

-21  39.3 

16  25.3 

+  7  32.7 

-0.5509 

.5393 

+.1579 

+  2 

-80 

JuriTER 

21  18.4 

17  22.4 

+  8  28.0 

-0.7764 

.5414 

.1602 

-11 

-90 

4  Capricorni 

6 

4.47 

7.4 

22  11.0 

22  31.6 

-10  33.0 

+1.0184 

.5350 

.1689 

+68 

+16 

V  Capricorni 

5i 

4.41 

10.5 

18  33.8 

7    9  10.0 

-  0  15.2 

-1.0132 

.5273 

,1867 

-22 

-90 

B.A.C.7202 

6 

4.44 

11.3 

18  38.6 

13  15.3 

+  3  42.4 

-0.1535 

.5245 

.1924 

+26 

-52 

B.A.C.7209 

6i 

+4.44 

+11.5 

-18  28.9 

13  42.8 

+  4     9.1 

-0.2411 

.5243 

+.1931 

+22 

-57 

19  Capricorni 

6 

4.44 

12.1 

18  22.8 

16  25.1 

+  6  46.3 

+0.1760 

.5224 

.1969 

+44 

-34' 

21  Capricorni 

6 

4.45 

12.8 

18    0.1 

19  26.7 

+  9  42.1 

+0.3657 

.5204 

.2010 

+55:  -24 , 

f^  Capricorni 

6 

4.44 

13.3 

17  42.8 

21  59.6 

-11  49.4 

+0.5677 

.5187 

JJ043 

+67-13 

29  Capricorni 

6 

4.41 

14.8 

15  40.4 

8   2  59.9 

-  6  58.2 

-0.6204 

.5156 

.2104 

+  5|-85 

B.A.C.7487 

(>i 

+4.40 

+16.8 

-14     1.1 

12  35.1 

+  2  20.0 

-0.3614 

.509?) 

+.2210 

+30-64 

42  Capricorni 

5 

4.42 

17.3 

14  35.2 

16  23.5 

+  6     1.7 

+1.1082 

.5077 

.2247 

+76+20 

^  Capricorni 

5i 

4.36 

18.1 

11  55.4 

19    3.0 

+  8  36.6 

-1.2114 

.5063 

.2272 

-31 

-90 

B.A.C.7697 

c>i 

4.36 

20.1 

11     2.1 

9   6  10.6 

-  4  34.8 

+0.3902 

.5010 

.2360 

+62 

-33 

e^  Aquarii 

6 

4.38 

20.2 

11  24.9 

7  54.7 

-  2  53.7 

+1.2181 

.5002 

.2372 

+79 

+28 

d  Aquarii 

^h 

+4.32 

+21.1 

-  8  23.1 

11  22.3 

+  0  28.1 

-1 .2933 

.4989 

+.2394 

-37 

-90 

B.A.C.7774 

6 

4.35 

20.9 

9  38.5 

11  2:^.6 

+  0  29.4 

+0.0964 

.4989 

.2394 

+46 

-38 

p  Aquarii 

h\ 

4.33 

21.4 

8  25.6 

13  13.0 

+  2  15.8 

-0.8044 

.4980 

.2405 

-  1 

-90 

67  Aquarii 

5i 

4.29 

23.1 

7  35.6 

10    1  56.6 

-  9  21.6 

+1 .3804 

.4936 

.2467 

4«3 

+46 

B.A.C.7986 

6 

4.28 

23.9 

5  37.8 

8  38.2 

-  2  50.9 

+0.8706 

.4919 

.2489 

+85  +  3 

B.A.C.8152 

6i 

+4.20 

2JV.7 

-  0  22.3 

11    0  38.9 

-11   15.9 

-0.9406 

.4892 

+.2515 

-7-90 

9  Piscium 

6 

4.19 

25-9 

+  0  27.6 

2  45.6 

-  9  12.7 

-1 .3320 

.4890 

.2516 

-39,-90 

15Piscium 

6d 

4.20 

26.2 

0  38.8 

7  26.3 

-  4  39.4 

-0.3627 

.4888 

.2515 

+25,-64 

16  Piscium 

6 

4.20 

26.2 

1  26.0 

7  57.7 

-  4    8.8 

-1.1038 

.4888 

.2514 

-18  -89 

^  Piscium 

5 

4.18 

26.4 

1     7.0 

11   10.4 

-  1     1.3 

+0.0546 

.4887 

.2512 

+46 

-40, 

19  Piscium 

6 

+4.18 

+26.5 

+  2  49.0 

13  38.1 

+  1  22.5 

-1.2156 

.4887 

+.2509 

-26  -^ 

B.A.C.8276 

()i 

4.19 

26.6 

1  32.8 

15    0.4 

+  2  42.6 

+0.5395 

.4887 

.2507 

^11  -15 

22  Piscium 

6 

4.18 

26.7 

2  15.6 

16  47.6 

+  4  26.9 

+0.1946 

.4887 

.2504 

+54  -33 

25  Piscium 

(>d 

4.18 

26.8 

1  25.2 

17  25.3 

+  5    3.6 

+1 .2838 

.4888 

.2502 

+90  +3:j 

45  Piscium 

6 

4.15 

27.1 

7     1.4 

12  11  50.9 

-  1     0.4 

-0.:'802 

.4908 

.2441 

+24-64 

51  Piscium 

6 

4.13 

27.3 

6  17.4 

15  36.4 

+  2  39.0 

+1.3502 

.4914 

.2423 

+90' +43 

1 

75  Piscium 

6 

+4.11 

+26.5 

+12  18.6 

18  10  29.4 

-  2  58.8 

-0.8770 

.4969 

+.22J)8 

-  4-78! 

77  Piscium 

3i 

4.09 

25.9 

14  43.4 

23  56.3 

+10     5.3 

-0.5466 

.5023 

.2176 

+15-69 

101  Pisci^im 
105  Piscium 

6 

4.09 

25.9 

14     2.7 

14   2  14.0 

-11  40.8 

+0.7040 

.5033 

.2153 

+90  -  1 

6 

4.09 

25.5 

15  47.6 

4  17.0 

-  9  41.4 

-0.7980 

.5042 

.2132 

0-74; 

3  Arietis 

(i.i 

4.09 

25.1 

16  48.5 

7  54.9 

-  6    9.7 

-1.1561 

.5060 

.2092 

-25,  -73 1 

4  Arietis 

6 

+4.09 

+25.1 

+16  21.3 

8  45.7 

-  5  20.3 

-0.4776 

.5065 

+.2081 

+19-63 

— — — - — 

—    

—       — 

— 

—       —  - 
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ETiEBIENTS 

FOR  FACILITATING 

DICTION 

OF  0CCULTATI0N8  OF 

THE   PRE] 

PLANETS  AND  STARS  BY  THE  MOON. 

SEPTEMBER, 

Stau'b— 

At  Conjunction  ik  R.  A. 

Limiting 
Parallels. 

Rcd'ns  from 

Kome. 

Mag. 

• 

6 

1871 

Aa 

8.0. 

AS 

Apparent 
DecUnation. 

Waabineton 
Mean  Tune. 

Hour  Angle 

H 

Y 

a/ 

y" 

N'n. 

o 
+19 

S'n. 

o 

-62 

£  Arietifl 

ft 

+4.09 

+247 

+17  13.7 

(1     h    m 
1413  32.4 

h     m 
-  0  42.0 

-0.464 1 

.5088 

+.2028 

B.A.C.632 

6 

4.08 

24.3 

17  40.4 

16  49.9 

+  2  29.7 

-0.2976 

.5107 

.1984 

+27 

-51 

15  Arietis 

6 

4.09 

23.7 

18  55.8 

20  21.5 

+  5  55.0 

-0.9975 

.5126 

.1938 

-13 

-71 

^Arietis 

5d 

4.08    2:J.3 

19  20.6 

15    0  10.8 

+  9  37.6 

-0  7233 

.5148 

.1886 

+  4 

-71 

26  Arietifl 

6 

4.06    22.7 

19  19.2 

6  28.6 

-  8  16.1 

+0.4616 

.5185 

.1794 

+72 

-10 

V  Arietifl 

H 

+4.08 

+22,0 

+21  26.3 

10  30.9 

-  4  21.2 

-1.1676 

.5210 

+.1731 

-28 

-69 

fi  Arietifl 

5|b 

4.05 

22.4 

19  29.8 

12  17.9 

-  2  37.5 

+1 .2832 

.5220 

.1703 

+90 

+49 

e  Arietifl 

4i 

4.08 

2L2 

20  51.4 

20  30.0 

+  5  19.2 

+1.1223 

.5270 

.1567 

+90 

■^4 

64  Arietifl 

6 

4.06 

18.8 

24  17.7 

16   8  22.8 

-  7  11.0 

-0.9247 

.5345 

.1350 

-10 

-66 

7  Tauri 

6 

4.05 

18.1 

24     3.5 

13    6.9 

-  2  36.2 

-0.0467 

.5375 

.1254 

+41 

-29 

1]  Tauri 

6 

+4.04 

+17.3 

+24  56.3 

16    1.3 

+  0  12.4 

-0.6542 

.5394 

+.1193 

+  7 

-63 

^Pleiadum 
iPieiadum 

H 

4.00 

17.4 

23  54.5 

17  53.8 

+  2     1.2 

+0.6925 

.5405 

.1157 

+90 

+11 

4 

3.99 

17.4 

23  44.0 

17  56.0 

+  2     3.3 

+0.8886 

.5405 

.1157 

+90 

+22 

m  PleiaduDi 

7 

4.02 

17.3 

24  27.5 

18    2.9 

+  2    9.9 

+0.1081 

.5406 

.1152 

+49 

-20 

ePleiadum 

5 

4.01 

17.3 

24     5.3 

18    4.7 

+  2  117 

+0.5177 

.5406 

.1152 

+78 

+  1 

£pleiadum 

5 

+4.02 

+17.3 

+23  59.4 

18  21.9 

+  2  28.4 

+0.6575 

.5408 

+.1142 

+90 

+  9, 

ilPJeiadum 

5 

3.99 

17.4 

23  34.3 

18  36.2 

+  2  42.1 

+1.1418 

.5409 

.1141 

+90 

+41' 

ff  Tauri 

3 

4.00 

17.3 

23  43  9 

19    7.7 

+  3  12.5 

+1 .0273 

.5413 

.1131 

+90 

+32 

/Pleiadum 

4 

3.99     17.2 

23  41.0 

19  53.8 

+  3  57.1 

+1.1652 

.5417 

.1125 

+90 

+43 

APIeiadum 

H 

4.00 

17.2 

23  46.0 

19  54.4 

+  3  57.7 

+1 .0750 

.5417 

.1114 

+90 

+36, 

B.  A.  C.I  192 

6 

+4.02  +16.6 

+25  12.8 

20  23.5 

+  4  25.8 

-0.4521 

.5420 

+.1104 

+18 

-50 

p  Tauri 
^  Tauri 
X^  Tauri 

6 

3.99 

14.8 

26    9.9 

17    5  38.1 

-10  38.5 

-0.5625 

.5476 

.0899 

+12 

-55] 

5i 

3.98 

13.9 

27    3.7 

9  50.9 

-  6  34.4 

-1.1765 

.5500 

.0802 

-35 

-63 

H 

3.93     14.3 

25  20.6 

10  52.3 

-  5  35.2 

+0.7704 

.5505 

.0778 

+90 

+19 

;f«  Tauri 

Sh 

3.93 

14.3 

25  20.9 

10  52.6 

-  5  34.9 

+0.7658 

.5505 

.0778 

+90 

+19 

B.A.C.1648 

(i^ 

+3.80 

+  8.9 

+27  50.0 

1812    3.3 

-  5  18.2 

-0.7405 

.5623 

+.0147 

0 

-62 

B.A.C.1746 

()-S 

3.71       7.8 

27  35.0 

18  22.1 

+  0  46.8 

-0.4302 

.5644 

-.0020 

+19 

-39 

136  Tauri 

5 

3.66      6.3 

27  35.0 

19    1  39.9 

+  7  48.3 

-0.5138 

.5664 

.0217 

+14 

-46 

•139TaiHri 

oh 

3.5S      6.5 

25  56.3 

3  39.3 

+  9  43.2 

+1.1863 

.5669 

.0271 

+90 

+53 

e  Gominorura 

3i 

3.35 

2.9 

25  15.0 

22  45.8 

+  4    6.9 

+0.8869 

.5692 

.0790 

+90 

+26 

1 
37Geininorum 

6 

+3.31 

+  1.9 

+25  31.6 

90   3  28.8 

+  8  39.3 

+0.1941) 

.5692 

-.0915 

+55 

-13 

39  Geminorum 

(ih 

3.32 

1.4 

26  14.4 

4  54.9 

+10    2.3 

-0.6864 

.5692 

.0954 

+  4 

-()3, 

40  Geminorum 

(ih 

3.31       1.4 

26    4.7 

5  11.3 

+10  18.0 

-0.5436 

.5692 

,oim 

+13 

-54 

(J  Geminorum 

6 

3.25 

1.7 

24  23.2 

6  27.0 

+11  30.9 

+1.0998 

.5601 

.0994 

+90 

+39 

48  Geminorum 

6 

3.19 

0.9 

24  19.9 

10  37.0 

-  8  28.5 

+0  7199 

.5688 

.1104 

+90 

+13 

52  Geminorum 

6 

+3.20 

+  0.3 

+25    5.6 

11  32.1 

-  7  35.5 

-0.1773 

.5687 

-.1127 

+33 

-34 

A  Geminorum 

5i 

3.16  -  0.4 

25  17.0 

15  11.5 

-  4    4.3 

-0.8030 

.5684 

.1222 

-  3 

-65 

B.A.C.25I4 

6i 

3.06 

1.3 

24  2J).7 

21  45.8 

+  2  15.3 

-0.8402 

.5675 

.1388 

-  5 

-66 

B4  Geminorum 

(>d 

2.95 

1.8 

22  38.9 

91    3  35.6 

I.  7  52.1 

+0.2161) 

.5664 

.1530 

+56 

-17 

7  Cancri 

6i 

2.88 

2.6 

22  24.7 

8    9.3 

-11  44.3 

-0.2618 

.5655 

.1638 

+29 

-44 

1  a' Cancri 

6 

+2.8H 

-  2.9 

+22  58.9 

9  10.5 

-10  45.3 

-1.0153 

.5653 

-.1662 

-16 

-67 

tfl  Cancri 

5i 

2.84 

2.7 

21  56.0 

9  48.7 

-10    8.5 

-0.0467 

.5652 

.1677 

+41 

-33 

B.A.C.2788 

6 

2.77 

3.4 

21     7.9 

15    9.1 

-  5    0.0 

-0.1524 

.5640 

.1797 

+35 

-39 

B.  A.  C.  285-1 

6 

2.6:1 

3.7 

19  23.8 

20    0.1 

-  0  19.5 

+0.7186 

.5627 

.1903 

+90 

+  5 

,  9  Cancri 

6 

2.71 

4.1 

20  51.2 

20  24.8 

+  0    4.3 

-0.8431 

.5626 

.1911 

-  4 

-69 

35  Cancri 

6i 

V2.67 

-  4.1 

+20    0.4 

21  32.7 

+  1     9.6 

-0.1981 

.5623 

-.1935 

+32 

-43 

39  Cancri 

6 

2.6tf 

4.6 

20  26.1 

2:)  34.8 

+  3    7.4 

-1 .0320 

.5618 

.1975 

-16 

-70 

40  Cancri 

6 

2.68 

4.6 

20  24.0 

23  36.9 

+  3    9.4 

-1.0025 

.5618 

.1978 

-14 

-70 

e  Cancri 

6 

2.65 

4.5 

19  58.4 

23  44.0 

+  3  16.2 

-0.5928 

.5618 

.1980 

+11 

-66 

42  Cancri 

6i'    2.64      4.5 

20    8.9 

23  50.9 

+  3  22.8 

-0.7932 

.5618 

.1983 

0 

-70 

B.A.C.2I>25 

6i,   2.65 

4.5 

20    0.6 

23  56.5 

+  3  28.2 

-0.6713 

.5618 

.1984 

+  7 

-70, 

i5  Cancri 

4 

+2.60 

-  4.3 

+18  36.0 

33    1  34.1 

+  5    2.3 

+0.4346 

.5613 

-.2017 

+70 

-12 

7r*  C-mcri 

^h 

2.4il      5.1 

15  29.1 

13  32.7 

-  7  25.0 

+1 .0224 

.5582 

.2244 

+90 

+20, 

T"^  Cancri 

6 

2.40 

56 

15  26.7 

14  47.4 

-  6  12.9 

+0.7811 

.5579 

.2266 

+90 

+  ^1 

7  Leonifl 

6i 

2.32'      6.8 

14  55.2 

23  47.8 

+  2  28.1 

-0.8000 

.5557 

.24 1 3 

0 

-75  ' 

tIi  Leonifl 
18  Leonifl 

•   6 

2.,i7      7.2 

14  34.6 

33    3  16.3 

+  5  49.4 

-1.2930 

..^i550!    .24631 

-37  -76 

6 

+2.22 

-  6.9 

+12  22.2 

1          4  26.0 

+  6  56.5 

+0.6159 

.5548 

-.2479 

+84 

-7. 

iWM* 
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ELEMENTS  FOR  FACILITATING  THE   PREDICTION  OF   0CCULTATI0N8  OF 

PLANETS  AND  STARS  BY  THE  MOON. 


SEPTEMBER. 


Star' 


At  OoxjuNcnoN  ik  R.  A. 


Limitine 
PanlleU. 


Name. 


B.A.C.3345 
It  Leonis 
A  Leoniii 
B.A.C.3538 
44  Leonis 

B.  A.  C.  3562 
48  Leonis 
B.A.C.4722 
B.A.C.4739 
B.A.C.495W 

B.A.C.4984 
B.A.C.5023 
42  Libree 
B.  A.  C.  511)7 
b  Scorpii 

A«Scorpii^ 
B.  A.  C.  5253 
B.  AC.  5255 

3  Scorpii 

4  Scorpii 

B.A.C.5286 
TT  Scorpii 
B.A.C.53I4 
B.A.C.5347 
a  Scorpii 

a  Scorpii 
B.A.C.5800 
A'  Ophiuchi 
A«Ophiuchi 


Mag. 


6 

5 

5 

64 

6 

6i 

6 

6 

6 

6 

6 

6 

5i 

6 

6 

5 
6 
6 
6 

a 

6i 

3 

6 

5 

3i 

H 

e>i 

54 
6 


Red'ns  from 
1878.0. 


+2.11) 

2.19 
2.12 
2.07 
2.06 

+2.06 
2.01 
1.98 
1.98 
2.19 

+2.27 
2.30 
2.45 
2.50 
2.55 

+2.55 
2.55 
2.56 
2.57 

2.58 

+2.58 
2.60 
2.62 
2.66 
2.74 

+2.81 
3.13 
3.14 

f3.14 


-  7.6 

7.6 
7.7 

8.2 
8.4 

-  8.4 
8.6 

15.2 
15.3 
15.4 

-15.9 
15.4 
15.1 
15.1 
15.2 

-15.1 

14.8 
15.1 
15.0 
15.2 

-14.7 

15.0 
14.8 
14.8 
14.1 

-14.0 
11.7 
11.5 

-11.5 


Apparent 
Declluation. 


Wftshinston 
Moan  Time. 


+  11 

13 

10 

9 

9 


59.5 
1.4 
35.6 
34.5 
24.1 


+  9  93.4 
+  7  34.7 


-17 

18 


38.1 
9.2 


20  52.1 


■23 
21 
23 
24 
25 

-24 
24 
25 
24 
25 

-24 
25 
25 
26 
25 


31.4 
57.1 
25.4 
20.1 
23.9 

57.9 
10.3 
3.0 
53.2 
54.6 

28.9 
45.9 
31.7 
0.2 
18.1 


-26  9.8 
26  50.4 
26  25.5 
-26  25.4 


93 


h 

4 

9 

13 

20 

21 

21 
34    1 

1^8   0 

2 

17 

22 
1 
10 
12 
14 


17 
17 
19 
21 
80   2 


m 
56.9 
37.9 
56.1 
17.2 
37.5 

46.7 
53.3 
57.0 
14.9 

38.8 

32.6 

7.5 

24.4 
32.8 

30.8 


Tlonr  Angle 

H 


15  32.4 
15  40.0 
15  46.1 

15  56.8 

16  15.2 


28.3 
33.0 
17.5 
6.9 
10.5 


5  19.6 

22  39.9 

23  8.3 

23    8.4 


h 
+  7 
+H 

-  7 

-  1 

-  0 


ra 
26.4 
57.4 
53.5 
45.8 
28.2 


-  0  19.3 
+  3  38.7 

-  0  42.2 
+  0  32.7 

-  8  39.4 

-  3  57.1 

-  1  28.3 
+  7  26.4 
+  9  29.6 
+11  22.8 


-11 
-11 
-11 
-11 
-10 


38.0 
30.8 
24.9 
14.6 
57.0 


9  46.8 
9  42.3 
2.0 
17.0 
25.7 


8 
6 
1 


+  1 


-  5 


35.7 
45.9 

-  5  18.6 

-  5  18.5 


+0.8050 
-1. 3421 

-0.0320 
-0.6942 
-0.8794 

-0.9091 
-0.2277 
-0.7570 
-0.5199 
-0.8076 

+1.0113 
-0.9660 
-0.8264 
-0.1846 
+0.6311 

+0.0904 
-0.7239 
+0.1500 
-0.0358 
+0.9607 

•0.6160 
+0.6700 
+0.2440 
+0.5372 
-0.6381 

-0.0167 
-0.1788 
-0.6163 
-0.6172 


y' 


Wn,   S'n 


.5547 
.5538 
.5531 
^5522 
.5520 

.5520 
^17 
.5766; 
.5772' 
.4836j 

.5853 

.5868 
.5886 
.5889 
.5893. 


-.2487 
.2548 
i2600 
Ji2666 
.2679 

-.2680 
J2716 
.2129 
J2101 
.1748 

-.1621 
.1556 
1304 
.1243 
.1188 


r    0 

♦ilO:+7; 


-43 


+  7 
-3 


-77i 


+42^  ^2 1 


-81 
-81 


.5894  -.1159 
.5894;  .1155 
.5894!  .1152 
.5895;  .1146 
.5896  .1137 


.5897, 
.581>7 
.5899 
.5900 
.5901 

.5901 
.5869! 
.5869, 
.5869: 


-.1106 
.1103 

.1049 
.0997 
.0846 

.0752 
.0230 
.0216 
.0215 


-5l-8Ii 
+3lU'>4' 

-  5i-90J 
+  8-77. 
-12-90. 

467+16! 
-24; -9»' 
-18' -IK): 
+16-54 
46li-7 

+2J»|  -38 
-13-90 
aM.  -35 
+5i2,-45 
464+14 

-8-88. 
+62!- 5' 
+37' -29' 
♦53  -i:i 
-ia-90 

+20|  -44 
+  7i^4 
-16i  -89 
-16-4)0 


OCTOBER. 


38  Ophiuchi 
43  Ophiuchi 
B.A.C.5909 
3  Sagittarii 
B.A.C.6024 

B.A.C.6063 
B.A.C.6194 
X  Sagittarii 
B.A.C.6369 
^  Sagittarii 

a  Sagittarii 
B.A.C.6490 
B.A.C.6562 
W;  Sagittarii 
B.A.C.6576 

;^i  Sagittarii 
■)('  Sagittarii 
X^  Sagittarii 
B.A.C.6699 
h^  Sagittarii 

53  Sagittarii 

B.A.C.6727 

B.A.C.6864 

B.A.C.6878 

B.A.C.6889 


^h 

+3.16 

-11.3 

6 

3.22 

11.5 

(ii 

3.24 

10.3 

5 

3.39 

9.6 

(>i 

3.40 

9.2 

6i 

+3.47 

-  8.9 

6 

3.58 

7.0 

3 

3.61 

5.7 

6 

3.69 

3.9 

3i 

3.75 

4.5 

2i 

+3.B0 

-  3.4 

6i 

3.80 

2.3 

64 

3.90 

1.5 

6 

3.89 

1.1 

6 

3.86 

-  0.7 

6 

+3.93 

+  0.1 

6i 

3.92 

0.1 

6 

3.92 

0.2 

^\ 

3.94 

1.5 

6 

3.98 

1.0 

6 

+3.97 

+  1.9 

6i 

3.97 

1.9 

6 

4.07 

4.2 

64 

4.06 

4.6 

6 

+4.02 

+  5.1 

-26  29.7 
28     1 .5 

26  10.6 

27  47.1 
27     1.3 


-28 
27 
25 
25 
27 


2.9 
5.2 
29.3 
8.2 
6.9 


-26  26.8 

25  1.0 

26  6.7 
25  27.9 
24  23.2 


-24 
24 
24 
23 


44.6 
39.0 
12.0 
34.4 


24  59.0 


-23  42.1 
23  42.2 
23  4.2 
22  56.1 
-21  39.3 


0 

2 

5 

11 

12 


0.5 
12.1 
31.8 
44.3 
52.4 


15  22.4 
23  59.6 
9  4  5.0 
1 1  3.9 
11  21  J> 


15 

18 

23 

3    0 

0 

4 

4 
4 

8 
9 

10 
10 
20 
21 
22 


24.8 

30.1 

5.2 

5.9 

7.4 

21.2 
24.2 

29.0 

57.4 

5.6 

49.1 
56.9 
36.5 
4 1 .5 
17.1 


-  4  28.5 

-0.5614 

.5866 

-.0190 

-  2  22  1 

+0.9806 

.58o8 

.0124 

+  0  49.7 

-0.9515 

.5845 

-.0025 

+  6  47.5 

+0.7535 

.5820 

+.0156 

+  7  52.9 

-0.0181 

.5813 

.0189 

+10  17.0 

+1.1043 

.5801 

+.0261 

-  5  25.8 

+0.4370 

.5750 

.0503 

-  1  29.7 

-1.0104 

.5724 

.0613 

+  5  13.5 

-0.8919 

.5679 

.0796 

+  5  30.4 

+1.2201 

.5677 

.0804 

+  9  24.7 

+0.8618 

.5648 

+0.905 

-11  36.8 

-0.3582 

.5621 

.0981 

-  7  11.7 

+1.2776 

.5585 

.1090 

-  6  13.1 

+0.7044 

.5577 

.1114 

-  6  11.7 

-0.4381 

.5577 

.1114 

-  2  6.9 

+0.4329 

.5543 

+.1210 

-2  40 

+0.3399 

.5543 

.1211 

-  2  0.4 

-0.1327 

.5539 

.1212 

+  2  19.5 

-0.2344 

.5506 

.1309 

+  2  27.4 

+1.2888 

.5505 

.1312 

+  4  7.3 

+0.1495 

.5490 

+.1348 

+  4  14.8 

+0.1700 

.5490 

.1351 

-10  25.2 

+0.8915 

.5411 

.1542 

-  9  22.4 

+0.9152 

.5402 

.1562 

-  8  48.0 

-0.3661 

.5398 

+.1572 

-13 
462 
-37 
-»62 
+15 

462 
+43 
-35 
-26 
463 

464 
+  5 
464 
465 
+  2 

+50 
+44 
+19 
+15 
465 

+35 
+36 
467 
467 
+11 


-83 
+17 
-90 
+  I 
^4 

+88 
-18 
-90 
-90 
+41 

^1\ 
-66 

451 

-3 

-?J 

-19 

-24 

-51! 

-57 

451 

-35 
-34 

48 
+  9 
-66 
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ETiEMENTg 

FOR  FACTTin'ATING 

THE  PREPICTION 

OP  OCCULTATIONS  OF 

PLANETS  AND  8TAES  BY  THE  MOON. 

OCTOBER. 

Stab's— 

■1 

A.T  Conjunction  in  B.  A. 

Limiting 
ParaUols. 

Bed'nafrom 

Name. 

Mag. 

i8y 

da 

8.0. 

Apparent 
DecUnatioD. 

Washington 
Mean  ^ome. 

Hoar  Angle 

H 

Y 

aK 

y" 

N*n, 

o 
-  2 

S'n. 

o 

-87; 

JUPITKR 

8 

// 

-21  90.9 

d     h    m 
8  22  48.4 

h    in 

-  8  17.8 

-0.6146 

.5376 

+.1579 

4  Capricorni 

6 

+4.11 

+  6.2 

22  11.0 

4   4  22.1 

-  2  55.0 

+1.1932 

.5349 

.1680 

+68 

+32; 

B.A.C.7053 

5i 

4.07 

8.3 

18  59.1 

10     4.0 

+  2  35.8 

-1.2738 

.5305 

.1774 

-47 

-90 

o  Capricorni 

54 

4.06 

8.4 

18  58.9 

10    4.7 

+  2  36.4 

-1.2747 

.5305 

.1774 

-47 

-90 

V  Capricorni 

H 

4.10 

9.6 

18  33.9 

14  59.3 

+  7  21.6 

-0.8387 

.5267 

.1850 

-11 

-90 

B.A.C.7202 

6 

+4.13 

+10.3 

-18  38.6 

19    4.6 

+11   19.1 

+0i)157 

.5237 

+.1910 

+35 

-43 

B.A.C.7209 

6i 

4.13 

10.5 

18  28.9 

19  32.2 

+11  45.9 

-0.0720 

.5233 

.1917 

+30 

-47 

19  Capricorni 

6 

4.16 

11.1 

18  22.9 

22  14.5 

-  9  36.8 

+0.3418 

.5213 

.1954 

+53 

-25 

21  Capricorni 

6 

4.17 

11.8 

16    0.1 

ft    1   16.3 

-  6  40.6 

+0.5280 

.5193 

.1994 

+64 

-15 

6  Capricorni 

4 

4.18 

12.4 

17  42.8 

3  49.5 

-  4  12.1 

+0.7273 

.5174 

.2027 

+72 

-  4 

29  Capricorni 

6 

+4.17 

+13.8 

-15  40.4 

8  50.3 

+  0  39.6 

-0.4642 

.5141 

+.2085 

+13 

-72 

B.A.C.7487 

.    6 

4.18 

16.0 

14     1.2 

18  27.1 

+  9  59.4 

-0.2162 

.5083 

.2189 

+27 

-55^ 

42  Capricorni 

5 

4.22 

16.4 

14  35.2 

22  16.2 

-10  18.1 

+1.2480 

.5061 

.2226 

+76 

+33' 

?,  Capricorni 

5i 

4.18 

17.6 

11  5.5.4 

6   0  56.3 

-  7  42.6 

-1.0752 

.5047 

.2249 

-20 

-90 

B.A.C,7620 

6 

4.1b 

18.7 

10  52.7 

4  43.3 

-4    2.1 

-1.3652 

.5027 

.2281 

-50 

-90 

B.A.C.7697 

6i 

+4J23 

+19.6 

-11     2.1 

12    6.4 

+  3    8.4 

+0.5111 

.4993 

+.2336 

+70 

-17 

ei  Aquarii 

6 

4i22 

19.7 

11  24.9 

13  51.0 

+  4  50.1 

+1.3369 

.4986 

.2348 

+79 

+42 

6  Aquarii 

4i 

4.20 

20.9 

8  23.1 

17  19.4 

+  8  12.7 

-1.1811 

.4971 

.2370 

-27 

-90 

B.A.C.7774 

6 

4.22 

20.6 

9  38.5 

17  20.6 

+  8  13.9 

+0.2094 

.4971 

ii370 

+52 

-32 

p  Aquarii 

5i 

4.21 

21.1 

8  25.6 

19  10.5 

+10    0.8 

-0.6944 

.4964 

i2383 

+  5 

-90 

B.  A.  C.  7986 

6 

+4.25 

+24.3 

-  5  37.8 

7  14  40.0 

+  4  58.4 

+0.9486 

.4908 

+JM66 

+85 

+  8 

B.A.C.B]5d 

64 

4.24 

26.4 

-  0  22.3 

8   6  43.1 

-  3  24.4 

-0.8943 

.4887 

JM93 

-  4 

-90 

9  Piscium 

6 

4.26 

26.9 

+  0  27.6 

8  50.2 

-  I  20.7 

-1.2903 

.4886 

.2494 

-34 

-90 

ISPiscium 

64 

4i26 

27.2 

0  38.8 

13  31.2 

+  3  12.9 

-0.3294 

.4885 

.2494 

+26 

-62 

16  Piscium 

6 

4.28 

27.4 

1  26.0 

14    2.7 

+  3  43.6 

-1.0718 

.4885 

.2494 

-16 

-89 

X  Piscium 

5 

+4.29 

+27.5 

+  1    7.0 

17  15.6 

+  6  51.3 

+0.0805 

.4886 

+.2492 

+48 

-39 

J  9  Piscium 

6 

4.26 

28.0 

2  49.1 

19  43.4 

+  9  15.2 

-1.1956 

.4886 

.2489 

-25 

-87 

B.A.C.8276 

64 

4.28 

27.8 

1  32.8 

21     5.7 

+10  35.4 

+0.5580 

.4887 

.2488 

+78 

-14 

22  Piscium 

6 

4.29 

28.0 

2  15.6 

22  52.9 

-11  40.3 

+0.2092 

.4888 

.2485 

+55 

-32 

25  Piscium 

6 

4.29 

27.9 

1  25i2 

23  30.8 

-11     3.4 

+1.2987 

.4889 

.2483 

+90 

+35 

45  Piscium 

6 

+4.33 

+29.1 

+  7     1.5 

9  17  55.4 

+  6  51.6 

-0.4049 

.4918 

+.2425 

+22 

-65 

51  Piscium 

6 

4.35 

29.2 

6  17.4 

21  40.5 

+10  30.6 

+1.3173 

.4927 

.2408 

+90 

+39 

75  Piscium 

6 

4.40 

29.2 

12  18.6 

10  16  30.3 

+  4  49.5 

-0.9478 

.4988 

.2286 

-  9 

-78 

tf  Piscium 

34 

4.47 

28.7 

14  43.5 

11    5  54.0 

-  6    9.4 

-0.6434 

.5046 

.2167 

+  9 

-74 

j  101  Piscium 

6 

4.47 

28.7 

14    2.7 

8  11.2 

-  3  56.1 

+0.6035 

.5057 

iil44 

+83 

-  7 

105  Piscium 

6 

+4.48 

+28.4 

+15  47.6 

10  13.6 

-  1  57.3 

-0.9030 

.6067 

+.2122 

-6 

-74 

3  Arietis 

64 

4.50 

28.2 

16  48.5 

13  50.7 

+  1  33.6 

-15679 

.6085 

i2082 

-36 

-73 

4  Arietis 

6 

4.50 

28.2 

16  21.4 

13  41.3 

+  1  22.8 

-0.5921 

.6090 

.2077 

+11 

-70 

I  Arietis 

6 

4.53 

27.8 

17  13.7 

19  26.7 

+  6  59.7 

-0.5859 

.51  i  4 

.2016 

+12 

-68 

B.A.C.632 

6 

4.54 

27.5 

17  40.4 

22  43.4 

+10  10.6 

-0.4249 

.5132 

.1975 

+20 

-59 

15  Arietis 

6 

+4.57 

+27.1 

+18  55.9 

19   2  14.2 

-10  24.8 

-1.1319 

.5152 

+.1928 

-24 

-71 

d  Arietis 

54 

4.58 

26.7 

19  20.6 

6    2.7 

-  6  43.2 

-0.8634 

.5173 

.1876 

-  5 

-71 

26  Arietis 

6 

4.60 

25.9 

19  19.2 

12  19.2 

-  0  38.1 

+0.3122 

.5210 

.1785 

+62 

-17 

V  Arietis 

54 

4.65 

25.3 

21  26.4 

16  20.8 

+  3  16.0 

-1.3250 

.5234 

.1723 

-53 

-69 

fi  Arietis 

54 

4.60 

25.2 

19  29.8 

18    7.6 

+  4  59.5 

+1.1259 

.5245 

.1694 

+90 

+33 

e  Arietis 

44 

+4.64 

+24.0 

420  51.5 

18   2  18.7 

-11     4.7 

+0.9541 

.5292 

+.1558 

+90 

+22 

64  Arietis 

6 

4.74 

21.6 

24  17.8 

14  11.1 

+  0  24.8 

-1.1133 

.5363 

.1338 

-26 

-66 

66  Arietis 

64 

4.68 

21.7 

22  23.3 

16    9.7 

+  2  19.5 

+1.2459 

.5375 

.1299 

+90 

+50 

7Tauri 

6 

4.73 

20.8 

24     3.6 

18  55.5 

+  4  59.8 

-0.2405 

.5391 

.1243 

+30 

-39 

9Tauri 

6 

4.70 

21.0 

22  48.7 

20    7.4 

+  6    9.3 

+1.2779 

.5397 

.1219 

+90 

+56 

llTauri 

6 

4.75 

20.1 

24  56.3 

21  50.2 

+  7  48.7 

-0.8527 

.5407 

.1184 

-  6 

-65 

g  Pleiadum 

54 

+4.72 

+20.7 

+23  54.6 

23  43.0 

+  9  37.8 

+0.4964 

..5418 

+.1145 

+76 

0 

b  Pleiadum 

4 

4.72 

20.1 

23  44.0 

23  45.2 

+  9  39.9 

+0.6933 

.5418 

.1144 

+90 

+11 

m  Pleiadum 

7 

4.74 

19.9 

24  27.6 

23  52.1 

+  9  46.5 

-0.0902 

.5419 

.1142 

+38 

-30 

e  Pleiadum 

5 

4.73 

19.9 

24    5.3 

23  53.8 

+  9  48.2 

+0.3167 

.5419 

.1142 

-►63 

-9; 

e  Pleiadum 

5 

4.73 

20.0 

23  59.4 

14    0  11.1 

+10    5.0 

+0.4606 

.5420 

.1K36 

+74 

-  2 

{  <2  Pleiadum 

5 

+4.71 

+20.0 

+23  34.3 

0  25.4 

+10  18.7 

+0.9465 

.5422 

+.1130 

+90 

+26 
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ELEMENTS 

FOE  FACILITATING 

THE   PREDICTION 

OP  OCCULTATIONS  OP 

PLANETS  AND  STARS  BY  THE  MOON. 

OCTOBER 

• 

Star's— 

At  Conjunction  in  R.  A. 

Limltinz 
Parallels. 

Red'ns  ftt>ni 

Name. 

Mag. 
3 

J  87 

Aa 

8.0. 

Ad 

Apparent 
Declination. 

WashiDCton 
Mean  Time. 

Hour  Angle 

H 

Y 

a/ 

y' 

N'n. 

S'n. 

0 

+19 

T]  Tauri 

+472 

+19!8 

+23  43.9 

d    h    m 
14    0  57.1 

h     m 
H-10  49.4 

+0.8306 

.5425 

+.1119 

+90 

/Pleiadum 

4 

4.71 

19.8 

23  41.0 

1  43.3 

+11  34.0 

+0.9683 

.5429 

.1103 

+90 

+2d 

h  Pleiadum 

54 

4.72 

19.7 

23  46.1 

1  43.8 

+11  34.5 

+0.8776 

.5429 

.1103 

+00 

+2'2; 

B.A.C.J192 

6 

4.76 

19.4 

25  12.8 

2  13.0 

-11  57.3 

-^.6552 

.5432 

.1192 

+  6 

-631 

p  Tauri 

6 

4.77 

17.2 

26  10.0 

11  30.0 

-  2  59.2 

-0.7789 

.5579 

.0887 

-2 

-64 

X^  Tauri 

5 

+4.74 

+16.3 

+25  20.6 

16  46.1 

+  2    6.1 

+0.5577 

.5505 

+.0766 

+82 

+  7 

r2  Tauri 
B.A.C.1648 

84 

4.74 

16.3 

25  20.9 

16  46.3 

+  2    6.3 

+0.5531 

.5505 

.0766 

+82 

+  7; 

64 

4.69 

9.8 

27  50.0 

15  18  13.2 

+  2  39.1 

-0.9836 

.5598 

+.0136 

-17 

-62 

B.A.C.1746 

64 

4.64 

8.3 

27  35.0 

16   0  38.1 

+  8  50.2 

-0.6753 

.5612 

-.0027 

+  4 

-58i 

125  Tauri 

6 

4.56 

8.4 

25  49.7 

2  18.4 

+10  26.9 

+1 .2075 

.5615 

.0071 

+90 

4o7 

136  Tauri 

5 

+4.57 

+  6.3 

+27  35.0 

8    3.8 

-  8    0.2 

-0.7639 

.5623 

-.0221 

-  1 

-63 

139  Tauri 

54 

4.50 

6.4 

25  56.3 

10    5.6 

-  6    2.9 

+0.9521 

.5625 

.0289 

■1-% 

+35; 

eGeminorum 

34 

4.28 

1.8 

25  15.0 

17    5  38.5 

-11   12.8 

+0.6443 

.5627 

.0782 

+90 

+12; 

37Geminorum 

6 

4.21 

+  0.3 

25  31.6 

10  29.0 

-  6  32.9 

-0.0578 

.5622 

.0905 

440 

-26 

39  Geminorum 

64 

4.23 

-  0.2 

26  14.4 

11  57.5 

-  5    7.6 

-0.9502 

.5620 

.0943 

-14 

-^ 

40  Geminorum 

64 

+4.21 

-  0.3 

+26    4.7 

12  14.4 

-  4  51.3 

-0.8a50 

.5620 

-.0950 

-  3 

-«4 

u  Geminorum 

6 

4.15 

0.0 

24  23.3 

13  32.3 

-  3  36.2 

+0.8596 

.5618 

.0982 

+«0 

♦23, 

48  Geminorum 

6 

4.09 

0.9 

24  19.8 

17  49.6 

+  0  31.7 

+0.4749 

.5612 

.1089 

+75 

0 

52  Geminorum 

6 

4.11 

1.4 

25    5.6 

18  46.3 

+  1  26.3 

-0.4345 

.5610 

.1112 

+19 

-40 : 

A  Geminorum 

54 

4.07 

2.3 

25  17.0 

22  32.3 

+  5    4.2 

-1.0683 

.5604 

.1203 

-22 

-65| 

1 

58  Geminorum 

6 

+4.00 

-  1.5 

+23  10.7 

22  34.7 

+  5    6.5 

+1.1449 

.5604 

-.1204 

+90 

441 

ri.A.C.2514 

64 

3.95 

3.6 

24  29.7 

18   5  19.0 

+11  36.2 

-1.1064 

.5589 

.1364 

-25 

-66 

84  Geminorum 

64 

3.82 

4.3 

22  38.9 

11  20.2 

-  6  35.5 

-0.0325 

.5576 

.1503 

+41 

-30; 

7Cancri 

64 

3.74 

5.2 

22  24.6 

16    3.0 

-  2    2.8 

-0.5169 

.5562 

.1607 

+15 

-58 

fi^  Cancri 

6 

3.75 

5.7 

22  58.8 

17    6.5 

-  1     1.5 

-1.2817 

.5559 

.1629 

-45 

-67 

fj^  Cancri 

54 

+3.71 

-  5.4 

+21  56.0 

17  46.0 

-  0  23.4 

-0.2980 

.5558 

-.1644 

+37 

-46 

B.A.C.2788 

6 

3.61 

6.2 

21     7.8 

23  17.5 

+  4  56.2 

-0.4029 

.5543 

.1760 

+21 

-53 

B.A.C.2854 

6 

3.49 

6.7 

19  23.7 

19   4  18.9 

+  9  47.1 

+0.4855 

.5529 

.1862 

+74 

-  8' 

7  Cancri 

6 

3.52 

7.2 

20  51.1 

4  44.5 

+10  11.7 

-1.1010 

.5526 

.1870 

-22 

-69 

35  Cancri 

64 

3.49 

7.3 

20    0.3 

5  54  7 

+11  19.4 

-0.4448 

.5522 

.1910 

+19 

-57' 

39  Cancri 

6 

+3.49 

-  8.0 

+20  26.1 

8     1.1 

-10  38.5 

-1.2912 

.5519 

-.1934 

-43 

-70 

40  Cancri 

6 

3.48 

8.0 

20  23.9 

8    3.3 

-10  36.4 

-1.2612 

.5519 

.1935 

-39 

-70 

e  Cancri 

6 

3.45 

7.7 

19  58.3 

8  10.7 

-10  29.3 

-0.8447 

.5519 

.1937 

-  4 

-70 

42  Cancri 

64 

3.45 

7.8 

20    8.8 

8  17.8 

-10  22.5 

-1 .0481 

.5518 

.1940 

-18 

-70 

B.A.C.2925 

64 

3.45 

7.8 

20    0.5 

8  23.7 

-10  16.8 

-0.9243 

.5518 

.1942 

-  9 

-70, 

6  Cancri 

4 

+3.40 

-  7.5 

+18  35.9 

10    4.8 

-  8  39.2 

+0.2007 

.5513 

-.1973 

+55 

-23' 

TT*  Cancri 

64 

3.15 

8.8 

15  29.0 

22  29.1 

+  3  19.2 

+0.8098 

.5482 

.2191 

+90 

+  6 

TT*  Cancri 

6 

3.14 

8.9 

15  26.6 

23  46.5 

+  4  34.0 

+0.5660 

.5479 

.2212 

+80 

-  7 

TLeonig 

64 

3.01 

10.4 

14  55.2 

20   9    6.0 

-10  25.8 

-1.0292 

.5460 

J2354 

-15 

-75 

18Leonis 

6 

2.91 

10.3 

12  22.1 

13  53.8 

-  5  47.8 

+0.4161 

.5451 

.2420 

468 

-Id 

B.A.C.3345 

6 

+2.89 

-10.3 

+11  59.4 

14  25.8 

-  5  16.8 

+0.6694 

.5450 

-.2427 

+89 

-4. 

A  Leonis 

5 

2.75 

11.1 

10  35.5 

23  43.0 

+  3  41.5 

-0.2261 

.5440 

.2540 

+31 

-53 

B.A.C.3538 

64 

2.66 

11.7 

9  34.4 

91    6  16.1 

-10     1.4 

-0.8857 

.5436 

.2607 

-  4 

-81 

44  Leonis 

6 

2.65 

11.8 

9  24.0 

7  38.8 

+11  21.2 

-1 .0715 

.5436 

.2619 

-16 

-81 

B.  A.  C.  3562 

64 

2.65 

11.9 

9  23.3 

7  48.4 

+11  30.5 

-1.1018 

.5436 

.26^^ 

-18 

-81 

48  Leonis 

6 

+2.57 

-11.8 

+  7  34.7 

12    2.1 

-  8  24.4 

-0.4017 

.5436 

-.2657 

+22 

-65 

35  Sextantis 

6 

2.50 

11.7 

5  23.0 

15  57.2 

-  4  37.2 

+0.7446 

.5437 

.2687 

+i)0 

-3. 

37  t^extantis 

6 

2.51 

12.3 

7    0.7 

17  11.9 

-  3  25.0 

-1.2153 

.5438 

.2695 

-27 

-83 

i2  Leonis 

5 

2.42 

12.4 

4  16.1 

23  49.2 

+  2  58.8 

-0.2773 

.5444 

.2734 

+29 

-58: 

p^  Leonis 

6 

2.37 

12.2 

2  36.8 

!92   2  44.6 

+  5  48.3 

+0.5657 

.5447 

.2748 

+78 

-14 

B.A.C.3836 

6 

2.34 

12.6 

2  55.8 

5  54.1 

+  8  51.3 

-0.6177 

.5453 

.2760 

+11 

-82 

75  Leonis 

54 

+2.33 

-12.8 

+  2  40.6 

7  26.4 

+10  20.5 

-0.7916 

.5456 

-.2765 

+  2 

-75 

76  Leonis 

6 

2.32 

12.8 

2  18.9 

8  11.3 

+1 1     3.9 

-0.6397 

.5457 

.2767 

+10 

-84 

79  Leonis 

54 

2.30 

13.0 

+  2    4.4 

10  30.5 

-10  41.6 

-1.0418 

.5462 

JJ772 

-14 

-88 

vLeoniH 

44 

2.22 

13.0 

-  0    9.2 

16  21.0 

-  5     3.1 

-0.4606 

.5477 

.2482 

+19 

-70 

b  Scorpii 

5 

2.37 

13.5 

25  23.0 

W    0  38.2 
1  38.1 

-  0  4I.« 

+0.7878 

.5989 

.1185 

+65 

+  3 

A^  Scorpii 

5 

+2.37 

-13.4 

-24  57.9 

+  0  15.7 

+0.2557 

.5991 

-.1156 

+38 

-211 

I 


i 
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ELEMENTS   FOR  FACILn^ATHfG  THE   PREDICnON  OP  OCCULTATIONS  OF 
PLANETS  AND  STARS  BY  THE  MOON. 

OCTOBER. 


Stab'c 


At  Conjunction  in  R.  A. 


Limiting 
PoniUela. 


Name. 


B.A.C.5253 
B.A.C.5U54 

B.  A.  c.  r>a55 

3  Scorpii 

4  Scorpii 

B.A.C.5286 
IT  Scorpii 
B.A.C.5314 
B.A.C.5347 
(7  Scorpii 

a  Scorpii 
22  Scorpii 
i25  Scorpii 
B.A.C.5800 
Ai  Ophiuchi 

A^Ophiuchi 
38  Ophiuchi 
43  Ophiuchi 
B.A.O.5909 
3  Sagittarii 

B.  A.  C.  61)24 
B.A.C.6194 
X  Sagittarii 
B.A.C.6339 
a  Sagittarii 

B.A.C.6490 
\b  Sagittarii 
B.A.C.6576 
X^  Sagittarii 
X^  Sagittarii 

r'Sagittifl'ii 
B.A.C.6699 
53  Sagittarii 
B.A.C,6727 
B.A.C.6864 

B.A.C.6878 
fi.  A.  C.  6889 
Jupiter 
(T  Capricorn  1 
B.A.C.7053 

0  Capricorni 
V  Capricorni 


1 

Red'na  from 

liag. 

1878.0. 

^a 

AJ 

^ 

a 

ii 

6 

+2.37 

-13.3 

6 

2.37 

13.3 

6 

2.34 

13.4 

6 

2.38 

13.4 

6 

2.39 

13.5 

64 

+2.39 

-13.2 

3 

2.40 

13.3 

6 

2.43 

13.0 

5 

2.45 

13.] 

31 

2.50 

12.8 

n 

+2.55 

-12.4 

5 

2.54 

12.0 

6 

2.63 

11.4 

64 

2.77 

10.3 

54 

2.79 

10.1 

6 

+2.79 

-10.1 

64 

2.81 

10.0 

6 

2.87 

10.1 

64 

2.87 

9.1 

5 

2.99 

8.5 

64 

+2.99 

-  8.1 

6 

3.15 

6.1 

3 

3.17 

4.9 

6 

3.26 

3.5 

a4 

3.35 

3.2 

64 

+3.36 

-  2.2 

6 

3.43 

1.3 

6 

3.42 

0.7 

6 

3.47 

0.2 

64 

3.47 

-  0.2 

6 

+3.45 

0.0 

64 

3.49 

+  l.I 

6 

3.51 

1.4 

64 

3.51 

1.4 

6 

3.61 

3.5 

64 

+3.62 

+  3.7 

6 

3.59 

4.2 

54 

3.61 

6.4 

54 

3.64 

7.4 

54 

+3.64 

+  7.4 

54 

+3.69 

+  8.5 

Apparent 
Oeounation, 


Washington 
Mean  Time. 


-2l 
23 
25 
24 
25 

-24 


10.3 
36.9 
3.0 
53.2 
54.6 


d 
27 


28.9 
25  45.9 
25  31.7 
0.1 

18.1 


26 
25 


-26 
24 
25 
26 
26 


9.8 
50.9 
18.6 
50.4 
25.5 


h 

1 

1 

1 

2 

2 

3 
3 
5 
7 
11 

15 

15 

21 

9§    7 

8 


m 
45.4 

46.8 
51.4 

1.8 
19.4 

30.7 
35.4 
17.0 
3.5 
58.3 

1.9 
21.4 
35.0 
50.9 
18.4 


-26  25.4 
26  29.7 
28    1.5 

26  10.6 

27  47.1 


■27 
27 


1.3 
5.2 
25  29.3 

25  8.2 

26  26.8 

-25  1.0 
25  27.9 
24  23.2 
24  44.6 
24  39.0 

-24  12.0 
23  34.4 
23  42.1 
23  42.2 
23    4.2 


8  185 

9  9.0 

11  16.5 
14  30.1 
20  31.2 

2!  37.0 
99    8  24.7 

12  22.9 
19  10.0 
23  23.7 


80 


2 

7 

7 

12 

12 


24.2 
51.3 

52.8 
0.3 
3.2 


12  7.0 
16  29.9 
18  19.0 
18  26.7 
81    3  53.8 


-22 
21 

20 
19 

18 


56.1 
39.3 
54.0 
29.8 
59.1 


4 

5 
10 
12 
17 


57.4 
32.3 

8.2 

11.9 

6.3 


18  59.0 
18  33.9 


17    6.9 
21  56.8 


Hoar  Angle 

H 


+ 
+ 
+ 
+ 
+ 


h 
0 
0 
0 
0 
0 


+  2 

+  2 
+  3 
+  5 
+10 


m 
22.7 

24.0 
28.4 
38.4 
55.2 

3.6 

8.1 

45.5 

27.6 

10.1 


-10  54.0 
-10  35.2 
-  4  37.2 
+  5  13.1 
+  5  39.5 


+  5 
+  6 
+  8 
+11 
-  6 


+ 
+ 


5 
4 

8 
8 
4 


39.6 
28.0 
30.3 
35.9 
37.7 

34.6 
47.1 
36.0 
52.6 

48.7 


-  1 


+ 
+ 
+ 
+ 


55.0 
3  20.0 
3  21.4 
7  19.9 
7  22.7 


+  7 
+11 
-10 
-10 

-  1 

-  0 
+  0 
+  4 
+  6 
+11 

+11 

-  7 


26.3 
39.8 
35.0 
27.5 
20.3 

18.9 
14.9 
41.4 
40.9 
25.7 

26.3 
53.3 


-0.5479 
-1.1041 
+0.3149 
+0.1316 
+1.1184 

-0.4383 
+0.8131 
+0.4146 
+0.7071 
-0.4436 

+0.1752 
-1.1682 
-1.1061 
+0.0428 
-0.3879 

-0.3888 
-0.3326 
+1.1893 
-0.7091 
+0.9786 

+0.2198 
+0.6820 
-0.7372 
-0.6139 
+1.1169 

-0.0832 
+0.9698 
-0.1574 
+0.7053 
+0.6135 

+0.1473 
+0.0500 
+0.4303 
+0.4506 
+1.1690 

+1.1929 
-0.0738 
-0.1276 
-1.2773 
-0.9692 

-0.9698 
-0.5389 


.5991 
.5991 
.5991 
.5991 
.5992 

.59J»5 
.5995 
.5998 
.6000 
.6005 

.6004 
.6004 
.6002 
.5978 
.5977 

.5977 
.5973 
.5965 
.5952 
.5922 

.5916 
.5849 
.5820 
.5767 
.5731 

.5705 
.5656 
.5656 
.5619 
.5618 

.5617 
.5577 
.5560 
.5559 
.5471 

.5460 
.5455 
.5367 
.5394 
.5351 

.5351 
.5:^07 


-.1153 
.1153 
.1150 
.1145 
.1136 

-.1101 
.1099 
.1048 
.0994 
.0844 

-.0749 
.0739 
.0544 
.0220 
.0206 

-.0206 

.0179 

.0114 

-.0013 

+.0171 

+.0204 
.0520 
.0631 
.0815 
.0925 

+.1001 
.1133 
.1133 
.1228 
.1229 

+.1230 
.1327 
.1365 
.1368 
.1557 

+.1577 
.1587 
.1660 
.1706 
.1786 

+.1786 
+.1861 


N'n. 


o 

-  4 
-39 
+42 
+31 
+64 

+  8 
+64 
+46 
+64 

-  2 

+30 
-48 
-44 
+18 

-  4 

-  4 

-  1 
+62 
-23 
+62 

+28 

461 

-19 
-10 
464 

+19 
+65 
+17 
465 

461 

+34 
+29 
+51 
+52 
467 

+67 
+26 
+24 
-50 
-20 

-20 
+  6 


S»u. 


o 

-81 
-90 
-26 
-35 
+28 

-72 
+  4 
-20 

-  3 
-72 

-33 

-90 
-90 
-40 
-68 

-^ 
-64 
+38 
-90 
+17 

-30 

-  4 
-90 

-88 
+29 

-48 
+15 
-52 

-  3 

-  9 

-35 

-40 
-19 
-18 
+30 

+33 

-48 1 
-50 
-90 
-90 

-90 

-78 


NOTEHBER. 


B.  A.  C.  7202 
B.A.C.7209 
19  Capricorni 
B  A.  C  7263 
21  Capricorni 
B  Capricorni 

29  Capricorni 
B.A.C.7487 

"k  Capricorni 
B.A.C.7620 
B.  A.C.7697 
Q  Aquarii 


6 

+3.73 

+  9.3 

64 

3.73 

9.3 

6 

3.74 

9.7 

6 

3.71 

10.6 

6 

3.77 

10.6 

4 

3.77 

11.1 

6 

+3.78 

+12.6 

64 

3.82 

14.8 

54 

3.84 

16.3 

6 

3.84 

17.3 

64 

3.91 

18.3 

44 

+3.89 

+19.9 

-18 
18 
18 
16 
18 


38.7 
29.0 
22.9 
29.9 
0.1 


17  42.8 

-15  40.4 

14 

11 

10 

11 
-  8 


1.2 
55.4 

52.8 

2.1 

23.1 


1 
2 

5 
6 

8 
10 


58.5 
25.6 

5.7 
32.0 

5.1 
36.2 


15  33.6 
a    1     4.7 


7 
11 
18 
23 


30.8 
16.3 
36.8 

48.4 


+ 
+ 
+ 


3 
3 
0 
0 
1 
4 


59.2 
33.1 

58.0 
25.6 
55.8 
22.3 


+  9  10.5 

-  5  35.5 
+  0  39.4 
+  4  18.4 
+11  26.3 

-  7  30.8 


+0.3075 
+0.2207 
+0.6308 
-1.1148 
+0.8151 
+1.0125 

-0.1714 
+0.0701 

-0.7878 
-1.0799 
+0.7800 
-0.9105 


.5274 
.5270 
.5248 
.5235 
.5223 
.5204 

.5166 

.5100 
.5059 
.5037 
.5029 
.4974 


+.1917 
.1924 
.1960 
.1979 
.1998 
.2030 

+.2088 
.2186 
.2244 
.2274 
.2:)26 

+.2357 


+51 
+46 
+70 
-28 
+72 
+73 

+27 

+42 

-  2 

-20 
+73 

-  8 


-26 
-31 

-  9 
-90 
+  2 
+14 

-53 
-39 

-90 
-90; 

-  2 
-90 


\JL  J:*x 


OCCULTATIONS,  1878. 


FJiEMENTfi 

FOE  FACILITATING 

THE   PEEDICTION 

OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON. 

1 

NOVEMBER. 

Star'b— 

A.T  COKJUKCnON  IN  R. 

A 

Limiting 
Paxallcls. 

Ked'ns  from 

Name. 

Mag. 
6 

J  87 

8.0. 

A6 

Apparent 
Declination. 

Wasbineton 
Mean  Tune. 

Hoar  Angle 

H 

Y 

3/ 

y" 

ITn. 

S-B. 

B.A.C.7774 

+3%2 

+I9U 

-  9  38.5 

d    h    m 
9  23  49.7 

h     m 
-  7  29.6 

+0.4742 

.4973 

+.2357 

0       c 

+68 -IB 

pAquarii 
B.A.C.7986 

5i 

3.91 

20.1 

8  25.7 

3    1  39.1 

-  5  43.2 

-0.4282 

.4966 

.2367 

♦19 

-68 

6 

4.02 

23.2 

5  37.8 

21     5.8 

-10  48.3 

+1.1820 

4903 

.2446 

+85 

+^ 

B.A.C.8J52 

6i 

4.07 

26.2 

-  0  22.3 

413    8.2 

+  4  48.3 

-0.6858 

.4880 

.2469 

♦  7 

-89. 

K  Piscium 

4h 

4.07 

26.6 

+  0  35.7 

15    4.4 

+  6  41.4 

-1.2794 

.4879 

.2470 

-33 

-90. 

9  Piscium 

6 

+4.07 

+26.5 

+  0  27.6 

15  15.2 

+  6  51.8 

-1.0852 

.487U  +.2470 

-17 

-90 

15  Piscium 

^h 

4.11 

26.9 

0  38.8 

19  56.2 

+11  25.4 

-0.1355 

.4877 

.2469 

+36 

-50 

16  Piscium 

6 

4.11 

27.1 

1  26.0 

20  27.7 

+11  56.1 

-0,8776 

.4877 

.2468 

-  4-89 

A  Piscium 

5 

4.13 

27.2 

1     7.0 

23  40.6 

-  8  56.2 

+0.2665 

.4878 

.2466 

+58,-29 

19  Piscium 

6 

4.13 

27.9 

2  49.1 

^    2    8.4 

-  6  32.3 

-1.0132 

.4879 

.2464 

-IiJ-88 

B.  A.  C.  8276 

6i 

+4.15 

+27.6 

+  1  32.8 

3  30.7 

-  5  12.3 

+0.7352 

.4879 

+.2462 

+90 

-5' 

22  Piscium 

6 

4.17 

28.0 

2  15.6 

5  18.0 

-  3  27.8 

+0.3828 

.4881 

.2459 

+65 

-23 

45  Piscium 

6 

4i2d 

29.6 

7     1.5 

6   0  20.1 

-  8  56.2 

-0.2752 

.4915 

.2399 

+28 

-57 

75  Piscium 

6 

4.47 

30.4 

12  18.6 

22  52.7 

-11     0.6 

-0.8742 

.4995 

.2264 

-  4 

-78 

i;  Piscium 

H 

4.61 

30.3 

14  43.5 

7  12  13.6 

+  1  57,7 

-0.6042 

.5060 

J2146 

+11 

-72 

101  Piscium 

6 

+4.62 

+30.0 

+14    2.7 

14  30.2 

+  4  10.3 

+0.6350 

.5071 

+.2124 

+86 

-5 

105  Piscium 

6 

4.65 

30.2 

15  47.7 

16  32.0 

+  6    8.6 

-0.8740 

.5082 

.2102 

-5 

-74 

3  Arietis 

6^ 

4.70 

30.0 

16  48.5 

20    8.0 

+  9  38.4 

-1.2480 

.5102 

.206:) 

-34 

-73 

4  Arietis 

6 

4.69 

30.0 

16  21.4 

20  58.4 

+10  27.3 

-0.5742 

.5107 

.2053 

+12 

-69 

i  Arietis 

6 

4.74 

29.6 

17  13.8 

8    1  42.3 

-  8  57.2 

-0.5812 

.5134 

.1998 

+12 

-68 

B.A.C.632 

6 

+4.78 

+29.2 

+17  40.5 

4  57.9 

-  5  47.3 

-0.4289 

.5153 

+.1958 

+20 

-59 

15  Arietis 

6 

4.82 

29.0 

18  55.9 

8  27.4 

-  2  24.1 

-1.1431 

.5175 

.1912 

-25 

-71 

^  Arietis 

54 

4.87 

28.7 

19  20.6 

12  144 

+  1  16.1 

-0.8845 

.5198 

.1859 

-  6 

-71 

26  Arietis 

6 

4.91 

27.8 

19  19.2 

16  28.2 

+  7  18.4 

+0.2731 

.52:)6 

.1769 

+59 

-19 

fi  Arietis 

5i 

4.95 

27.1 

19  29.9 

9   0  14.0 

-11     6.6 

+1.0710 

.5273 

.1679 

+90 

439 

e  Arietis 

4i 

+5.04 

+26.0 

+20  51.5 

8  21.2 

-  3  14.8 

+0.8796 

.5326 

+.1542 

+90 

+17 

64  Arietis 

6 

5.21 

23.9 

24  17.8 

20    7.7 

+  8    8.7 

-1.2092 

.5400 

.1328 

-36 

-66 

66  Arietis 

6i 

5.17 

23.4 

22  23.3 

22    5.3 

+10    2.4 

+1.1400 

.5411 

.1285 

+90 

439 

7  Tauri 

6 

5.23 

22.9 

24    3.6 

10   0  49.6 

-11     8.7 

-0.3486 

.5428 

,1230 

+23 

-46 

9  Tauri 

6 

5.19 

22.7 

22  48.7 

2    0.9 

-10    9,8 

+1.1636 

.5435 

.1206 

+90 

+42 

11  Tauri 

6 

+5.27 

+22.2 

+24  56.4 

3  42.8 

-  8  31.3 

-0.9658 

.5445 

+.1171 

-14 

-65 

g  Pleiadum 
oPleiadum. 

5i 

5.25 

21.8 

23  54.6 

5  34.7 

-  6  43.1 

+0.3759 

.5456 

.1130 

+67 

-6 

4 

5.25 

21.8 

23  44.1 

5  36.9 

-  6  41.0 

+0.5727 

.5456 

.1129 

+83 

+  4 

m  Pleiadum 

7 

5.27 

21.8 

24  27.6 

5  43.7 

-  6  34.5 

-0.2095 

.5457 

.1127 

+31 

-36 

e  Pleiadum 

5.26 

21.8 

24    5.3 

5  45.5 

-  6  32.7 

+0.2004 

.5457 

.1126 

455 

-15; 

c  Pleiadum 

5 

+5.25 

+21 .8 

+23  69.5 

6    2.5 

-  6  16.4 

+0.3394 

.5459 

+.1120 

464 

-8' 

i2  Pleiadum 

5 

5.24 

21.6 

23  34.4 

6  16.7 

-  6    2.6 

+0.8238 

.5460 

.1116 

+90 

+19 

rj  Tauri 

3 

5.25 

21.6 

23  43.9 

6  48.1 

-  5  32.2 

+0.7071 

.5463 

.1104 

+90 

+12 

/Pleiadum 

4 

5.25 

21.4 

23  41.1 

7  34.0 

-  4  47.9 

+0.8427 

.5467 

.1088 

+90 

+20, 

h  Pleiadum 

5i 

5.25 

21.4 

23  46.1 

7  34.5 

-  4  47.4 

+0.7527 

.5467 

.1088 

+90 

-151 

B.A.C.1192 

•6 

+5.29 

+21.2 

+25  12.9 

8    3.5 

-  4  19.4 

-0.7780 

.5470 

+.1077 

-  2 

-65! 

p  Tauri 

6 

5.37 

19.0 

26  10.0 

17  15.8 

+  4  34.0 

-0.9183 

.5518 

.0875 

-12 

-64 

X^  Tauri 

54 

5.35 

17.8 

25  20.7 

22  29.5 

+  9  36.9 

+0.4025 

.5570 

.0607 

469 

0; 

y2  Tauri 

8.  A.  C.  1648 

84 

5.35 

17.b 

25  20.9 

22  29.8 

+  9  37.2 

+0.3979 

.5570 

.0607 

+68 

0 

64 

5.47 

10.6 

27  50.1 

1123  47.4 

+10    0.7 

-1.1833 

.5628 

+.0122 

-38 

-62 

B.A.C.1746 

64 

+5.44 

+  8.8 

+27  35.0 

19   6  10.8 

-  7  49.8 

-0.8861 

.5638 

-.0044 

-10 

-63 

125  Tauri 

6 

5.37 

8.5 

25  49.7 

7  50.9 

-  6  13.4 

+0.9949 

.5640 

.0088 

+.90 

+40 

136  Tauri 

5 

5.41 

6.6 

27  :^5.o 

13  35.6 

-  0  41.2 

-0.9870 

.5644 

.0237 

-18 

-63 

139  Tauri 

64 

5.33 

6.2 

25  56.3 

15  37.3 

+  1   16.1 

+0.7278 

.5646 

.0292 

+90 

+21; 

B.A.C.2I54 

64 

5.16 

1.9 

24  41.4 

13    8  27.8 

-  6  30.2 

+1.2020 

.5635 

.0726 

+90 

+51 1 

eGeminorum 

34 

5.17 

+  0.5 

25  15.0 

11  12.8 

-  3  51.1 

+0.3937 

.5630 

.0795 

468 

-  1 

37  Geminorum 

6 

+5.13 

-  1.0 

+25  31.6 

16    5.0 

+  0  50.5 

-0.3172 

.5621 

-.0917 

+25 

-40 

39Geminorum 

64 

5.15 

1.7 

26  14.4 

17  34.2 

+  2  16.4 

-1.2148 

.5617 

.0953 

-40 

-64 

40  Geminorum 

64 

5.13 

1.7 

26    4.7 

17  51.2 

+  2  329 

-1 .0698 

.5616 

.0961 

-24 

-64 

cj  Geminorum 

6 

5.05 

1.6 

24  23.2 

19    9.7 

+  3  48.4 

+0.6013 

.5613    .09921 

+8&+  8: 

48  Geminorum 

6 

5.0J 

2.9 

24  19.8 

23  29.1 

+  7  58.5 

+0.2095 

.5602 

.1097 

+55,-14 
+  31-65 

i>2  Geminorum 

6 

+5.03 

-  3.3   +25    5.6 

14   0  26.3 

+  8  53.7 

-0.7058 

.5599 

-.1121 

—        I 
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OCCULT  ATIONS,  1878. 


445 


ELEMENTS   FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS   OF 

PLANETS  AND  STARS  BY  THE  MOON. 


NOVEMBER. 


Stab' 


Kame. 


58  Geminorum 

84  Geminorum 
7  Cancri 

1^  Cancri 
B.A.C.2788 

0  Cancri 
B.A.C.2854 
35  Cancri 
r  Cancri 
B.A.C.2925 

6  Cancri 
it'  Cancn 
r;^  Cancri 

7  Leonia 
18  Leonis 

B.A.C.3345 
A  Leonis 
B.  A.  C.  3538 

43  Leonis 

44  Leonis 

48  Leonis 
35  Sextantis 
(f  Leonis 
p3  Leonis 
B.A.C.3836 

75  Leonis 

76  Leonis 
79  Leonis 
V  Leonis 

B.  A.  C.  4*201 

q  Yirginis 
r  Virginis 
B.A.C.4259 
B.A.C.4312 
^  Virginia 

75  Virginis 
83  Virginis 

85  Virginis 
3Sagittarii 
B.A.C.6194 

B.A.C.6217 

X  Sagittarii 
B.A.C.6369 
B  A.  C.  6490 
Y>  Sagittarii 

B.A.C.6576 
X^  Sagittarii 
^  Sagittarii 
jfi  Sagittarii 
fi.A.C.(>699 
53  Sagittarii 

B.A.C.6727 

B.A.C.6889 
a  Capricorni 
It  Capricorni 
B.A.C.7053 
0  Capricof  ni 


Red'ns  ftx>in 

Mag. 

187H.0. 

Aa 

^6 

8 

II 

6 

+4.91 

-  3.8 

6i 

4.74 

7.3 

61 

4.67 

8.4 

5i 

4.63 

8.6 

6 

4.53 

9.8 

6 

+4.38 

-10.2 

6 

4.41 

10.5 

6i 

4.41 

11.0 

6 

4.37 

11.6 

6i 

4.37 

11.6 

4 

+4.30 

-11.5 

61 

4.05 

13.0 

6 

4.02 

13.4 

61 

3.89 

15.0 

6 

3.76 

15.0 

6 

+3.75 

-14.9 

5 

3.59 

15.9 

61 

3.49 

16.6 

6 

3.46 

15.9 

6 

3.47 

16.7 

6 

+3.37 

-16.7 

6 

3.30 

16.4 

5 

3.18 

17.2 

6 

3.13 

16.8 

6 

3.09 

17.4 

51 

+3.08 

-17.4 

6 

3.06 

17.4 

51 

3.03 

17.5 

41 

2.94 

17.2 

6 

2.68 

16.6 

6 

+2.66 

-16.5 

5 

2.64 

17.0 

6 

2.64 

17.0 

61 

2.59 

16.6 

5 

2.59 

16.9 

6 

+2.51 

-15.8 

6 

2,47 

15.7 

6 

2.47 

15.7 

5 

2.90 

7.2 

6 

2.99 

5.1 

61 

+2.96 

-  4,5 

3 

2.99 

4.2 

6 

3.04 

3.0 

61 

3.11 

1.7 

6 

3.15 

0.8 

6 

+3.13 

-  0.6 

6 

3.19 

+  0.1 

61 

3.19 

0.1 

6 

3.17 

0.3 

61 

3.20 

1.2 

6 

3J22 

16 

61 

+3.22 

+  1.6 

6 

3.27 

4.2 

51 

3.26 

5.9 

5 

3.28 

6.8 

51 

3.31 

6.9 

51 

+3.31 

+  6.9 

Apparent 
DeeUnaUon. 


+23  10.6 
22  38.8 
22  24.6 
21  55.9 
21     7.8 

+18  30.2 

19  23.7 

20  0.2 

19  58.3 

20  0.5 


+18 
15 
15 
14 
12 

+11 

10 
9 
7 
9 

+  7 
5 
4 
2 
2 

+  2 

2 

+  2 

-  0 

8 


-14 
15 
15 
27 
27 

24 
25 
25 
25 
25 


24 
24 


35.9 
29.0 
26.6 
55.1 
22.0 

59.3 
35.4 
34.3 
9.4 
24.0 

34.6 
22.9^ 
J  6.0 
36.8 
55.7 

40.5 

18.8 

4.3 

9.3 

0.3 


8  47.0 
7  19.7 

7  21.9 

9  40.7 

8  52.8 


44.4J 

34.2 
9.5 

47.0 
5.2 

58.3 
29.3 

8i2 

1.0 

27.9 


-24  23.2 
24  44.6 
39.0 
12.0 
23  34.4 
23  42.1 


-23 
21 
19 

18 

18 

-18 


42.2 
39.3 
29.8 
36.5 
59.1 
59.0 


At  Conjunction  in  R.  A. 


Waahin^n 
Mean  Tune. 


d     h 

14  4 
17 
22 
23 

15  5 


m 
17.1 

12.7 

0.1 

44.9 

22.7 


10  29.0 
10  30.3 
8.2 
27.3 
40.6 


12 

14 
14 


16  24.0 

16  5    7.4 

6  27.0 
16    3.0 

20  59.8 

21  32.9 

17  7    8.4 

13  55.1 

14  18.4 

15  20.7 


19 

23 

18   8 

11 
14 


53.4 

56.9 

6.0 

7.8 

24.2 


15  59.9 

16  46.4 
19  10.7 

19   1  13.8 
30   0  40.3 


3 

5 

5 

11 

12 


17.2 
44.2 

47.8 

6.5 

25.5 


91 


5  0.6 
9  53.3 

10  20.9 
ad   6  57.7 

18  37.0 

20  0.7 
22  30.1 

36  5  8.1 
12  12.0 
17  31.3 

17  32.7 

21  34.1 
37.0 
40.6 
57.1 
43.5 


m 


21 

21 

1 

3 


3  51.0 

14  40.2 

21     9.9 

98   0  47.4 

1  57.3 

1  57.9 


Honr  Angle 


h 
-11 

+  1 
+  5 
+  7 
-11 

-  6 

-  6 

-  4 

-  2 

-  2 

-  0 

+1J 
-10 

-  1 

+  3 

+  3 
-11 

-  4 

-  4 

-  3 

+  1 
+  5 
-JO 

-  8 

-  4 


m 
23.8 

4.3 
41.7 

22.8 
11.1 

15.3 
14.1 
39.6 
25.2 
12.3 

32.5 
45.1 
58.0 
41.1 
5.9 

37.8 
5.5 

32.1 
9.5 
9.2i 

14.7 
10.2 
56.5 
0.6 
50.7 


-  3  18.1 

-  2  33.1 

-  0  13.5 
+  5  37.5 
+  4  17.1 


+  6  48.6 
+  9  10.5 
+  9  14.0 

-  9  38.4 

-  8  22.2 


+  7 
-11 
-11 
+  5 

-  7 

-  5 

-  3 
2 

9 
9 


+ 
+ 


-  9 

-  5 

-  5 

-  5 

-  1 
+  0 

+  0 
+11 
-6 

-  3 

-  1 

-  1 


37.3 
40.8 
14.3 
37.0 
12.6 

52.1 

28.7 
53.5 
40.9 
12.0 

10.7 
18.3 
15.4 
12.0 
5.0 
37.5 

44.8 
10.8 
33.1 
3.0 
55.4 
54.9 


+0.8776 
-0.3182 
-0.8108 
-0.591 1 
-0.7011 

+1.1298 
+0.1935 
-0.7473 
-1.1524 
-1.2331 

-0.0959 
+0.5192 
+0.2719 
-1 .3437 
+0.1243 

+0.38J9 
-0.5212 
-1.1863 
+1.1787 
-1.3740 

-0.6880 
+0.4831 
-0.5451 
+0.3175 
-0.8812 

-1.0551 
-0.8995 
-1.3041 
-0.7005 
+0.8352 

+0.9185 
-1.1733 
-1.1527 
-0.2326 
-1.3633 

+0.3392 
+0.0234 
-0.4943 
+1.1337 
+0.8638 

-1.2159 
-0.5342 
-0.3980 
+0.1407 
+1.1912 

+0.0774 
+0.9371 
+0.8466 
+0.3858 
+0.2966 
+0.6756 

+0.6960 
+0.1948 
-0.9851 
-1.2835 
-0.6750 
-0.6756 


.5588 
.5544 
.5527 
.5520 
.5499 

.5479 
.5479 
.5473 
.5464 
.5463 

.5457 
.5412 
.5408 
.5381 
.5369 

.5367 
.5350 
.5343 
.5343 
.5342 

.5340 
.5340 
.5344 
.5347 
.5352 

.5355 
.5357 
.5362 
.5377 
.5473 

.5486 
.5501 
.5501 
.5533 
.5541 

.5653 

.5689 
.5693 
.5995 
.5928 

.59*i0 
*.5903 
.5851 
.5791 
.5742 

.5742 

.5705 
.5704 
.5704 
.5662 
.5645 

.5644 
.5536 
.5472 
.5437 
.5426 
.5426 


y 


-.1210 
.1500 
.1601 
.1638 
.1750 

-.1847 

.1847 
.1878 
.1920 
.1923 

-.1954 
.2163 
.2182 
.2316 
iJ378 

-.2385 
.2489 
.2551 
.2554 
.2563 

-5597 
.2625 
.2669 
.2682 
.2693 

-.2698 
.2700 
iW05 
.2711 
i2653 

-.2638 
.2620 
.2620 
.2578 
.2566 

-.2377 

.2303 

-.2295 

+.0194 

.0547 

+.0585 
.0658 
.0845 
.1030 
.1166 

+.1166 
.1261 
.1263 
.1263 
.1361 
.1400 

+.1402 
.1621 
.1739 
.1799 
.1819 

+.1819 


Limiting 
ParallelA. 


N'n. 


+98 
+25 
-  3 
+10 
+  4 

+90 
+54 
+  2 
-27 
-35 

+38 
+76 
+58 
-46 
+50 

+65 


S'n. 


+21 
-46 
-68 
-63 
-69 

+32 
-23 
-69 
-70 
-70 

-39 
-10 
-22 
-75 
-32 

-19 


+16  -71 


-25 

-90 

-48 


+27 
-81 


+  7-83 
+72-17 

+15  -76 
+61-26 

-  4l  -87 


-15 
-  5 
-36 


-88 
-88 
-88 


+  6-90 
+82+  1 


+82 
-27 
-24 
+28 
-49 

+56 

+38 

+11 
+62 
+63 

-54 
-  8 
+  1 
+31 
+65 

+30 


+  6 
-90 
-90 
-56 
-90 

-25 
-42 

-74 
+31 

+  8 

-90 
-80 
-68 
-35 
+35 

-38 


+66+12 
+66!+  6 
+471-22 
+43  -26 
+66  -  5 


+66 
+41 


-  4 

-32 


-23  -90 

-49  -90 

-  3  -90 

-  3:  -90 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  0CCULTATI0N8  OF 
PLANETS  AND  8TAR8  BY  THE  MOON. 

NOVEMBEB. 


Stab'e 


At  CoKJUNcnoN  in  R.  A. 


Limiting 
Parallels. 


Name. 


Jupiter 
V  Capricorni 
B.A.C.7202 
B.A.C.7209 
19  Capricorni 

B.A.C.7263 
21  Capricorni 
6  Capricorni 
29  Capricorni 
B.  A.  C.  7487 

^  Capricorni 
B.A.C.7620 
B,A.C.7697 
6  Aquarii 
B.A.C.7774 
p  Aquarii 


Red'ns  from 

MaR. 

1878.0. 

ila 

A6 

8 

n 

bh 

4^.34 

+  7.7 

6 

3.37 

8.4 

6i 

3.37 

8.6 

6 

3.39 

9.0 

6 

•1-3.36 

+  9.9 

6 

3.41 

9.7 

4 

3.42 

10.1 

6 

3.42 

11.6 

61 

3.47 

13.5 

5i 

43.49 

■fl5.] 

6 

3.49 

16.1 

6i 

3.56 

16.9 

4i 

3.56 

18.4 

6 

3.57 

18.0 

5i 

♦3.57 

+18.7 

Apparent 
DecUnation, 


Waahinstou 
Mean  Time. 


o 

19 
18 
18 

18 
18 


58.3 
33.9 
38.7 
29.0 
22.9 


d 
28 


h    m 
2  57.0 
6  41.0 

10  37.0 

11  3.6 
13  40.0 


-16  29.9 

18  O.l 

17  42.8 

15  40.4 

14  1.2 


15 
16 
19 
23 
99   9 


4.5 
35.4 

3.3 
54.4 
14.'^ 


-11 

10 
11 

8 

9 

.  8 


55.4 
52.8 
2.2 
23.1 
38.6 
25.7 


30 


15  33.2 
19  14.8 
28.3 
35.2 
36.4 
24.3 


2 

7 
7 
9 


Hour  Angle 

H 

Y 

h  m 

-  0  578 

+0.5505 

+  2  38.7 

-0.2438 

+  6  27.1 

+0.5972 

+  6  52.8 

+0.51 19 

+  9  24.1 

+0.9202 

+10  45.9 

-0.8048 

-11  46.1 

+1.1056 

-  9  22.8 

+1 .3032 

-  4  40.8 

+0.1362 

+  4  21.9 

+0.3811 

+10  29.6 

-0.4657 

-  9  55.3 

-0.7542 

-  2  54.5 

+1.0909 

+  2  3.7 

-0.58.'>6 

+  2  4.9 

+0.7879 

+  3  49.8 

-0.1072 

.5346 
.5381 
.5343 
.5339 
.5316 


y' 


+.1786 
.1892 

.1<K>5 
.1991 


.5303  +i2009 
.5290;  .2028 
.5268  iJ059 
.52.i7|  .2115 
.5153,    .2211 


.5150 
.5082 
.5037 
.5009 
.50091 
.5000 


+.2264 
i2293 
.2341 
.2370 
.2370 

+.2379 


N'n. 


^64 
+21 

+68 
+63 
+72 

-  8 
+72 
+73 
+44 
+69 

+15 

0 
+79 

+11 
+72 
+35 


S'n. 


o 

-13 
-57 

-10 
-15 
+  9 

-90 
+22 
+42 
-36 
-23 

-71 

-90 

+18 
-80 
-  1 
-49 


DECEMBEB. 


B.A.C.8152 

K  Piscium 
9  Piacium 

15  Piscium 

16  Piscium 
^  Piscium 
19  Piscium 
B.A.C.8276 

22  Piscium 
d  Piscium 
45  Piscium 
75  Pisoium 
ij  Piscium 

101  Piscium 
105  Piscium 

3  Arietis 

4  Arietis 
I  Arietis 

B.A.C.632 
15  Arietis 
d  Arietis 
26  Arietis 
V  Arietis 

fi  Arietis 
e  Arietis 
64  Arietis 
66  Arietis 
7Tauri 

9Tauri 

llTauri 

^Pleiadum 

^Pleiadum 

mPleiadum 

«Pleiadum 
c  Pleiadum 
d  Pleiadum 
rf  Tauri 
/Pleiadum 


6i 

+3.77 

+24.7 

H 

3.78 

25.2 

6 

3.78 

25.2 

6i 

+3.83 

+25.5 

6 

3.83 

25.9 

5 

3.88 

25.9 

6 

3.89 

26.7 

64 

3.91 

26.3 

6 

+3.92 

+26.7 

5i 

4.07 

28.9 

6 

4.09 

28.8 

6 

4.37 

30.3 

34 

4.54 

30.4 

6 

+4.55 

+30.1 

6 

4.60 

30.4 

64 

4.66 

304 

6 

4.66 

30.2 

6 

4.74 

30.0 

6 

+4.79 

+29.8 

6 

4.85 

29.7 

54 

4.91 

29.5 

6 

4.98 

28.6 

54 

.  5.08 

28.5 

54 

+5.06 

+27.8 

44 

5.19 

26.9 

6 

5.43 

25.1 

64 

5.39 

24.5 

6 

5.48 

24.0 

6 

+5.46 

+23.7 

6 

5.55 

23.6 

54 

5.53 

23.0 

4 

5.53 

23.0 

7 

5.55 

23.0 

5 

+5.54 

+23.0 

5 

5.54 

22.9 

5 

5.53 

22.8 

3 

5.54 

22.7 

4 

+5.55 

+22.5 

-  0  22.4 
+  0  35.7 

0  27.6 

+  0  38.8 

1  26.0 

1  7.0 

2  49.0 
1  32.8 


h  2 
7 

7 
12 


15.6 

31.2 

1.5 

18.6 


14  43.5 

+14    2.7 

15  47.7 

16  48.5 

16  21.4 

17  13.8 

+17  40.5 

18  55.9 

19  20.7 

19  19.2 

21  26.4 

+19  29.9 

20  51.5 
24  17.8 

22  23.3 
24    3.6 

4^  48.7 
24  56.4 

23  54.6 

23  44.1 

24  27.6 


+24 
23 
23 
23 

+23 


5.3 
59.5 
34.4 
44.0 
41.1 


1  20  32.6 
22  28.1 
22  38.9 


9   3 

3 

7 

9 

10 

12 
8   4 

4   6 


18.4 
49.7 
1.7 
28.9 
50.9 

37.8 
45.<) 
37.2 
8.9 
19  29.5 


21 

23 

ft    3 

4 

8 


46.0 
47.8 
23.6 
13.9 
57.5 


12  12.7 
15  41.9 
19  28.4 

6  1  41.2 
5  40.2 

7  25.7 

15  30.8 

7  3  13.1 
5  9.9 
7  53.1 


9 
10 
12 
12 
12 

12 
13 
13 
13 
14 


3.8 
45.0 
35.9 
38.1 
44.9 

46.6 

3.5 

17.6 

48.8 
34.2 


-  9  59.8 

-  8    7.2 

-  7  56.8 


+ 
+ 
+ 


3 
2 
0 
2 
3 


24.7 
54.2 
12.6 
35.9 
55.7 


+  5  39.7 

-  2  38.2 
+  0  8.5 

-  1  56.7 
+11  1.2 

-10  46.2 

-  8  48.0 

-  5  18.4 

-  4  29.6 
+  0    5.6 

+  3  15.0 
+  6  38.0 
+10  17.7 

-  7  41.1 

-  3  49.4 


+ 
+ 
+ 
+ 


2 
5 
6 
5 
2 

I 
0 
2 
2 
2 


7.2 
42.5 
58.2 

5.3 
27.6 

19.3 

18.5 

5.7 

7.8 
14.3 


+  2  16.0 
+  2  32.3 
+  2  45.9 
+  3  16.1 
+  3  59.9 


-0.3842 
-0.9772 
-0.7841 

+0.1561 
-0.5837 
+0.5521 
-0.7264 
+1.0141 

+0.6611 
-1.2555 
-0.0243 
-0.6651 
-0.4242 

+0.8072 
-0.7040 
-1 ,0849 
-0.4143 
-0.4321 

-0.2873 
-1.0081 
-0.7591 
+0.3813 
-1.2668 

+1.1631 
+0.9534 
-1.1601 
+1.1798 
-0.3094 

+1.1940 
-0.9309 
+0.4013 
+0.5969 
-0.1820 

+0.2259 
+0.3640 
+0.8455 
+0.7284 
+0.8618 


.4887 

+.2462 

.4887 

.2462 

.4887 

iM62 

.4880 

+.2460 

.4880 

.2459 

.4880 

i2455 

.4880 

.2451 

.4881 

.2448 

.4881 

+.2444 

.4901 

.2393 

.4907 

5381 

.4984 

.2240 

.5049 

.2123 

.5061 

+.2100 

.5073 

.2080 

.5093 

i204l 

.5099 

.2030 

.5128 

.1975 

.5149 

+  1934 

.5171 

.1890 

.5196 

.1838 

.5238 

.1748 

.5266 

.1686 

.5277 

+.1659 

.5334 

.1522 

.5414 

.1307 

.5428 

.1265 

.5446 

.1211 

.5454 

+.1186 

.5465 

.1150 

.5476 

.1112 

.5477 

.1110 

.5477 

.1108 

.5477 

+.1108 

.5479 

.1102 

.5481 

.1097 

.5484 

.1087 

.5489 

+.1070 

+23 

-10 


-65 

-90 


+  2-77 


+51 
+13 
+77 
+  5 
+90 


-35 
-79 
-14 

-85 
+12 


+87-  8 


-32i 
+41 

+  8 
+20 

+90 
+  5 
-20 
+21 
+20 


-^ 
-43 
-77 
-61 

+  5 
-74 
-73 
-59 

-59 


+«7  -50 
-151  -71 
+  l'-68 
+66; -13 
-41  -W 


+90 
+dO 
-31 
+90 
+26 


+37 
+22 
-66 
+4.3 
-43 


+90+46 
-12-65 
+68-4 
+85  +  6 
+33J-35 

+56-13 

+6S-  6 
+90+20 
+90' +13 
•K90I+22 
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ELEMENTS 

FOR  FAdLTTATING  THE   PREDICTION 

OF  OCOULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON. 

■     1 

DECSHBEB.                                                                                    | 

St  A  11*8— 

M 

A.T  Conjunction  in  R. 

A                       1  LimitiTie 
^-                      i  Parallels. 

Red'DS  from 

HtBBlO, 

Mag. 
5i 

187 

Aa 

8.0. 

Apparont 
DeoUnation. 

Wftshioffton 
MeanTixne. 

Hoot  Angle 

H 

Y 

a/ 

y" 

N'n. 
+90 

S'n. 

+i8 

h  Pleiadum 

8 

+5.55 

+22^.5 

+23  46.1 

d    h    m 
7  14  34.8 

h     m 
+  4     0.5 

+0.771  G 

.5489 

+.1069 

D.A.C.1192 

6 

5.61 

22.5 

25  12.9 

15    3.5 

+  4  28.2 

-0.7532 

.5492 

.1059 

0 

-65 

p  Tauri 

6 

5.72 

20.4 

26  10.0 

8    0  10.7 

-10  43.5 

-0.9141 

.5547 

.0854 

-11 

-64 

X^  Tauri 

54 

5.74 

18.9 

25  20.7 

5  21.2 

-  5  44.0 

+0.3900 

.5576 

.0732 

+68 

-  1 

;t3Tauri 

8i 

5.74 

18.9 

25  21.0 

5  21.4 

-  5  43.8 

+0.3852 

.5576 

.0732 

+68 

-  1 

B.A.C.)646 

6i 

46.01 

+11.4 

+27  50.1 

9   6  20.6 

-  5  38.5 

-1.2419 

.5676 

+.0101 

-48 

-62 

B.A.C.1746 

6i 

6.02 

9.3 

27  35.0 

12  38.8 

+  0  25.7 

-0.9594 

.5689 

-.0067 

-16 

-63 

125  Tauri 

6 

5.96 

8.8 

25  49.8 

14  17.5 

+  2    0.8 

+0.9078 

.5691 

.0110 

+90 

+34 

136  Tauri 

5 

6.05 

6.8 

27  35.0 

19  57.5 

+  7  28.2 

-1 .0750 

.6697 

.0260 

-25 

-63 

139  Tauri 

54 

5.97 

6.3 

25  56.3 

21  57.4 

'+  9  23.7 

+0.6262 

.5699 

.0315 

+90 

+15 

fi.  A.  C.  2154 

«4 

+5.89 

+  0.9 

+24  41.4 

10  14  33.5 

+  1  22.8 

+1.0656 

.5689 

-.0751 

+90 

+39 

€  Geminorum 

34 

5.89 

-  0.3 

25  15.0 

17  16.3 

+  3  59.8 

+().256d 

.5683 

.0821 

459 

-  9 

37  Geminorum 

6 

5.90 

2.0 

25  31.5 

22    4.6 

+  8  37.5 

-0.4597 

.5674 

.0944 

+17 

-49 

40  Geminorum 

64 

5.92 

2.6 

26    4.6 

23  49.2 

+10  18.3 

-1.2112 

.5669 

.0988 

-39 

-64 

u  Geminorum 

6 

5.83 

2.8 

24  2:iJ2 

11    1    6.7 

+11  32.9 

+0.4486 

.5661 

.1018 

+72 

-  1 

48  Geminorum 

6 

f5.81 

-4.2 

+24  19.8 

5  22.7 

-  8  20.4 

+0.0514 

.5653 

-.1124 

+46 

-22 

52  Geminorum 

6 

5.84 

4.6 

25    5.6 

6  19iJ 

-  7  25.9 

-0.8612 

.5650 

.1147 

-  7 

-65 

58  Geminorum 

6 

5.71 

5.8 

23  10.6 

10    7.2 

-  3  46.2 

+0.7083 

.5637 

.1238 

+90 

+11 

84  Geminorum 

64 

5.59 

9.7 

22  38.8 

22  54.2 

+  8  33.2 

-0.5038 

.5586 

.1527 

+15 

-57 

7  Cancri 

64 

5.55 

11.0 

22  24.5 

19   3  38.9 

-10  52.2 

-1.0025 

.5566 

.1628 

-16 

-^ 

u^  Cancri 

54 

+5.51 

-11.4 

+21  55.9 

5  22.8 

-  9  12.0 

-0.7861 

.5558 

-.1663 

-  1 

-68 

B.A.C.2788 

6 

5.41 

12.9 

21     7.7 

10  57.9 

-  3  48.6 

-0.9047 

.5533 

.1774 

-  8 

-69 

0  Cancri 

6 

5.27 

13.6 

18  30.1 

16    2.3 

+  1     5.3 

+0.9160 

.5509 

.1869 

+90 

+17 

B.A.C.2854 

6 

5.30 

13.8 

19  23.6 

16    3.6 

+  1     6.5 

-0.0191 

.5509 

.1870 

+42 

-33 

35  Cancri 

64 

5.30 

14.7 

20    0.2 

17  41.0 

+  2  40^ 

-0.9612 

.5502 

.1900 

-12 

-70 

d-Oancri 

4 

■»6.20 

-15.3 

+18  35.8 

21  55.6 

+  6  46.6 

-0.3163 

.5481 

-.1974 

+26 

-51 

a^  Cancri 

6 

5.05 

16.2 

16    2.6 

13    3  49.7 

-11  31.5 

+1.1460 

.5455 

.2072 

+90 

+31 

ir*  Cancri 

64 

4.95 

17.6 

15  28.9 

10  37.5 

-  4  57.4 

+0.2845 

.5424 

.2176 

+59 

-22 

7r*  Cancri 

6 

4.93 

17.8 

15  26.5 

11  57.1 

-  3  40.5 

+0.0357 

.5419 

.2195 

+45 

-35 

18  Leonis 

6 

4.67 

20.1 

12  21.9 

14   2  32.5 

+10  26.0 

-0.1245 

.5:^2 

.2380 

+36 

-46 

B.  A.  C.  3345 

6 

+4.67 

-19.9 

+11  59.2 

3    5.8 

+10  58.2 

+0.1339 

.5360 

-.2386 

+50 

-32 

A  Leonis 

5 

4.51 

21.4 

10  35.3 

12  45.9 

-  3  40.6 

-0.7793 

.5331 

.2483 

+  2 

-73 

B.A.C.3529 

6 

4.36 

21  i2 

7    2.3 

18  49.8 

+  2  11.6 

+1 .3493 

.5318 

.2534 

+90 

+45 

43  Leonis 

6 

4.35 

21.4 

7    9.3 

20    0.6 

+  3  20.1 

+0.9285 

.5316 

.2542 

+90 

+  9 

48  Leonis 

6 

4i29 

22.4 

7  34.5 

15    1  40.1 

+  8  48.7 

-0.9519 

.5307 

.2581 

-  8 

-83 

35  Sextantis 

6 

+4.20 

-22.2 

+  5  22.9 

5  47.3 

-11  12.0 

+0.2279 

.5302 

-.2605 

+55 

-30 

d  Leonis 

5 

4.09 

22.9 

4  15.9 

14    5.1 

-  3  10.0 

-0.8085 

.5296 

.2642 

0 

-69 

p3  Leonis 

6 

4.01 

22.7 

2  36.7 

17  10.4 

-  0  10.6 

+0.0635 

.52.96 

.2652 

+46 

-39 

»"  Leonis 
B.  A.  C.  3836 

5 

3.96 

22.3 

0  35.3 

20  37.8 

+  3    0.5 

+1.2531 

.5297 

.2661 

+90 

+31 

6 

4.00 

23.1 

2  55.6 

20  31.0 

+  3    3.6 

-1.1463 

.5297 

.2661 

-22 

-87 

75  Leonis 

54 

+3.98 

-23.1 

+  2  40.4 

22    8.8 

+  4  38.2 

-1.3216 

.5298 

-.2664 

-38 

-88 

76  Leonis 

6 

3.96 

23.1 

+  2  18.7 

22  56.3 

+  5  24.3 

-1.1639 

.5298 

i2665 

-23 

-88 

V  Leonis 

44 

3.83 

23.0 

-  0    9.4 

16   7  35.6 

-10  13.1 

-0.9587 

.5310 

.2672 

-  9 

-90 

B.  A.  C.  4201 

6 

3.54 

21.7 

8    0.4 

17    7  41.7 

-10  54.0 

+0.6372 

.5385 

.2599 

+80 

-iO 

q  Virginia 

6 

3.51 

21.5 

8  47.J 

10  23.5 

-  8  17.5 

+0.7110 

.5398 

i2582 

+81 

-6 

B.A.C.4259 

6 

+3.49 

-22.1 

-  7  22.0 

12  58.9 

-  5  47.3 

-1.3890 

.5410 

-.2564 

-54 

-90 

B.A.C.4312 

64 

3.45 

21.4 

9  40.8 

18  27.9 

-  0  30.4 

-0.4468 

.5439 

.2520 

+17 

-70 

75  Virginia 

6 

3.31 

19.7 

14  44.4 

18  12  57.6 

-  6  37.9 

+0.1655 

.5554 

.2317 

+46 

-34 

83  Virginia 

6 

3.27 

19.4 

15  34.2 

18    0.1 

-  1  46.2 

-0.1506 

.5589 

.2245 

4^9 

-51 

85  Virginis 

6 

3.27 

19.4 

15    9.6 

18  28.7 

-  1  18.6 

-0.6705 

.5592 

.2238 

+  2 

-90 

87Virginis 

6 

3.26 

18.8 

17  15.2 

19  14.6 

-  0  34.3 

+1.2647 

.5598 

.2226 

+73 

+37 

89  Virginis 

5 

+3.27 

-18.7 

-17  31.9 

20  18.2 

+  0  26.9 

+1 .3089 

.5605 

-.2210 

+73 

+43 

B.A.C.4722 

6 

3.21 

18.2 

17  38.1 

19   7    6.5 

+10  51.6 

-0.8784 

.5683 

.2028 

-13 

-90 

B.A.C.4739 

64 

3.19 

18.1 

18    9.3 

8  26.9 

-11  51.0 

-0.6266 

.5694 

.2001 

+  1 

-87 

B.  A.  C.  4923 

6 

3.15 

16.2 

20  52.1 

30   0  11.8 

+  3  18.0 

-0.7987 

.5809 

.1668 

-13 

-90 

B.  A.  C.  4984 

6 

3.17 

15.3 

23  31.4 

5    9.2 

+  8    3.8 

+1.0710 

.5843 

.1550 

+67 

+22 

B.A.C.502a 

.6 

+3.12  -15.11 

-21  57.1 

7  45.3 

+10  33.7 

-0.9028 

.5860 

-.1486 

-21 

-90 
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ELEMENTS 

;  FOE  FACILITATING 

THE  PREDICTION 

OF  0CCULTATI0N8  OP 

PLANETS  AND  8TAE8  BY  THE  MOON. 

BECEHBEB, 

Stab's— 

At  Conjunction  in  R.  a. 

Limiting 
Parallels. 

Bed*ii8  from 

Kame. 

Mag. 

8.0. 

A6 

Apparent 
Declination. 

WashlDjzton 
MeaalSine. 

Httur  Anglo 

H 

Y 

a/ 

y" 

ISTn. 

S*n. 

4-^  Librs 

+3*12 

-14.0 

-2^  25.4 

d    h    m 
9017     3.5 

h    m 
-  4  30.3 

-0.6936 

.5915 

-.1241 

-if 

o 

-90 

B.A.C.5197 

6 

3.14 

13.5 

24  20.1 

19  11.3 

-  2  27.5 

-0.0358 

.&926 

.1183 

+23 

-45 

b  dcorpii 

5 

3.14 

13.1 

25  22.9 

21     8.7 

-  0  34.9 

+0.7929 

.5936 

.1128 

+65 

+  3 

A'ScorpiiffiiiiZt 

5 

3.13 

13.1 

24  57.9 

22    9.9 

+  0  23.8 

+0.2592 

.5941 

.1100 

+38 

-26 

B.A.C.5253 

6 

3.13 

13.2 

24  10.3 

22  17.3 

+  0  30.9 

-0.5533 

^942 

.1096 

-  5 

-81 

B.  A.  C.  5254 

6 

+3.11 

-13.3 

-23  37.0 

22  18.7 

+  0  32.3 

-1.1140 

.5942 

-.1096 

-40 

-90 

B.A.C.5255 

6 

3.13 

13.1 

25    3.0 

22  23.5 

+  0  36.9 

+0.3199 

.6942 

.1095 

+41 

-26 

3  Scorpii 

6 

3.13 

13.1 

24  53.2 

22  34.1 

+  0  47.0 

+0.1356 

.5943 

.1089 

+31 

-35 

4  Scorpii 
B.A.C.5286 

6 

3.15 

12.9 

25  54.6 

22  52.4 

+  1    4.6 

+1.1334 

.5944 

.1080 

+64 

+30 

6i 

3.12 

13.0 

24  28.9 

91    0    4.7 

+  2  14.0 

-0.4335 

.5950 

.1046 

♦  1 

-71 

n-  Scorpii 
B.A.C.5314 

3 

+3.15 

-12.8 

-25  45.9 

0    9.4 

+  2  18.5 

+0.8511 

.5950 

^.1043 

+64 

♦  7 

6 

3.14 

12.5 

25  31.7 

1  52.8 

+  3  57.6 

+0.4370 

.5957 

.0994 

+47 

-18 

B.A.C.5347 

5 

3.15 

12.2 

26    0.1 

3  41.1 

+  5  41.5 

+0.7408 

.5965 

.0942 

+64 

-  1 

a  Scorpii 

3i 

3.11 

11.6 

25  18.1 

8  40.4 

+10  28.6 

-0.3980 

.5982 

.0793 

+  1 

-68 

a  Scorpii 

H 

3.13 

11.1 

26    9.8 

11  45.6 

-10  33.9 

+0J2405 

.5991 

.0699 

+33 

-29: 

22  Scorpii 

5 

+3.10 

-11.2 

-24  50.8 

12    5.3 

-10  15.0 

-1.1099 

.5992 

-.0689 

-43 

-90' 

B.A.C.6889 

6 

3.20 

+  4.5 

21  39.3 

9ft   0  41.8 

-  0  59.5 

+0.3287 

.5599 

+.1651 

+48 

-25! 

cp  Capricorni 

5i 

3.18 

5.9 

19  29.8 

7    6.5 

+  5  11.6 

-0.8352 

i>525 

.1770 

-13!-90;| 

TT  Capricorni 

5 

3.17 

6.6 

18  36.5 

10  40.9 

+  8  38.6 

-1.1254 

.5491 

.1830 

-32 

-90; 

B.A.C.7053 

H 

3.19 

6.7 

18  [fO.l 

11  49.8 

+  9  45.2 

-0.5186 

.5480 

.1849 

+  6 

-76| 

0  Capricorni 

5i 

+3.19 

+  6.7 

-18  59.0 

11  50.3 

+  9  45.6 

-0.5195 

.5480 

+.1849 

+  6 

-76, 

If  Capricorni 

5i 

3.21 

7.6 

18  33.9 

16  29.1 

-  9  45.0 

-0.0825 

.5438 

.1925 

+29 

-48: 

B.A.C.7202 

6 

3.23 

8.3 

18  38.7 

20  21.4 

-  6    0.5 

+0.7589 

.5402 

.1983 

+69 

1 

B.A.C.7209 

6i 

3.23 

8.4 

18  29.0 

20  47.6 

-  5  35.2 

+0.6748 

.5399 

.1989 

♦71 

-6* 

Jupiter 

18  35.0 

r 

23  18.0 

-  3    9.7 

+1.2868 

.5267 

.1989 

♦72 

+41 

19  Capricorni 

6 

+3.24 

+  8.8 

-18  22.9 

23  21.5 

-  3    6.4 

+1 .0839 

.5375 

+.2025 

♦72 

+20 

B.A.C.7263 

6 

3.20 

9.3 

16  29.9 

96   0  44.5 

-  1  46.0 

-0.6275 

.5363 

.2044 

+  3 

-86 

21  Capricorni 

6 

3.23 

9.2 

18    0J2 

2  14.0 

-  0  19.4 

+1.2720 

.5350 

.2063 

♦72 

+38 

29  Capricorni 

6 

8.23 

11.0 

15  40.4 

9  25.4 

+  6  38.2 

+0.3188 

.5287 

.2150 

+54 

-26 

18  Aquarii 

6 

3.21 

12.2 

13  23.8 

13  35.4 

+10  40.3 

-15025 

.5252 

.2194 

-33 

-90 

B.  AC.  7487 

6i 

+3.26 

+12.6 

-14    1.2 

IS  35.4 

-  8  29.0 

+0.5724 

.5212 

+.2244 

+71 

-13 

A  Capricorni 

H 

3.26 

14.1 

11  55.4 

97   0  47.7 

-  2  28.0 

-0.2616 

.5166 

.2298 

+25 

-58; 

B.A.C.7620 

6 

3.26 

14.8 

10  52.8 

4  25.3 

+  1     3.1 

-0.5444 

.5139 

.2326 

+12 

-77. 

B.A.C.7697 

6i 

3.33 

15.6 

11     2.2 

11  31.2 

+  7  56.3 

+1 .2939 

.5092 

.2373 

+79 

+37. 

6  Aquarii 

4i 

3.31 

17.0 

8  23.1 

16  32.9 

-11  10.6 

-0.3669 

.5062 

J3400 

+22 

-64: 

B.A.C.7774 

6 

+3.35 

+16.6 

-  9  38.6 

16  34.1 

-1 1     9.5 

+0.9430 

.5062 

+.2400 

+81 

+12; 

ft  Aquarii 

5i 

3.33 

17.2 

8  25.7 

18  20.2 

-  9  26.4 

+0.1097 

.5052 

.2409 

+47 

-37 

B.A.C.8152 

64 

3.51 

23.0 

-  0  22.4 

99   4  58.1 

+  0  13.7 

-0.1523 

.4917 

.2477 

+35 

-61 

K  Piscium 

4i 

3.52 

23.4 

+  0  35.7 

6  52.3 

+  2    4.8 

-0.7420 

.4914 

JM76 

+  4 

-«4 

9Pi8cium 

6 

3.52 

23.4 

0  27.6 

7    2.9 

+  2  15.0 

-0.5497 

.4914 

.2476 

+14 

-77 

15  Piscium 

6 

+3.56 

+23.7 

+  0  38.7 

11  39.4 

+  6  44.1 

+0.3851 

.4907 

+.2471 

+65 

-aa 

16  Piscium 

6 

3.57 

24.1 

I  25.9 

12  10.4 

+  7  14.2 

-0.3510 

.4907 

.2470 

♦85 

-63 

X  Piscium 

5 

3.60 

24.3 

1    6.9 

15  20.6 

+10  19.3 

+0.8890 

.4904 

iM65 

+90 

♦  1 

19  Piscium 

6 

3.60 

24.9 

2  49.0 

17  465 

-11  18.7 

-0.4937 

.4902 

.2460 

+17 

-72 

B.A.C.8276 

6i 

3.63 

24.5 

1  32,7 

19    7.7 

-  9  59.7 

+ti2388 

.4901 

.2456 

+90 

+30 

1 

22  Piscium 

6 

+3.65 

+24.9 

+  2  15.5 

20  53.7 

-  8  16.6 

+0.8867 

.4900 

+.2452 

+90 

+  51 

d  Piscium 

54 

3.79 

27.4 

7  31.2 

80  12  55.6 

+  7  19.4 

-1.0304 

.4908 

i»92 

-14 

-83 

45  Piscium 

6 

3.83 

27.1 

7    1.4 

15  46.2 

+10    ^.3 

+0.1962 

.4912 

.2378 

+54 

-31 

75  Piscium 

6 

+4.11 

+28.9 

■■  > 

+12  18.6 

8114  15.3 

+  7  57.4 

-0.4611 

.4974 

+.2229 

+19 

-(» 
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0CCULTATI0N8  OP  PLANE' 
WASHraOTOH 

JOB. 

Date. 

Stall  Hame. 

1 

noiBse 

EUEBSIOir. 

■sj 

.Waabtncton 

Aiiglebvu 

TadiliiElon 

Angle  bom 

1 

Sidereal 

lime. 

Point 

Ver 

xr 

Mean 

NoHb 

Point 

Ter. 
tei. 

l" 

Jan.  11 
17 
17 

18 

101  Piacium 
QCanoTi 

6 
6 

f 

is 

324 
7!S 
11  S4 

734 
1138 
15  30 

86g 
175 
890 
331 

3I§ 
116 
305 
87 

h      ID 

7  49 
StarB'.8 

833 
Stars'.! 

1^^ 
aouth  of 

18  38 
north  or 

i:^ 
''31 

18l 

limb. 

72 

limb. 

UB6 
1    0 

18 
80 
M 

ai 

35Caacri 
B.  A.C.:»38 
44  LeonU 
B.A.C.3836 

61 
6 

12  40 
7  48 
0  4fi 
6  47 

16  45 
II  40 
13  46 
10  42 

838 
249 
388 
383 

294 

805 
310 
173 

1336 

8  63 

S[ar4'.9 

7  4» 

17  41 

13  50 

north  of 

1143 

67 

48 

P'e 

74 

123 

12 

limb. 

39 

056 
1  11 

1    2 

SI 

26 
F«b.  10 

75  Lflonifl 
76Leoni« 

4  Scorpii 
mPtei^um 

6 
6 
6 

7 

83B 
t»41 
14  57 
6  67 

12  39 

13  35 

18  30 
833 

282 
271 
340 
331 

243 
245 

330 
276 

983 

10  37 

StarO'.l 

639 

1316 

14  31 

north  of 

915 

3 
9 

333 

357 

limb. 

317 

0  47 
056 

0  43 

U 
13 
14 
14 

136Tauri 
4DGemiDor. 
TCaneri 
^'Cancrit 

5 

P 

11    1 
1839 

13  15 

14  40 

13  2a 

14  52 

15  34 
17    8 

349 
342 
866 
847 

47 
38 
381 
297 

8taT3'.3 

14  4 

15  36 

north  of 
north  of 

16  34 

17  55 

7S 

limb. 

limb. 
101 
117 

0  49 
0  47 

16 
J7 
IH 

aa 

A  Leonist 
d  Lflopia 
V  Leoni.t 
75  Virginia 

5 
5 
*i 

6 

16  83 
15  87 
755 
1141 

18  34 
17  34 
9  59 
13  37 

S63 
■J09 
215' 
198 

313 
359 
164 
153 

17  9 

15  46 
8  41 

18  89 

1919 
17  53 
10  45. 
14  35 

44 
89 
90 
96 

93 
139 
39 
57 

0  46 
019 
046 
048 

m 

Mar.    9 

13 
14 

T  Scornii 
7Tauri,miil(. 
A  Geminor. 
33  Cancri 

f 

16  0 
10  48 
7  51 
14    8 

17  43 
1133 
835 
14  37 

199 

5 

309 

373 

185 
53 

326 

16  47 

StarS'.O 

8  31 

14  54 

18  30 

north  of 

9   6 

15  33 

133 

••■» 

39 

188 

limb. 
64 
90 

0  47 

0  40 
046 

I« 
16 
17 

SI 

B.A.C.353H 
4HLeonii* 
B.A.C.3836 
B.  A.  0.4964 

6 
6 

10  40 
17  38 
830 
1413 

11    1 
17  49 
838 
14  14 

S33 

334 

828 
869 

333 
23 
187 
259 

Star  0'.g 
Star  3'.6 

S2g 

15  33 

north  of 

9  47 
15  34 

Pi 

81 

limb. 

limb. 

30 

87 

1    9 
130 

S4 

S4 

Apr.    9 

10 

B.A.C.611W 
B.A.C.6ia7* 
03  Geminor.  t 
70ancri 

1' 

18  33 

13  38 

14  44 
1018 

13  83 

1317 
13  31 
855 

314 
353 
164 
332 

263 
307 
809 

284 

13  12 
StarCJ 
StBr3'.9 

H20 

13  a 

north  of 

■oulh  of 

10    3 

33 

>■» 

^4 

344 
limb, 
limb. 

131 

0  39 

1  8 

10 

la 

16 

16 

M'Cancri 
ALeenist 
75  Virginia 
tScorpii* 

s 

5 
6 
6 

18  18 
1714 
9  49 
80  39 

11    2 

16  49 

8   8 

■  18  49 

337 
186 

378 
175 

294 

835 
337 
223 

13  16 

17  39 

10  36 

8tar0'.9 

13    0 

16  14 

856 

aanth  of 

72 
182 
13 

187 

169 

338 

limb. 

058 
025 

0  48 

SI 

S4 

May    6 

^SaSittorii 
(Capricorni 
37<^minor. 

6 
64 

1518 

16  41 
13  48 
13  40 

1317 
14  28 
10  48 
10  37 

318 

3 

196 

383 

181 
316 
245 
337 

16  4 

17  3 
14  18 

14  83 

14    4 

14  50 
1113 
1130 

145 

37 
134 
34 

115 
353 
181 

85 

0  47 
023 
025 
0  43 

8 
9 
15 
16 
17 

dCancri 
ISLeoniat 
B.  A.  0.4984 
B.A.C,5347 
430phiuchi 

6 
6 
6 

1311 
16   4 
i4  4B 
18  30 
1913 

9   5 
12  52 
11  13 

8  51 
16  30 

185 
808 
810 
303 
891 

S40 
359 
306 
864 
315 

13  47 
16  44 
15  52 
1311 
S0  8S 

9  40 
13  33 
1317 

932 
16  43 

116 

100 
103 
16 

eo 

170 
148 
113 
344 
116 

036 

0  41 

1  4 
0  41 
118 

19 

ao 

June    4 
7 
13 

B.A.C.6562- 

B.A.0.3B54 
s>  Leonis 
kSeorpi" 

61 
6 
6 
6 

13  33 
19  56 
13  50 
18  31 

943 
16   I 

866 
786 

848 
320 
318 
197 

106 
317 
873 
223 

14  31 
3J  16 
14  37 
13  31 

10  40 
17  21 

9  44 
886 

117 

95 
93 
86 

70 
109 
144 
124 

068 
120 
0  48 
050 

450 
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0CCULTATIOK8  OF   PLANETS  AND  STABS  BY  THE  MOON,  VISIBLE  AT 

WASHINGTON,  D.  C,  DURING  THE  YEAB  1877. 

Date. 

Star'aName. 

•S 

nOiEKSION. 

EMEH8T0K. 

o  o 

ll 

Washington 

Angle  from 

W>uhington 

1 

Sidereal 
Time. 

Mean 
Time. 

North 
Point 

Ver- 
tex. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point 

Ver- 
tex. 

a  ^ 

» 

h  m 
055 
037 
1  15 
024! 

June  12 
14 

.    14 
15 

4  Scorpii* 
3  Sagittarii 
B.  AC.  6063 
^Sagittarii* 

6 
5 
6i 
3i 

h   m 
20  29 
14    8 
1^  6 
13  20 

h    m 
15    3 

8  35 
13  32 

7  43 

o 
244 

322 

269 
202 

29i* 
284 
285 
152 

h    m 
21  24 
14  45 
20  21 
13  45 

h    ro 
15  58 

9  12 
14  47 

8    8 

110 

24 

112 

156 

e 

162 
351 
141 
108 

15 

July    2 

14 

21 

0  Sagittarii 
ir*  Caocri  • 
4  Capricorni  t 
lOl-^iaciumt 

2i 
6i 
6 
6 

18  51 
16   7 
15  20 
18  33 

1313 
9  23 

7  48 
10  34 

358 
209 
273 
328 

358 
258 
225 

279 

1916 
16  45 
16  30 
19  21 

13*38 

10    1 

6  59 

1121 

32 

104 
114 

85 

38 

149 

73 

33 

025 
038 
1  10 
0  47 

22 

Aug.   5 
9 
9 

26  ArieUa 
B.A.C.4964 
B.A.C.6562 
^  Sagittarii 

6 
6 

6i 
6 

22  35 
17    2 

21  10 

22  30 

14  32 

8   4 

1156 

1316 

308 
284 
213 
325 

253 

309 

238 

3 

23  49 
18  10 
21  19 
23  26 

15  45 

9  12 

12    5 

14  12 

116 
49 

194 
80 

65 

85 

220 

125 

1  14 
1    8 
0   9 
056 

10 
11 
20 
20 

B.  A.  C.  6878 
21  Capricorni 
e  Pleiadum* 
c  Pleiadum  t 

6i 
6 
5 
5 

18  46 
23  37 

19  38 
19  41 

929 

14  15 

9  41 

9  44 

347 
347 
333 

298 

334 
20 
16 

255 

19  38 
028 

2012 

20  31 

10  20 
15    5 
10  15 
10  33 

59 

78 
61 

57 
118 

108 
49 

0  52 
0  51 
034t 
0  49 

24 

Sept.   2 
4 
5 

84  Geminor. 
4  Scorpii  % 
B.A.d.6063 
a  Sagittarii 

6i 
6 
6i 
2i 

224 

19  57 

20  6 
20  32 

16    9 
9    9 
9  10 
932 

250 
270 
254 
309 

195 
313 
281 
330 

326 
21    0 
21  11 
2145 

17  12 
1012 
10  15 
10  45 

91 

131 

89 

34 
135 
168 
122 

1   3 
1    3 
1    5 

113 

1 

9 
10 
11 
11 

6^  Aquarii 
B.A.C.7986 
B.A.C.8276 
22  Pisciumt 

6 
6 
6i 
6 

17  8 

18  10 
3  13 
5  20 

5  52 

6  50 
15  48 
17  55 

254 
327 
242 

301 

205 
279 
291 
352 

18   0 

1914 

3  48 

619 

6  44 

754 

16  24 

18  54 

159 

95 

182 

110 

114 

52 

229 

161 

0  52, 

1  5 
035' 
0  59 

17 

17 

22 

Oct.     6 

X^  Tauri 
J«  Tauri 
ir«  Cancri* 
B.A.C.7697 

5i 

84 
6 

6i 

20  50 

20  51 

147 

159 

9    3 

9    3 

13  39 

12  56 

282 
283 
164 
267 

235 
236 
117 
311 

2144 
2144 

Star  6^.1 
2  52 

9  56 

956 

south  of 

13  49 

109 
108 

158 

57 

56 

limb. 

206 

053 
053 

053 

1 

11 
12 
14 
14 

101  Piscium 
26  Arietis 
X^  Tauri 
;^  Tauri 

6 
6 
5 

8i 

20  11 
0  49 
722 
7  23 

6  49 
1122 
17  47 
17  47 

15 
319 
182 

182 

322 
278 
241 
241 

20  26 

212 

Star  1 '.5 

Star  1'.3 

7    4 
12  45 

south  of 
south  of 

44 
102 

>  • 

351 

95 
limb, 
limb. 

0  15: 
123 

16 
17 
20 
20 

139  Tauri 
48  Geminor. 
]8Leonia* 
B.A.C.3345 

5i 
6 
6 
6 

22  27 

7  32 
2    8 
311 

8  45 
17  45 

12  10 

13  13 

185 
210 
234 
161 

138 

230 
186 
111 

Star  2M 
8  37 
2  57 

Star  4'.6 

south  of 
18  49 
12  59 

south  of 

110 

89 

limb. 

•    157 

39 

limb. 

1   5! 
0  49 

1 

Nov.    1 

7 

9 

10 

21  Capricor. 
101  Piscium 
e  Arietis 
ri  Tauri 

6 

6 

4i 
3 

23  12 

658 
2140 
20  23 

828 

15  49 

623 

5    3 

250 
198 
259 
307 

279 
251 

204 
260 

23  56 
Star  4'.2 
22  31 
2113 

9  11 
south  of 
7  15 
553 

176 

>'B 

153 

89 

212 

limb. 
97 
38 

0  43| 

052 

050i 

1 

10 
10 
12 
13 
15 

/Pleiadum 
h  Pleiadum 
125  Tauri* 
e  Geminorum 
B:A.C.2854» 

4 

6 

3i 

6 

20  59 

21  1 

22  2 
0  53 
0  37 

5  39 
5  41 
634 
920 
8  57 

269 
249 
186 
269 
326 

219 
199 
140 
214 
282 

2152 

2157 

Star  2'.2 

156 

0  57 

632 

6  37 

south  of 

10  23 

917 

129 
72 

93 
12 

75 

17 

limb. 

34 

325 

O52I 
056 

1    4 

020 

29 

30 

Dec.    2 

7 
7 

B.  A.  C.  7487* 
B.A.C.7774 
X  Piscium 
g  Pleiadum 
0  Pleiadum 

6i 

6 

5 

5i 
4 

2  49 
158 
23  16 
6  11 
6  43 

10  13 

9  19 

629 

13    4 

13  35 

278 
216 
314 
240 

187 

328 
252 

307 
296 
245 

3  42 

Star  1^3 
0  43 
7  15 

Star  4'.3 

11    6 

south  of 

756 

14    7 
south  of 

137 

127 
133 

189^ 

limb. 

147 

191 

limb. 

053 

127 
1   4 
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D«t«. 

Stu'iKme. 

} 

W«Li=gton 

Bld«IHl          M«D 

AaglBfrom 

St  s- 

Wubljiiitoii 

Ancle  from 

Wortli      Ter- 
Poiat.     tex. 

Deo.    7 

ePIaiadam 

5 

6  22        1314 

^       33f 

7  36       14  31 

Sl       14» 

M 

452      JUPITER'S  SATEIiLITES^  1878. 


WASHINGTON  MEAN  TIME. 


FEBBIJART. 


d     h  m     8 

4  10  43  27i2 

I. 

£c. 

Dis. 

13  30 

I. 

Oc 

.    Re. 

lU  42    IM 

II. 

Ec. 

Dis. 

23  33 

11. 

Oc 

.    Re. 

5    8    0 

1. 

Sh 

In. 

8  33 

I. 

Tr. 

In. 

10  19 

1. 

Sh. 

Eg- 

10  52 

I. 

Tr. 

Eg. 

6    5  10  53.9 

I. 

£c. 

Dis. 

8     1 

I. 

Oc 

.    Re.   : 

13  50 

11. 

Sh. 

In. 

14  58 

11. 

Tr. 

In. 

16  44 

II. 

Sh. 

Eg 

17  52 

II. 

Tr. 

Eg. 

7    2  28 

I. 

Sh. 

In. 

3    3 

I. 

Tr, 

,     In. 

4  47 

I. 

Sh. 

Eg. 

5  22 

I. 

Tr. 

Kg. 

8  31    7.2 

III. 

£c. 

Dis. 

14    6 

III. 

Oc 

.    Re. 

23  39  23.4 

I. 

£c. 

Dis. 

8    2  31 

I. 

Oc 

.    Re. 

8  59  27  Jb 

11. 

Ec. 

Dis. 

13    3 

II. 

Oc 

Re. 

20  57 

1. 

Sh. 

In. 

21  33 

I. 

Tr, 

In. 

23  16 

I. 

Sh. 

Eg. 

23  52 

I. 

Tr. 

e|. 

9  18    7  49.3 

I. 

Ec. 

Dis. 

21     1 

1. 

Oc 

.    Re. 

lO   3    7 

II. 

Sh. 

In. 

4  22 

II. 

Tr, 

In. 

6    1 

U. 

Sh. 

Eg. 

7  16 

II. 

Tr. 

Ei. 

15  25 

I. 

Sh. 

In. 

16    3 

I. 

Tr. 

In. 

17  44 

I. 

Sh. 

Eg. 

18  22 

I. 

Tr, 

Eg. 

-    22  30 

III. 

Sh. 

In. 

11    1     2 

III. 

Tr. 

In. 

1  49 

HI. 

Sh. 

Eg. 

4  24 

III. 

Tr. 

Ei. 

12  36  30.6 

I. 

Ec 

Dis. 

15  31 

I. 

Oc 

.    Re. 

22  17  41.7 

11. 

Ec. 

Dis. 

19    2  28 

II. 

Oc 

.    Re. 

5  16    6.9 

IV. 

Ec. 

Dis. 

8  41  31.5 

IV. 

Ec 

.    Re. 

9  54 

I. 

Sh 

In. 

10  33 

I. 

Tr. 

In. 

11  15 

IV. 

Oc 

.    Dis. 

12  13 

I. 

Sh. 

Eg. 

d    ta   m     a 

19  12  52 

I. 

Tr. 

Eg. 

14  58 

IV. 

Oc, 

,    Re. 

13    7    4  46.5 

I. 

Ec. 

Dis. 

10    I 

I. 

Oc, 

Re. 

16  25 

II. 

Sh. 

In. 

17  46 

II. 

Tr. 

In. 

19  19 

II. 

Sh. 

Eg. 

20  40 

II. 

Tr. 

Eg. 

14    4  23 

I. 

Sh. 

In. 

5    3 

I. 

Tr. 

In. 

6  41 

I. 

Sh. 

Eg. 

722 

I. 

Tr. 

Eg. 

12  29  54.1 

III. 

Ec. 

Dis. 

18  34 

III. 

Oc 

Re. 

15    1  33  15.6 

I. 

Ec. 

Dis. 

4  32 

1. 

Oc 

.    Re. 

11  35  13.7 

II. 

Ec. 

Dis. 

15  52 

II. 

Oc. 

Re. 

22  51 

I. 

Sh. 

In. 

23  34 

1. 

Tr. 

In. 

16    1  10 

I. 

Sh. 

Eg. 

1  53 

I. 

Tr. 

E«?- 

20    1  40.5 

1. 

Ec. 

Dis. 

23    2 

I. 

Oc. 

Re. 

IT    5  42 

II. 

Sh. 

In. 

7  10 

11. 

Tr. 

In. 

8  36 

U. 

Sh. 

Eg. 

10    4 

II. 

Tr. 

Eg. 

17  20 

I. 

Sh. 

In. 

18    4 

1. 

Tr. 

In. 

19  38 

I. 

Sh. 

Eg. 

20  23 

I. 

Tr. 

Eg. 

18    2  29 

III. 

Sh. 

In. 

5  27 

III. 

Tr. 

In. 

5  49 

III. 

Sh. 

Eg. 

8  51 

III. 

Tr. 

Eg. 

14  30  11.4 

I. 

Ec. 

Dis. 

17  32 

I. 

Oc, 

Re. 

19    0  53    9.6 

II. 

Ec. 

Dis. 

5  16 

11. 

Oc, 

Re. 

11  48 

I. 

Sh. 

In. 

12  34 

I. 

Tr. 

In. 

14    7 

1. 

Sh. 

Eg. 

14  53 

I. 

Tr. 

Eg. 

90   8  58  36.8 

I. 

Ec. 

Dis. 

12    2 

I. 

Oc, 

Re. 

14  47 

IV. 

Sh. 

In. 

18  23 

IV. 

Sh. 

Eg. 

19    0 

II. 

Sh. 

In 

20  34 

II. 

Tr. 

In. 

21  54 

II. 

Sh. 

Eg. 

21  57 

IV. 

Tr, 

In. 

d     h   m     8 

90  23  28 

91  1  46 

6  17 

7  4 

8  35 

9  23 

16  28  38.8 
23    0 
99    3  27    5.3 
6  32 
14  10  37.5 

18  40 

98    0  45 

1  34 
3    4 
3  53 
21  55  29.7 

94  1    2 

8  17 

9  57 

11  12 

12  52 

19  14 

20  4 

21  32 

22  23 

95  6  28 
9  49 
9  52 

13  17 

16  24    0.1 
19  32 

96  3  28  24.8 
8    4 

13  42 

14  34 

16    1 
16  53 
9T  10  52  25.0 
14    2 
21  35 

23  20 


98 


0  30 
2  16 

8  10 

9  4 

10  29 

11  23 
20  27 
23  16 
23  39 
23  59 


1.0 
8.0 
3.2 


II. 

Tr. 

IV. 

Tr. 

I. 

Sh. 

I. 

Tr. 

I. 

Sh. 

1. 

Tr. 

III. 

Ec. 

HI. 

Oc. 

I. 

Ec. 

1. 

Oc. 

II. 

Ec. 

H. 

Oc. 

I. 

Sh. 

1. 

Tr. 

1. 

Sh. 

I. 

Tr. 

I. 

Ec. 

I. 

Oc. 

II. 

Sh. 

11. 

Tr. 

H. 

Sh. 

11. 

Tr. 

1. 

Sh. 

1. 

Tr. 

I. 

Sh. 

I. 

Tr. 

HI. 

Sh. 

HI. 

Sh. 

HI. 

Tr. 

HI. 

Tr. 

I. 

Ec. 

1. 

Oc. 

II. 

Ec. 

II. 

Oc. 

1. 

Sh. 

I. 

Tr. 

I. 

Sh. 

I. 

Tr. 

1. 

Ec. 

I. 

Oc. 

II. 

Sh. 

II. 

Tr. 

II. 

Sh. 

II. 

Tr. 

I. 

Sh. 

I. 

Tr. 

I. 

Sh. 

I. 

Tr. 

HI. 

Ec. 

IV. 

Ec. 

HI. 

Ec. 

HI. 

Oc. 

Eg. 
In. 
In. 
Eg. 
Eg. 

Dis. 

Re. 

Dis. 

Re. 

Dis. 

Re. 

In. 
In. 

Eg. 

Di«. 

Re. 

In. 
In. 

Eg. 
In. 
In. 

Eg. 

i 

Eg. 

Dis. 

Re. 

Dis. 

Re. 

In. 

In. 

Dis. 
Re. 
In. 
In. 

Eg. 

In. 
In. 
Eg. 

Eg. 

Dis. 

Dis. 

Re. 

Dis. 


MARGSr. 


1  2  49  15.8 
3  25 
5  20  53.1 

7  31 

8  32 

11  26 

16  45  48.6 

21  27 

9  2  39 

3  34 


IV.  Ec.  Re. 

HI.  Oc.  Re. 

I.  Ec.  Dis. 

IV.  Oc.  Dis. 

I.  Oc.  Re. 

IV.  Oc:  Re. 

II.  Ec.  Dis. 
II.  Oc.  Re. 
I.  Sh.  In. 
I.  Tr.  In. 


9  4  58 

5  53 

23  49  16.8 
3  3  2 

10  52 

12  44 

13  47 

15  39 


21 
22 


7 
3 


I. 
I. 
I. 
I. 
II. 

II. 

II. 

H. 

1. 

I. 


Sh.  Eg. 

Tr.  Eg. 

Ec.  Dis. 

Oc.  Re. 

Sh.  In. 

Tr.  In. 

Sh.  Eg. 

Tr.  Eg. 

Sh.  In. 

Tr.  In. 


323 

4  0 

10 
13 
14 

17 
18 
21 

5  6 

10 


26 
23 

28 
49 
15 

41 

17  46.8 
32 

3  27.9 
50 


1.  Sh. 

I.  Tr. 

HI.  Sh. 

HI.  Sh. 

HI.  Tr. 


HI. 

Tr. 

I. 

Ec. 

I. 

Oc. 

II. 

Ec. 

II. 

Oc. 

Eg- 
In. 

fl 

Ef. 

Dis. 

Re. 

Dis. 

Re. 


NOT£.<— For  Phases  of  lEk^lipses  see  pages  464  and  465.'  *  Visible  at  Wasbingtoo. 

Ec.,  denotes  edipse;    Oc.,  oooultation ;    Tr.,  tiaosit  of  the  satellite;    Sh.,  txaosit  of  the  ahedoiri 
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HABCSr. 


d  h  m  8 
9  15  36 

16  83 

17  55 

18  52 

6  12  46  11.0 
16  1 

r  0  10 


2 

3 

5 

10 

11 


5 
2 
4 
3 


8 


9 


12  23 

13  22 

0  ^  23.0 

3  38  16.2 

4  20 

7  14  38.8 

7  48 
10  31 
19  20  47.2 

0  13 

4  33 

5  33 

6  52 


7 

8 


52 
49 


12  32 
18  2 
22 


5 


to  1  43 

5  1 
13  27 

15  30 

16  22 

18  25 


1.8 


11 
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Phases  of  the  Eclipses  of  the  Satellites  for  an  InyertiDg  Telescope. 
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30 

14  59.5 

Sept. 

2 

11   18.5 

5 

10    4.0 

27 

17  23.6 

July      4 

4     7.2 

6 

0  29.2 

8 

23  24.9 

May      1 

6  40.1 

7 

17  14.5 

9 

13  40.7 

12 

12  46.8 

4 

19  55.9 

11 

6  21.6 

13 

2  52.4 

16 

2    8.7 

8 

9  11.4 

14 

19  28.5 

16 

16    4.8 

19 

15  31.6 

11 

22  26.3 

18 

8  35.4 

20 

5, 17.8 

23 

4  54.0 

15 

11  40.6 

21 

21  42.1 

23 

18^31.7 

26 

18  17.7 

19 

0  54.4 

25 

10  48.6 

27 

7  45.9 

30 

7  40.9 

22 

14    7.7 

28 

23  55.4 

30 

21     1.2 

Dec. 

3 

21    5.4 

26 

3  20.5 

Aug.      1 

13    2.5 

Oct. 

4 

10  16.6 

7 

10  29.3 

29 

16  32.7 

5 

2    9.6 

7 

23  33.1 

10 

23  54.5 

June     2 

5  44.3 

8 

15  16.7 

11 

12  50.3 

14 

13  18.9 

5 

18  55.3 

12 

4  24.2 

15 

2    7.5 

IB 

2  44.5 

9 

8    5.8 

15 

17  31.9 

18 

15  25.3 

21 

16    9.4 

12 

21  15.9 

19 

6  40.1 

22 

4  44.3 

25 

5  35.4 

16 

10  25.4 

82 

19  49.9 

25 

18    3.1 

28 

19    0.6 

19 

23  34.6 

SATELLITE 

III. 

1 

h    m 

h    m 

h    m 

h     m 

Feb.      7 

12  25.8 

May      4 

15  15.8 

July 

29 

9  21.5 

Oct. 

16 

0  37.9 

14 

16  52.6 

11 

19    8.4 

Aug. 

5 

12  38.3 

23 

4  38.3 

21 

21  18.1 

18 

22  57.1 

12 

15  56.8 

30 

8  42.8 

Mar.      1 

1  41.8 

26 

2  40.5 

19 

19  17.9 

Nov. 

6 

12  51.0 

8 

6    3.9 

June     2 

6  19.1 

26 

22  43.1 

13 

17    2.6 

15 

10  22.6 

9 

9  52.9 

Sept. 

3 

2  11.3 

20 

21  18.1 

22 

14  39.9 

16 

13  22.7 

10 

5  43.7 

28 

1  36.7 

29 

18  55.0 

23 

16  48.8 

17 

9  20.6 

Dec. 

5 

5  58.2 

April     5 

23    6.3 

30 

20  11.4 

24 

13    2.4 

VZ 

10  20.9 

13 

3  14.4 

July      7 

23  31.7 

Oct. 

1 

16  49.3 

19 

14  45.4 

20 

7  19.1 

15 

2  49.2 

8 

20  40.8 

26 

19  12.3 

27 

11  19.2 

22 

6    5.7 

SATELLITE 

IV. 

h    m 

h    m 

h    m 

h    m 

Feb.    12 

13    6.6 

May      7 

13  32.7 

July 

29 

18  31.4 

Oct. 

21 

2     1.5 

Mar.      I 

9  28.4 

24 

6  34.5 

Aug. 

15 

8  51.7 

Nov. 

6 

20  39.4 

18 

5  26.4 

June      9 

22  38.9 

31 

23  46.5 

23 

16    1.6 

Apr.      4 

0  51.6 

26 

13  49.1 

Sept. 

17 

15  33.1 

Dec. 

10 

11  59.7 

20 

19  36.5 

July    13 

4  19.1 

Oct. 

4 

8  18.3 

27 

8  25.4 

In  the  following  Tables  x  and  y  are  the  rectangular 

COOl 

'dinates  for  ( 

)ach  Satellit 

e,  referred 

to  the  centre  of  the  primary  and  the  major  and  minor 

axei 

9  of  the  app 

arent  ellipse 

described 

by  the  Satellite,    x  is  positive  on  the  east  side  of  the  plane 

t;  negative  ( 

on  the  vatsi  \ 

side,    y  is 

positive  when  north;  negative  when  south. 

x!  and  y  are  the  coordinates  which  correspond  to  a  coe 

istant  value 

of  the 

majo 

r  axis  and 

maximum  value  of  the  minor  axis,  as  seen  from  the  si 

m  at 

its  mean  dii 

stance. 

The  factors  by  which  a/  and  \/  must  be  multiplied  to  ob 

tain  the  cooj 

"dinates 

ran 

id  y  at  any 

time,  are  given  for  each  Satellite  on  p.iges  470  and  471 

a 

p  is  the  inclination  of  the  minor  axis  of  the  apparent  e 

Uipse  to  the 

circle  of  d< 

sclination; 

reckoned  from  the  Tior^  -f"  towards  the  txui* 
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COORDINATES  IN  THE  MEAN  APPARENT  ELLIPSE  DESCRIBED  BY  THE 

SATELLITE,  AND  FOR  THE  MEAN  DISTANCE  OF  JUPITER 

FROM  THE 

SUN,  FOR  THE  TIME  (0  AFTER  GEO- 

CENTRIC  SUPERIOR  CONJUNCTION. 

SATELLITE    I. 

t 

x' 

y' 

( 

x' 

y' 

t 

«' 

y* 

d     h    m 

n 

// 

d     h    m 

II 

II 

d     h    m 

II 

$1 

0     0     0 

+    0.0 

+  6.6 

0  15     0 

+  87.1 

—  4.0 

16     0 

—105.1 

—  \J6 

0     0  20 

5.4 

6.6 

0  15  20 

83.7 

4.3 

1     6  20 

106.4 

li> 

0     0  40 

10.8 

6.6 

0  15  40 

80.1 

4.5 

1     6  40 

107.5 

1.2 

0     10 

16.1 

6.6 

0  16    0 

76.4 

4.7 

17    0 

108.3 

0.8 

0     I  20 

21.4 

6.5 

0  16  20 

72.5 

5.0 

1     7  20 

108.8 

0.5 

0    1  40 

26.6 

6.4 

0  16  40 

68.4 

5.2 

1     7  40 

109.1 

—  05 

0    2    0 

+  31.8 

+  6.3 

0  17    0 

+  64.1 

—  5.4 

18    0 

—109.1 

+  0.1 

0    2  20 

36.9 

6.2 

0  17  20 

59.6 

5.5 

1     8  20 

108.9 

0.5 

0    2  40 

42.0 

6.1 

0  17  40 

55.0 

5.7 

1     8  40 

108.4 

0.8 

0    3    0 

46.9 

6.0 

0  18    0 

50.3 

5.9 

19    0 

107.6 

1.1 

0    3  20 

51.7 

5.8 

0  18  20 

45.5 

6.0 

1     9  20 

106.6 

1.4 

0    3  40 

56.4 

5.7 

0  18  40 

40.5 

6.1 

1    9  40 

105.3 

1.8 

0    4    0 

+  60.9 

+  5.5 

0  19    0 

+  35.5 

—  6.3 

1  10    0 

—103.8 

+  2.1 

0    4  20 

65.3 

5.3 

0  19  20 

30.4 

•      6.4 

1  10  20 

102.0 

2.4 

0    4  40 

69.5 

5.1 

0  19  40 

25.2 

6.4 

1  10  40 

99.9 

2.7 

0    5    0 

73.6 

4.9 

0  20    0 

19.9 

6.5 

1  11     0 

97.6 

ZA 

0    5  20 

77.5 

4.7 

0  20  20 

14.6 

6.6 

1  11  20 

95.1 

3.3 

0    5  40 

81.2 

4.4 

0  20  40 

9.2 

6.6 

1  11  40 

92.3 

3.5 

0    6    0 

+  84.7 

+  4.2 

0  21     0 

+    38 

—  6.6 

1  12    0 

—  89.3 

+  3.8 

0    6  20 

88.0 

3.9 

0  21  20 

15 

6.6 

1  12  20 

86.1 

4.1 

0    6  40 

.     91.1 

3.7 

0  21  40 

6.9 

6.6 

1  12  40 

82.7 

4.3 

0    7    0 

94.0 

3.4 

0  22    0 

12.3 

6.6 

1  13    0 

79.1 

4.6 

0    7  20 

96.6 

3.1 

0  22  20 

17.6 

6.5 

1  13  20 

75.3 

4.8 

0    7  40 

99.0 

2.8 

0  22  40 

22.9 

6.5 

1  13  40 

71.3 

5.0 

0    8    0 

+101.1 

+  2.5 

0  23    0 

—  28.1 

—  6.4 

1  14    0 

—  67.1 

+  55 

0    8  20 

103.0 

2.2 

0  23  20 

33.3 

6.3 

1  14  20 

62.8 

5.4 

0    8  40 

104.7 

1.9 

0  23  40 

38.4 

6.2 

1  14  40 

58.3 

5.6 

0    9    0 

106.1 

1.6 

10    0 

43.4 

6.1 

1  15    0 

53.7 

5.8 

0    9  20 

107.3 

1.3 

1    0  20 

48.3 

5.9 

1  15  20 

49.0 

5.9 

0    9  40 

108.1 

0.9 

1     0  40 

53.1 

5.8 

1  15  40 

44.1 

6.1 

0  10    0 

+108.7 

+  0.6 

1     1     0 

—  57.7 

—  5.6 

1  16    0 

—  39.1 

+  65 

0  10  20 

109.1 

+  0.3 

1     1  20 

62.2 

5.4 

1  16  20 

34.0 

6.3 

0  10  40 

109.1 

—  0.1 

1     1  40 

66.6 

5.2 

1  16  40 

28.9 

6.4 

0  11     0 

109.0 

0.4 

12    0 

70.8 

5.0 

1  17    0 

23.7 

65 

0  11  20 

108.6 

0.7 

I    2  20 

74.8 

4.8 

1  17  20 

18.4 

6.5 

0  11  40 

107.9 

1.0 

1    2  40 

78.6 

4.6 

1  17  40 

13.0 

6j6 

0  12    0 

+106.9 

—  1.3 

13    0 

—  82.2 

—  4.4 

1  18    0 

—    7.7 

+  6.6 

0  12  20 

105.7 

1.7 

1    3  20 

85.6 

4.1 

1  18  20 

—    2.3 

6.6 

0  12  40 

104.2 

2.0 

1    3  40 

88.9 

3.8 

1  18  40 

+    3.1 

6.6 

0  13    0 

102.5 

2.3 

14    0 

91.9 

3.6 

1  19    0 

8.5 

6.6 

0  13  20 

100.5 

2.6 

1     4  20 

94.7 

3.3 

1  19  20 

13.8 

6.6 

0  13  40 

98.3 

2.9 

1    4  40 

97,3 

3.0 

1  19  40 

19.1 

6.5 

0  14    0 

+  95.8 

—  3.2 

1     5    0 

—  99.6 

—  2.7 

1  20    0 

+  24.4 

+  6.5 

0  14  20 

93.1 

3.5 

1    5  20 

101.7 

2.4 

0  14  40 

+  90.2 

—  3.7 

1    5  40 

—103.5 

—  2.1 
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COORDINATES  IN  THE  MEAN  APPARENT  ELLIPSE. 

■ 

SATELLITE    II. 

( 

x' 

y' 

( 

I' 

y' 

t 

z' 

y' 

d     h    m 

II 

II 

d     h   m 

// 

// 

d     h   m 

// 

II 

0     0     0 

+    0.0 

+12.2 

1     6    0 

+139.5 

-  7.3 

2  12    0 

—166.4 

-  3.5 

0     0  40 

8.5 

12.2 

1     6  40 

134.2 

7.7 

2  12  40 

168.6 

2.9 

0     1  20 

17.0 

12.1 

1     7  20 

128.6 

8.2 

2  13  20 

170.4 

2.3 

0    2    0 

25.5 

12.1 

1     8    0 

122.7 

8.6 

2  14    0 

171.9 

1.8 

0    2  40 

33.9 

12.0 

1     8  40 

116.5 

9.0 

2  14  40 

173.0 

1.2 

0    3  20 

A2!!i 

11.8 

1     9  20 

110.1 

9.4 

2  15  20 

173.6 

—  0.6 

0    4    0 

+  50.5 

+11.7 

1  10    0 

+103.4 

—  9.8 

2  16    0 

—173.8 

0.0 

0    4  40 

58.6 

11.5 

1  10  40 

96.4 

10.1 

2  16  40 

173.6 

+  0.6 

0    5  20 

66.5 

11.3 

1  11  20 

89.2 

10.5 

2  17  20 

172.9 

15 

0    6    0 

74.3 

11.0 

1  12    0 

81.7 

10.8 

2  18    0 

171.8 

1.8 

0    6  40 

81 .9 

10.8 

1  12  40 

74.1 

11.0 

2  18  40 

170.3 

2.4 

0    7  20 

89.4 

10.5 

1  13  20 

66.3 

11.3 

2  19  20 

168.4 

3.0 

0    8    0 

+  96.6 

+10.1 

1  14     0 

+  58.3 

—11.5 

2  20    0 

—1665 

+  3.5 

0    8  40 

103.6 

9.8 

1  14  40 

50.2 

11.7 

2  20  40 

163.5 

4.1 

0    9  20 

110.3 

9.4 

1  15  20 

42.0 

11.8 

2  21  20 

160.4 

4.7 

0  10    0 

116.7 

9.0 

1  16    0 

33.7 

12.0 

2  22    0 

156.9 

5.2 

0  10  40 

122.9 

8.6 

1  16  40 

25.3 

12.1 

2  22  40 

153.0 

5.8 

0  11  20 

128.8 

8.2 

1  17  20 

16.8 

12.1 

2  23  20 

148.8 

6.3 

0  12    0 

+134.4 

+  7.7 

1  18    0 

+    8.3 

—12.2 

3    0    0 

—144.2 

+  6.8 

0  12  40 

139.6 

7.3 

1  18  40 

—    0.2 

12.2 

3    0  40 

139.3 

7.3 

0  13  20 

144.5 

6.8 

1  19  20 

8.8 

12.2 

3    1  20 

134.1 

7.8 

0  14    0 

149.0 

6.3 

1  20    0 

17.3 

12.1 

3    2    0 

128.5 

8.2 

0  14  40 

153.2 

5.7 

1  20  40 

25.7 

12.1 

3    2  40 

122.6 

8.6 

0  15  20 

157.0 

5.2 

1  21  20 

34.1 

12.0 

3    3  20 

116.4 

9.0 

0  16    0 

4-160.5 

+  4.7 

1  22    0 

—  42.4 

—11.8 

3    4    0 

—109.9 

+  9.4 

0  16  40 

163.6 

4.1 

1  22  40 

50.6 

11.7 

3    4  40 

103.1 

9.8 

0  17  20 

166.3 

3.5 

1  23  20 

58.7 

11.5 

3    5  20 

96.1 

10.1 

0  18    0 

168.6 

3.0 

2    0    0 

66.7 

11.3 

3    6    0 

88.9 

10.5 

0  18  40 

170.5 

2.4 

2    0  40 

74.5 

11.0 

3    6  40 

81.5 

10.8 

0  19  20 

171.9 

1.8 

2    1  20 

82.1 

10.7 

3    7  20 

73.9 

11.0 

0  20    0 

+172.9 

+  1.2 

2    2    0 

—  89.5 

• 

—10.4 

3    8    0 

—  66.1 

+11.3 

0  20  40 

173.6 

+  0.6 

2    2  40 

96.7 

10.1 

3    8  40 

58.1 

11.5 

0  21  20 

173.8 

0.0 

2    3  20 

103.7 

9.8 

3    9  20 

50.0 

11.7 

0  22    0 

173.6 

—  0.6 

2    4    0 

110.4 

9.4 

3  10    0 

41.8 

11.8 

0  22  40 

172.9 

1.2 

2    4  40 

116.8 

9.0 

3  10  40 

33.5 

12.0 

0  23  20 

171.8 

1.8 

2    5  20 

123.0 

8.6 

3  11  20 

25.1 

12.1 

1     0    0 

+170.4 

—  2.4 

2    6    0 

—128.9 

—  8.2 

3  12    0 

—  16.6 

+12.1 

1     0  40 

16S.5 

3.0 

2    6  40 

134.5 

7.7 

3  12  40 

—    8.1 

12.2 

1     1  20 

166.2 

3.5 

2    7  20 

139.7 

7.2 

3  13  20 

+    0.4 

12.2 

1     2    0 

16:3.5 

4.1 

2    8    0 

144.6 

6.7 

3  14    0 

9.0 

12.2 

1     2  40 

160.4 

47 

2    8  40 

149.1 

6.2 

3  14  40 

17.5 

12.1 

1     3  20 

157.0 

5.2 

2    9  20 

153.3 

5.7 

3  15  20 

26.0 

12.1 

I     4    0 

+153.2 

—  5.8 

2  10    0 

—157.1 

5.2 

3  16    0 

+  34.4 

+12.0 

1     4  40 

149.0 

6.3 

2  10  40 

160.6 

46 

1    5  20 

+144.4 

-  6.8 

2  11  20 

—163  7 

—  4  I 
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COORDINATES  IN  THE  MEAN  APPARENT  ELLIPSE. 

SATELLITE   III. 

V 

1 

( 

x' 

y' 

t 

xf 

y' 

f 

f 

X' 

y 

d     h    m 
0     0     0 

+  d!o 

+17.4 

d     h    m 
2  12    0 

+22^;4 

—10.1 

h     d    m 
5     0    0 

-2ei!3 

-5':6 

0     1  20 

13.5 

17.4 

2  13  20 

217.3 

10.8 

5     1  20 

266.4 

4i3  ' 

0     2  40 

26.9 

17.3 

2  14  40 

208.6 

11.5 

5    2  40 

269.8 

4.0 

0     4     0 

40.3 

17.2 

2  16    0 

199.5 

12.1 

5    4     0 

272.6 

3.2 

0    5  20 

53.6 

17.1 

2  17  20 

189.9 

12.7 

5    5  20 

274.7 

2.3 

0    6  40 

66.8 

16.9 

2  18  40 

179.9 

13.3 

.5    6  40 

276.2 

1.5 

0    8    0 

+  79.8 

+16.7 

2  20    0 

+169.4 

—13.8 

5    8    0 

—277.0 

—  0.6  ' 

0    9  20 

92.7 

16.4 

2  21  20 

158.5 

14.3 

5    9  20 

277  J2 

+  0J2  ' 

0  10  40 

105.3 

16.1 

2  22  40 

147.2 

14.8 

5  10  40 

276.7 

1.1 

0  12    0 

117.6 

15.8 

3    0    0 

135.6 

15.2 

5  12    0 

2755 

U 

0  13  20 

129.7 

15.4 

3    1  20 

123.7 

15.6 

5  13  20 

^73.7 

2.7  . 

0  14  40 

141.5 

15.0 

3    2  40 

111.5 

16.0 

5  14  40 

271.2 

3.6  : 

0  16    0 

+153.0 

+14.5 

3    4    0 

+  99.0 

—16.3 

5  16    0 

—268.1 

+  4.4 

0  17  20 

164.1 

14.0 

3    5  20 

86.3 

16.6 

5  17  20 

264.4 

5J3 

0  18  40 

174.7 

13.5 

3    6  40 

73.3 

16.8 

5  18  40 

260.1 

6.0 

0  20    0 

184.9 

13.0 

3    8    0 

60.2 

17.0 

5  20    0 

255.1 

6i^ 

0  21  20 

194.7 

12.4 

3    9  20 

47.0 

17.2 

5  21  20 

249.5 

7.6; 

0  22  40 

204.1 

11.8 

3  10  40 

33.6 

17.3 

5  22  40 

243.3 

8.3: 

j 

1     0    0 

+213.0 

+11.1 

3  12    0 

+  20.2 

-17.4 

6    0    0 

-236.6 

+  9.1 

1     1  20 

221.4 

10.5 

3  13  20 

+    6.7 

17.4 

6    1  20 

229.3 

9.8 

1    2  40 

229.3 

9.8 

3  14  40 

—    6.8 

17.4 

6    2  40 

221.4 

10.5 

14    0 

236.6 

9.1 

3  16    0 

20.3 

17.4 

6    4    0 

213.0 

11.1  , 

1    5  20 

243.3 

8.3 

3  17  20 

33.7 

17.3 

6    5  20 

204.1 

11.8 

1    6  40 

249.5 

7.6 

3  18  40 

47.1 

17.2 

6    6  40 

194.7 

12.4 

1     8    0 

+255.1 

+  6.8 

3  20    0 

—  60.3 

—17,0 

6    8    0 

—184.9 

+13.0 

1     9  20 

260.0 

6.0 

3  21  20 

73.4 

16.8 

6    9  20 

174.7 

13.5  1 

1  10  40 

264.3 

5.2 

3  22  40 

86.3 

16.6 

6  10  40 

164.1 

14.0 

1  12    0 

268.0 

4.4 

4    0    0 

99.0 

16.3 

6  12    0 

153.0 

14.5 

1   13  20 

271.1 

3.6 

4     1  20 

111.5 

16.0 

6  13  20 

141.5 

15.0 

1  14  40 

273.6 

2.7 

4    2  40 

123.7 

15.6 

6  14  40 

129.7 

15.4 

1  16    0 

+275.5 

+  1.9 

4    4    0 

—135.7 

—15.2 

6  16    0 

—117.6 

+15.8 

1  17  20 

276.7 

1.1 

4    5  20 

147.2 

14.8 

6  17  20 

105.2 

lai 

1  18  40 

277.2 

+  0.2 

4    6  40 

158.4 

143 

6  18  40 

92.6 

16.4 

1  20    0 

277.0 

—  0.6 

4    8    0 

169.3 

13.8 

6  20    0 

79.8 

16.7 

1  21  20 

276.2 

1.5 

4    9  20 

179.8 

13.3 

6  21  20 

66.8 

16.9 

1  22  40 

274.7 

2.3 

4  10  40 

189.9 

12.7 

6  22  40 

53.6 

17.1 

2    0    0 

+272.6 

—  3.2 

4  12    0 

—199.5 

—12.1 

7    0    0 

—  40.3 

+17.2 

2    1  20 

269.8 

4.0 

4  13  20 

208.6 

11.5 

7    1  20 

26.9 

J  7.3 

2    2  40 

266.4 

4.8 

4  14  40 

217.3 

10.8 

7    2  40 

—  13.4 

17.4 

2    4    0 

262.3 

5.6 

4  16    0 

225.5 

10.1 

7    4    0 

+    0.1 

17.4 

2    5  20 

257.6 

6.4 

4  17  20 

233.1 

9.4 

7    5  20 

13.6 

17.4 

1 

2    6  40 

252.3 

7.2 

4  18  40 

240.1 

8.7 

7    6  40 

27.0 

17.3 

2    8    0 

+246.4 

—  8.0 

4  20    0 

—246.5 

—  8.0 

7    8    0 

+  40.4 

+17Ji 

2    9  20 

240.0 

8.7 

4  21  20 

252.3 

7.2 

' 

2  10  40 

+233.0 

—  9.4 

4  22  40 

—257.6 

—  6.4 

! 

1 
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COORDINATES  IN  THE  MEAN  APPARENT  ELLIPSE. 

SATELLITE   IV. 

t 

xf 

y' 

t 

x' 

y' 

t 

I' 

^ 

d    h 

II 

II 

d    h 

// 

II 

d     h 

II 

II 

0    0 

+    0.0 

+34.8 

5  18 

+406.2 

—19.3 

11  12 

—449.0 

—13.5 

0    3 

22.8 

34.8 

5  21 

393.1 

20.6 

11  15 

457.4 

12.0 

0    6 

45.6 

34.7 

6    0 

379.2 

21.9 

11  18 

464.8 

10.5 

0    9 

68.3 

34.5 

6    3 

364.4 

23.1 

11  21 

471.2 

8.9 

0  12 

90.9 

34.2 

6    6 

348.8 

24.3 

12    0 

476.5 

7.3 

0  15 

113.2 

33.9 

6    9 

332.5 

25.5 

12    3 

480.8 

5.7 

0  18 

+135.3 

+33.5 

6  12 

+315.4 

—26.6 

12    6 

—484.0 

—  4.1 

0  21 

157.1 

33.0 

6  15 

297.6 

27.6 

12    9 

486.2 

2.5 

1    0 

178.5 

32.4 

6  18 

279.2 

28.5 

12  12 

487.3 

—  0.8 

1    3 

199.6 

31.8 

6  21 

.     260.2 

29.4 

12  15 

487.3 

+  0.8 

1    6 

220.3 

31.1 

7    0 

240.6 

30.3 

12  18 

486.3 

2.4 

1    9 

240.4 

30.3 

7    3 

220.5 

31.1 

12  21 

484.2 

4.0 

1  12 

+260.0 

+29.5 

7    6 

+199.9 

— -31.8 

13    0 

—480.9 

+  5.7 

1  15 

279.0 

28.6 

7    9 

178.8 

32.4 

13    3 

476.6 

7.3 

1  18 

297.4 

27.6 

7  12 

157.4 

33.0 

13    6 

471.3 

8.9 

1  21 

315.2 

26.6 

7  15 

135.6 

33.5 

13    9 

465.0 

10.5 

2    0 

332.3 

25.5 

7  18 

113.5 

33.9 

13  12 

457.6 

12.0 

2    3 

348.6 

24.3 

7  21 

91.2 

34.2 

13  15 

449.3 

13.5 

2    6 

+364.1 

+23.1 

8    0 

+  68.7 

—34.5 

13  18 

—440.0 

+15.0 

2    9 

378.9 

21.9 

8    3 

46.0 

34.7 

13  21 

429.7 

16.4 

2  12 

392.9 

20.6 

8    6 

23.2 

34.8 

14    0 

418.5 

17.8 

2  15 

406.0 

19.3 

8    9 

+    0.3 

34.8 

14    3 

406.3 

19.2 

2  18 

418.2 

17.9 

8  12 

—  22.5 

34.8 

14    6 

393.2 

20.6 

2  21 

429.5 

16.5 

8  15 

45.3 

34.7 

14    9 

379.3 

21.9 

.   3    0 

+439.8 

+15.0 

8  18 

—  68.0 

—34.5 

14  12 

+364.6 

+23.1 

3    3 

449.1 

13.5 

8  21 

90.5 

34.2 

14  15 

349.1 

24.3 

3    6 

457.5 

12.0 

9    0 

112.9 

33.9 

14  18 

332.8 

25.4 

3    9 

464.9 

10.5 

9    3 

135.0 

33.5 

14  21 

315.7 

26.5 

3  12 

471.3 

8.9 

9    6 

156.8 

33.0 

15    0 

298.0 

27.5 

3  15 

476.6 

7.3 

9    9 

178.2 

32.4 

15    3 

279.6 

28.5 

3  18 

+480.8 

+  5.7 

9  12 

—199.3 

—31.8 

15    6 

—260.5 

+29.4 

3  21 

484.0 

4.1 

9  15 

220.0 

31.1 

15    9 

240.9 

30.3 

4    0 

486.2 

2.5 

9  18 

240.1 

30.3 

15  12 

220.8 

31.1 

4    3 

487.3 

+  0.8 

9  21 

259.7 

29.5 

15  15 

200.2 

31.8 

4    6 

487.3 

—  0.8 

10    0 

278.7 

28.6 

15  18 

179.2 

32.4 

4    9 

486.3 

2.4 

10    3 

297.2 

27.6 

15  21 

157.7 

33.0 

4  12 

+484.2 

—  4.1 

10    6 

—315.0 

—26.6 

16    0 

—135.0 

+33.5 

4  15 

480.9 

5.7 

10    9 

332.1 

25.5 

16    3 

113.8 

33.9 

4  18 

476.6 

7.3 

10  12 

348.4 

24.4 

16    6 

91.5 

34.2 

4  21 

471.3 

8.9 

10  15 

363.9 

23.2 

16    9 

69.0 

34.5 

5    0 

465.0 

10.4 

10  18 

378.7 

21.9 

16  12 

46.3 

34.7 

5    3 

457.7 

12.0 

10  21 

392.7 

20.6 

16  15 

23.5 

34.8 

5    6 

+449.3 

—13.5 

11     0 

—405.8 

—19.3 

16  18 

—    0.6 

+34.8 

5    9 

439.9 

15.0 

11     3 

418.0 

17.9 

16  21 

+  22.2 

34.8 

5  12 

429.6 

16.4 

11     6 

42^)3 

16.5 

17    0 

+  45.0 

+34.7 

5  15 

+418.4 

—17.9 

11    9 

—439.6 

—15.0 
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SATELLITE   I. 

* 

Date, 
1878. 

AT  GEOGENTRIO  SUPERIOR 
CONJUNCTION. 

AT  TIME  OP 
ECLIPSE. 

Date, 
1878. 

AT  OEOCENTRIC  SUPERIOR  AT  TIME  OF 
CONJUNCTION.                 ECIJPSB. 

Factor 
torxf. 

Factor 
fory*. 

P- 

z. 

y- 

Factor 
for  xf. 

Factor 
fory'. 

P- 

z. 

W' 

Feb.    4 

0.859 

-0.324 

-l5  5^.7 

-2^ 

Ji 

July  24 

1.271 

-0.200 

-if  5^.6 

+2S 

-i' 

11 

0.867 

0.314 

11  31.7 

25 

2 

31 

1.269 

0.205 

14  32.3 

27 

*     1 

18 

0.876 

0.303 

12    8.8 

26 

2 

Aug.    7 

1.263 

0.20*) 

14  12.5 

30 

I  1 

25 

0.886 

0.292 

12  44.1 

28 

2 

14 

1.253 

0.213 

13  53.9 

33 

Mar.    4 

0.898 

0.281 

13  17.5 

29 

2 

21 

1.238 

0.216 

13  37.0 

36 

11 

0.912 

-0.271 

-13  48.8 

-31 

-2 

28 

1.220 

-0.218 

-13  22.6 

+38 

^\ 

19 

0.927 

Oi^l 

14  17.7 

33 

2 

Sept.   4 

1.200 

0.218 

13  11.4 

40 

1  1 

26 

0.944 

0.251 

14  44.2 

35 

2 

11 

1.178 

0J217 

13    3.7 

41 

1 

Apr.    2 

0.962 

Oi242 

15    8.1 

36 

2 

18 

1.155 

0.214 

12  59.7 

42 

]  1 

9 

0.981 

0.233 

15  29.4 

38 

2 

26 

1.131 

0.210 

12  59.5 

42 

16 

1.002 

-0.225 

-15  47.9 

-39 

•1 

Oct.     3 

1.106 

-0.205 

-13    3.2 

+42 

^1 

23 

1.024 

0.217 

16    3.6 

40 

10 

1.082 

0.198 

13  10.7 

42 

30 

1.048 

0.209 

16  16.3 

41 

17 

1.058 

0.190 

13  21.7 

41 

May    7 

1.072 

0.203 

16  25.9 

41 

24 

1.035 

0.181 

13  36.2 

40 

•*  1 

14 

1.097 

0.197 

16  32.3 

42 

31 

1.013 

0.172 

13  53.7 

39 

21 

1.123 

-0.192 

-16  35.5 

-42 

.} 

Nov.    7 

0.992 

-0.162 

-14  14.0 

+38 

•1 

28 

1.148 

0.188 

16  356 

42 

14 

0.973 

0.150 

14  36.9 

36 

June    4 

1.171 

0.186 

16  32.4 

•  41 

21 

0.955 

0.138 

15     1.8 

35 

11 

1.193 

0.185 

16  25.9 

40 

28 

0.939 

0.126 

15  28.4 

33 

19 

1.214 

0.185 

16  16.2 

38 

Dec.    5 

0.924 

0.113 

15  56.4 

32 

26 

1.233 

-0.186 

-16    3.8 

-36 

.•I 

12 

0.911 

-0.100 

-16  25.5 

+30 

.] 

July     3 

1.249 

0.189 

15  48.8 

33 

20 

0.900 

0.086 

16  55.5 

28 

10 

1.260 

0.192 

15  31.5 

30 

27 

0.890 

-0.072 

-17  25.7 

+26 

—1 

17 

1.268 

-0.196 

-15  12.5 

-27 

—1 

1 

1 

SAT 

ELI 

:.iTE  II. 

1 

Date. 
1878. 

ATOE( 
( 

>CENTRIC 
JONJUNJI 

!  SUPERIOR 

noN. 

AT  TO 
ECLIl 

«BOF 
PSE. 

Date. 
1878. 

AT  GEOCENTRIC  SUPERIOR 
CONJUNCTION. 

AT  TIME  OF 
ECLIPSE,    j 

Factor 
for  a/. 

Factor 
fory*. 

J». 

z. 

y- 

Factor 
for  r'. 

Factor 
fory'. 

P' 

z. 

4 

Feb.    4 

0.860 

-0.197 

'iS  4i/.3 

-2^ 

Ji 

July  25 

1.271 

-0.073 

-ll  30.7 

+24' 

12 

0.867 

0.188 

11  20.5 

30 

2 

Aug.    1 

1.269 

0.076 

14  10.5 

30 

19 

0.876 

0.179 

11  57.0 

33 

2 

8 

1.262 

0.079 

13  51.0 

35 

26 

0.877 

0.170 

12  31.7 

36 

2 

15 

1.251 

0.082 

13  32.7 

40 

Mar.    5 

0.899 

0.162 

13    4.5 

38 

2 

22 

1.236 

0.085 

13  16.3 

44 

. 

12 

0.913 

-0.153 

-13  35.2 

-41 

-2 

29 

1.218 

-0.087 

-13    2.6 

+48 

_1 

19 

O.J)29 

0.145 

14     3.4 

43 

2 

Sept.   6 

1.198 

0.089 

12  52.0 

51 

26 

0i)46 

0.136 

14  29.2 

45 

2 

13 

1.175 

0.089 

12  44.8 

53 

Apr.    2 

0.964 

0.128 

14  52.6 

47 

2 

20 

1.151 

0.089 

12  41.3 

55 

9 

0.984 

0.120 

15  13.3 

49 

2 

27 

1.127 

0.087 

12  41.7 

56 

17 

1.005 

-0.113 

-15  31.2 

-51 

Oct.     4 

1.102 

-0.085 

-12  46.0 

+56 

~] 

24 

1.028 

0.106 

15  46.3 

53 

11 

1.077 

0.082 

12  54.0 

56 

May    1 

1.051 

0.099 

15  58.4 

54 

18 

1.053 

0.079 

13    5.4 

55 

b 

1.075 

0.092 

16    7.4 

55 

25 

1.030 

0.074 

13  20.2 

54 

15 

1.100 

0.086 

16  13.3 

55 

Nov.    1 

1.009 

0.069 

13  38.1 

52 

22 

1.125 

-0.081 

-16  16.0 

-54 

_I 

8 

0.988 

-0.062 

-13  58.6 

+50 

+1 

29 

1.150 

0.076 

16  15.6 

53 

16 

0.969 

0.055 

14  21.6 

48 

1  : 

June   5 

1.174 

0.073 

16  11.0 

51 

23 

0.952 

0.048 

14  46.6 

46 

*  1 

12 

1.197 

0.070 

16    5.0 

49 

30 

0.936 

0.041 

15  13.2 

43 

O! 

19 

1.218 

0.068 

15  55.0 

46 

Dec.    7 

0.921 

0.03:) 

15  41.1 

40 

0 

27 

1.236 

-0.067 

-15  42.3 

-43 

.]   ' 

14 

0.908 

-0.025 

-16  10.1 

+38 

-0 

July    4 

1.251 

0.067 

15  27.1 

39 

21 

0.897 

0.016 

16  39.8 

36 

0 

11 

1.261 

0.068 

15    9.6 

34 

28 

0.888 

-0.007 

-17    9.8 

+33 

-0 

18 

1.268 

-0.070 

-14  50.6 

-28 

"•*  1 

■ 

i 
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SATELLITE   III. 

AT  GEOGBNTRIO  SUPB- 

AT 

TIMB 

1878. 

1878. 

P«lm 

Fwlor 

L 

R«p. 

r«tM 

da.    \  Rm[i. 

tbrt: 

^' 

u„t. 

p. 

UL 

Fab.  7 

0.8fi8 

-0.353 

-l!    h 

-■(i 

4i 

" 

July  22 

1.370 

-0.260 

-i3  5^.7 

.#.^ 

" 

14 

0.870 

0.344 

11  44.2 

3! 

f 

1570 

0.265 

14  36.0 

-A 

O.S80 

0.334 

12  21.4 

4:- 

Mar.  1 

0.892 

S.3g4 

12  56.6 

4; 

6-lf 

-t> 

"12 

1.256 

0.272 

13  56.2 

4H 

A 

B 

0.905 

0.315 

13  29.7 

51 

5 

iH. 

19 

1.34.1 

0.274 

13  38.5 

b4 

4 

15 

0.020 

-0.306 

-14    0.5 

-55 

-5 

-afi 

-5 

26 

1.236 

-0,275 

-13  23.3 

^1 

-4 

2a 

0.936 

0.a9B 

14  28.9 

5) 

5 

W! 

5 

Sept.  3 

1.206 

0.274 

t2A    -^. 

66 

A 

39 

0.954 

0.290 

14  54.7 

ft 

5 

1.184 

2!      4 

71 

Apr.  5 

0.W3 

0.282 

15  J7.H 

tit 

5 

3^ 

5 

17 

r.i6i 

0.268 

12  57.3 

K       A 

7: 

'\ 

0.99a 

0.275 

15  38.1 

6t 

& 

36 

5 

24 

1.137 

0.263 

12  56Ji 

36     4 

7b 

4 

20 

1.015 

-0.268 

-15  65.4 

-71 

-4 

-38 

-4 

Ocl.    1 

1.112 

-0.257 

-12  59.2 

h38  -4 

►77 

-4 

-   27 

1.038 

0JH>2 

16    97 

?:■ 

< 

31 

^ 

8 

1.086 

D.250 

3E      A 

T, 

' 

Hsy  4 

1063 

0.256 

16  20.0 

7^ 

A 

-1 

1.061 

'' 

1.087 

0.252 

75 

4 

m 

i.ua 

0.248 

16  33.5 

75| 

4 

38 

4 

30 

1.016 

0.223 

13  48.4 

37     4 

Ti 

4 

SM 

I13H 

-0-245 

-16  34.8 

-74 

-4-35 

-4 

Nov.  6 

0.995 

-0.211 

-J4    8JJ 

h35   -4 

t« 

-4 

Juneii 

1.162 

0.243 

16  32.7 

72 

4;  32 

A 

13 

0.975 

0.199 

14  31.7 

3S      '. 

M> 

9 

1.185 

0.243 

16  2T.3 

« 

A 

'/; 

20 

0.957 

0,187 

2<     : 

16 

1.207 

0J244 

16  18.7 

M 

4 

-22 

-4 

28 

0.941 

0.174 

15  24.1 

26     3 

59 

3 

23 

1.237 

-fl.246 

-16    7.0 

-5H 

-4 

Deo.  5 

n.P2fi 

-0.160 

-15  52.7  ♦23i     3I+55 

-3 

30 

1,244 

0.249 

15  52.5 

SI 

A 

12 

0.912 

0.146 

16  32.4 

no  -• 

M 

r 

July? 

1.257 

0.252 

15  35.5 

43 

4 

19 

0.900 

0.1  :i2 

16  52.9 

rJ- 

47 

2 

DM*. 
1878. 

-Kio5(55-Ni«^-Tl6Nr 

-bclTpsr- 

Date. 
1878. 

-itl6i-CONi-UNCT.6-Nr 

-ec-lITsb-:-  ]| 

Dl8. 

Eeap. 

D].. 

«-.    II 

for,-'. 

I«rr. 

r 

5. 

Feb.  12 

ami 

-0577 

-it  if  7 

Mi.i'« 

-•i':. 

J\ 

July  29 

1.270 

-0204 

-i3  1*1 0 

" 

„ 

12  42.8 

6i      ! 

45 

'. 

Aug.l5 

1551 

0508 

13  33.4 

-: 

7 

18 

0,926 

0.244 

13  56.1 

85      t* 

6( 

1        '31 

1.2)2 

0.209 

12  58.6 

55 

: 

!» 

-, 

Apr.   4 

0,967 

0.229 

14  55.9 

7S 

Septl7 

1,160 

0.204 

12  41.5 

7-^ 

: 

II' 

; 

1.016 

0.216 

15  40.3 

81 

7 

0.1    4 

1.103 

0.194 

13  45.6 

81 

7 

119 

7 

1.073 

-0.205 

-J6    8.2 

ut-  -; 

-83 

-  7 

21 

1.046 

-0.17!) 

-13  lOJi 

t»i 

-6 

118 

-fi 

o.v.n 

16  18.3 

li    ■. 

■  : 

Not.  6 

0.!)04 

0.161 

13  53.7 

7V 

6 

ur, 

h 

June  !l 

1.188 

0.193 

16  10.4 

lOi    : 

HA 

: 

23 

0.951 

0.140 

14  50.9 

61 

5 

95 

5 

26 

1,234 

0.104 

15  45.1 

7S    ; 

-ill 

- : 

Deo.  10 

0,915 

0.116 

15  51.7 

46 

. 

T, 

A 

July  13 

1J264 

-0.198 

-15    5.8 

47   -7 

' 

27 

0JJ89 

-0.091 

-17    9.4 

f30 

-3 

tti2 

-3 

4T4        SATUBN^S  RING,  &€•,  1878^ 


THE  APPARENT  ELEMENTS  OF  SATURN'S  RING. 


Waahington 
Mean  Noon. 


Jan.         0 

20 

Feb.        9 

Mu'ch     1 

21 


April 

May 
June 


July 
Aug. 

Sept. 
Oct. 


Nov. 
Dec. 


10 
30 
20 
9 
29 

19 

8 

28 

17 

7 

27 
16 
6 
26 
31 


a 

Dater 
H^jor 
Axis. 


37.56 
36.55 
35.86 
35.48 
35.45 

a5.75 
36.38 
37.30 
38.47 
39.82 

41^22 
42.50 
43.47 
43.92 
43.77 

43.03 
41.86 
40.47 
39.08 
38.75 


b 

Onter 

Minor 

Axis. 


1.96 
1.37 

0.69 
0.00 
0.72 

1.41 
2.05 
2.63 
3.02 
3.40 

3.52 
3.41 
3.07 
2.57 
2.02 

1.56 
1.29 
1.20 
1.46 
1.54 


P 

Inclination  of 

Northern 

Semi-minor 

Axis  to  Circle 

of  Declination 

from  North 

to  East. 


n 

5 
4 
4 

4 
4 
4 
3 
3 

3 
3 
3 
4 
4 

4 
4 
4 
4 

+  4 


19.0 
11.0 
0.9 
49.3 
36.9 

24.4 

12.7 

2.5 

54.6 
49.9 

48.7 
51.2 
57.0 
4.8 
13.0 

19.9 
24.1 
24.8 
21.8 
20.4 


I 

The  Elevation 

of  the  Earth 

above  the 

Plane  of  the 

King. 


2  59.5 
2  8.7 
1    6.4 

0  0.3 

1  10.0 


The  Elevation 

of  the  Son 

above  the 

Plane  of  the 

Ring. 


2 
3 
4 
4 
4 

4 
4 
4 
3 
2 

2 
1 
1 
2 
2 


15.3 

14.3 

2.4 

as 

54.3 

53.9 
35.9 
3.0 
21.2 
38.7 

4.6 
46.2 
47.3 

8.2 

las 


+  0  33.0 
H-0  15JJ 

—  0    2.7 

—  0  20.6 

—  0  38.5 

—  0  56.4 

—  1  14.4 

—  1  32.4 

—  1  50.4 

—  2    8.4 


u  uf 

Earth's  Longltnde  from  Saturn 
counted  on  Plane  of  Sing 
from  the  Hing*8  As- 
cending Node  on 


Equator. 


—  2 

—  2 

—  3 

—  3 

—  3 

—  3 

—  4 

—  4 

—  4 

—  4 


26.4 
44.4 
2.4 
20.4 
38.4 

56.4 
14.4 
32.4 
50.4 
54.9 


318  26.6 
316  56.9 
315  5.2 
313  0.1 
310  49^ 

308  41.1 
306  42.8 
305  1.9 
303  45.3 
302  59i2 

302  47.9 

303  12.2 

304  7.8 

305  24.2 

306  45.5 

307  46.6 

308  37.3 


EcUptic. 


308 
308 
308 


44.7 

14.6 

1.4 


275  37.5 
274  6.1 
272  14.5 
270  9.5 
267  59.0 

265  50.7 
263  52.5 
262  11.7 
260  55J2 
260  9.2 

259  57.0 

260  21.4 

261  17.1 

262  33.6 

263  55.0 

265  &2 
265  43.0 
265  57.5 
265  26^ 
265  14.3 


Factors  which  are  to  be  multiplied  by  a  and  b  to  obtain  the  axes  of 


The  inner  ellipse  of  the  outer  Ring  =0.8801 
The  outer  ellipse  of  the  inner  Ring  =0.8599 
The  inner  ellipse  of  the  inner  Ring  =0.6650 
The  inner  ellipse  of  Bond^s  dusky  Ring=0.5486 


log  Factor=9.9445 
=9.9344 
=9.8228 
=9.7392 


Note.    The  sign  of  I  indicates  whether  tiie  visible  snrface  of  the  Bing  is  northern  or  sonthecn. 


THE  APPARENT  DISCS  OF  VENUS  AND  MARS. 


The  Teried  Sinei  of  their  Illaminated  Portions,  diyided  by  their  Apparent  Diameten. 


1878. 


January 

March 

April 

May 

June 


1 

31 

2 

1 

1 

31 

30 


Yenns. 


.378 
.129 
.043 
.2J)5 
.491 
.633 
.747 


Mars. 


.875 
.887 
.906 
.927 
.948 
.966 
.982 


1878. 


July  30 

August  29 
September  28 
October  28 
Novemljer  27 
December  27 


Yenns. 


.836 
.904 
.9.54 
.986 
1.000 
.996 


.993 
.999 
.999 
J995 
.984 
.969 


PHENOMENA,  1878. 
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WASHINGTON  MEAN  TIME. 


PLANETARY   CONSTELLATIONS. 


Jan. 


Feb. 


Mar. 


d   h  n 

2  23  20 

3  19  44 

3  22  36 

4 

1  50 

4  13  57 

4  21  26 

6  19  46 

8 

5  40 

10 

3  52 

10  22  38 

12 

8  12 

12  17  35 

14 

4  - 

14  21  26 

16 

-  - 

20 

7  45 

21 

10  - 

24 

2  21 

30 

7  48 

30  15  - 

30  18  16 

1 

—  — 

2  11  50 

3  17  34 

4  18  29 

6 

„_  ^^ 

6 

0  23 

6  13  51 

7 

9  9 

8  13  57 

8  16  26 

8  16  34 

15  12  52 

16 

.  «. 

16  16  47 

17  13  33 

20 

8  26 

27  11  49 

28  13  42 

1 

-  - 

1 

19  18 

2 

236 

4 

7  22 

7  23  50 

* 

9 

9  8 

923  26 

12  20  - 

13 

0  40 

16 

2  12 

17 

027 

20 

034 

20 

8  54 

6J!l€ jy+l   i 

□  ^0 

6  ^€. {^  +  334 

$  in  Perihelion. 

62tO 

6  9  a 9  —  023 

6h<L 12—435 

6  5  Oinf. 

6  S€ ^-4  17 

6V€ tP  —  7  15 

6  ^21 SH-8  3P 

$  statioDaiy. 

^  greatest  Hel.  Lat  N. 

$  at  greatest  brilliancy. 

<J  §C S-H  129 

y  stationary. 

D  WO 

<J5<C 5-H433 

9  stationary. 

62l€ :y-h239 

O  eclipsed,  invis.  at  Wash. 
^  greatest  eloug.  W.  25  27 

<J9C 9H-454 

6  h€ l2  -  4  52 

Disapp.  of  Saturn's  Ring. 

6  ^  Ji 54-023 

9  in  Perihelion. 

gin  8 
6^3 y  — 246 

6^€ tp— 7  18 

6  i<C ,J-438 

i  SO 
C  eclip'dtpartly  viB.atWa8h. 

<j  $c s+iaa 

^  1h  Aphelion. 
6  9  ©Inf. 
i2l€ .  2f+2    7 

9  greatest  Hel.  Lat  N. 

Reapp,  of  Saturn's  Ring. 

6  9  € 9  +  846 

<5S<t g  —  2  48 

6h€ h— 5    5 

6^€ V— 7  13 

6  S<C ^-4  16 

g  greatest  HeL  Lat  S. 
9  stationary. 

6  $>€ S+117 

<J5n 5  +  0  17 

O  enters  Y,  spring  com. 
<5  g  O  Sup. 


d   h  m 

Mar.  27  3  56 
28  23  14 

28  -  - 

29  8  50 
31  20  53 

April  2  13  12 

3  14  3 

4  7  10 
7  0  5 
9  1  57 

12  10  21 
12  20  41 
14  17  35 
23  18  13 
25  11  12 

25  15  - 

25  15  14 

26  U2  48 

27  18  54 

28  10  12 

May  18  7 

1  15  20 

2  5- 
2  9  54 
5  14  7 

5  17  49 

6  1  58 
6  8  25 
9  17  1 

15  17  55 

16  12  49 
19  11  21 
21  5  36 
25  0  10 
25  22  59 

27  18  58 
29  036 
29  13  58 
29  18  20 
June  1  21  7 

3  432 

5  22  41 

5  23  27 

11  3  6 

17  12  51 

20  20  55 

21  11  54 

22  10  23 

23  13  32 

24  22  29 

25  10  30 
25  19  24 

6  2l€ 21+ id 

9  at  greatest  brilliancy. 

<59C 9-»-330 

6h€ 12—527 

^  in  Perihelion. 

<JgC S  — 356 

<5  WC ?—  7    5 

6  i€ ^-332 

<J  V  S V  — 359 

(55C S-f-121 

S  greatest  Hel.  Lat  N. 
$  greatest  elong.  E.  19  51 

62l€ i?+.054 

n2lQ 

g  stationary. 

9me 

6  VO 

6  9  € 9  —  3  19 

6h<L 12—552 

9  greatest  elong.  W.  46    7 

(JVC  ; V— 7    3 

^  stationaiy. 

<5  aC 5  —  4    4 

6  i€ (J-227 

6  9h 9-+-115 

(S  5  O  ^^*  ^'^^  transit 

»in8 
6  &€ S4-134 

□  50 

5  in  Aphelion. 

5  stationary. 
62l€ Tt-h  024 

21  stationary. 
6h€ h— 622 

(59C 9  —  723 

6W€ V— 7    7 

(55<C 5  —  9    9 

9  in  Aphelion. 

5  greatest  elong.  W.  24  17 

(5  <JC /-I    4 

b  greatest  Hel.  Lat  S. 

6  $€ $H-152 

<J  ^  9 ^4-039 

621C 2t-h0  11 

O  enters  22,  summer  com. 
9  greatest  Hel.  Lat  S. 

6h€ 12—650 

5  in  S 

<JWC V— 7  17 

^  greatest  Hel.  Lat  N. 


476 


PHENOMENA,  1878< 


WASHINGTON  MEAN  TIME. 


PLANETARY   CONSTELLATIONS. 


d      h     m 

June  26  18  5 
29  9  0 
29  12  28 

July  1  15  12 

1  18  54 

3  7  26 

3  2]  0 

9  19  57 

14  0  - 

14  15  46 

19  19  13 
22  11  20 
22  19  58 

24  16  35 

26  15  57 

28  7  59 

29  -  - 

30  10  36 
30  15  42 

30  17  59 

31  0  9 
Aug.  1  13  28 

2  7  41 
6  23  13 

10  16  8 

12  -  - 
12  10  - 

12  12  5 

13  7  3 

16  0  49 

16  18  40 
19  3  56 
22  10  23 

25  16  2 

27  6  - 

27  6  50 

28  3  8 
28  21  47 

Sept  1  21  57 
6  15  31 

6  17  22 

9  19  38 

12  3  41 

12  10  49 

15  9  57 

17  19  41 
19  0  - 

19  2  0 

20  21  45 

21  22  50 

22  11  18 

22  21  - 

23  20  29 


<J  9C 9  —  72^ 

<58<C a  —  2  40 

^  in  PerihelioD. 

O  in  Apogee. 
6  S€ (J-h0  31 

<J  5C SH-2    7 

(J  S  O  Sup. 

§  greatest  Hel.  Lat.  N. 
ri  stationary. 
<5  J/<C :jf-hO  18 

(i  >Z<C h-7    8 

6  9  i 5-h0  12 

6^<L ^—725 

g2lO 

6  9  € 9  —  4  35 

(5  §  S S-4-0    1 

Q  eclipsed,  vis.  at  Wash. 
6  3€    ......    ^  +•  2  19 

^  in  Aphelion. 
6&€ S-H2  19 

<JSC 5-h2  17 

n  WO 
»  inQ 

<j  I  ^  .....  a-026 

6Ji<L 5+.034 

C  eclip'd,  partlyvis.  atWash, 
W  stationary. 
^  inAphebon. 
S  greatest  elong.E.  27  26 
6h€ l2-7  12 

9  in  Q 

6  lo 

6  9  € 9  —  0   9 

^  stationary. 

6  ^€ $-h228 

6S<L ^-4-3  59 

6  ^<L 5  —  0  46 

8  greatest  Hel.  Lat.  S. 
6^  i g-527 

62t<[ :y+o43 

($8  0  Inf. 

6h€ h-7    7 

<5  S  9 $-023 

6^<L W— 7  81 

6  <J0 

§  Stationary. 

9  in  Perihelion. 

*>10 

0  enters  £^,  autumn  com. 

f  stationary. 
(L S  -4-  2  41 


Sept.  24  17  29 

24  17  41 

24  17  43 

25  11  22 
25  11  44 


Oct 


Nov. 


Dec. 


25  20  3 

29  21  3 

3  22  48 

5  19  13 

9  5  28 

11  6  26 

12  3  16 
12  14  37 

20  16  9 

21  8  51 

2]  10  45 
24  5  58 
24  12  52 

24  16  44 

25  10  35 


29 

31 

31 

5 


6  57 

5  41 

10  8 

8  35 


8  11  21 

8  19  19 
17  18  8 

22  5  12 

23  13  8 

24  22  36 

25  19  13 
28  2  57 
28  16  - 
28  21  13 

2  14  51 


5 

6 
6 

7 
9 


2  0 
1  12 
7  54 
19  8 
1  - 


15  0  15 
15  22  - 

17  18  20 
17  21  0 

20  21  2 

21  5  33 

22  10  59 

23  12  22 
23  12  25 

23  12  39 
25  8  41 
25  23  18 
30  0  47 


6 
6 

6 


5  9 g  —  0  27 

5  C S  +  4    6 

9  C 9-»-434 

5  greatest  elong.W.  17  53 
^  m  Perihelion. 


6  i<L ^  +  5  16 

<559 S4-0  17 

62l€ if-f-034 

^  greatest  Hel.  Lat  N. 
6h<L h— 6  59 

5  greatest  HeL  Lat  N. 

6  ^  i S-H  1    0 

6V<L W— 7  14 

6  9  i O-f-043 

6  G<i 0+  3    0 


<5  a  O  Sup. 

6  id  ... 
<5  9<r  ... 

<5  5<C  ... 


9 


5  54 

6  40 
5  46 


5  in  8 

62t<L JH 

6h€ h 

^  in  Aphelion. 


-f-  0    7 

—  658 


7  12 
3  24 
5  49 
5  141 
1  17 


:jf— 0  31 


62t€ 

ri  stationary. 

b  greatest  HeL  Lat  S. 

6h(L i2-7 


^—  7  18 


6  9  O  Sup. 

6^<L 

9inQ 

8  greatest  elong.  E.  SO  50 

0  stationary. 


$  <r  ..... 

Q  Btadonafy. 

he 

S€ 


$4-3  41 


^4-5    3 


0  enters  \J,  winter  com. 

i}  in  Perihelion. 

<J9C 94-145 

6  ^<L 54-4  14 


<5  5  9    •• 
6  «01nf. 

6h€  .. 


? 


228 

1  13 
7  14 


THE  PRINCIPAL  OBSERVATORIES. 
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POSITIONS  OF  THE  PRINCIPAL  OBSERVATORIES. 
{North  Latitudes  and  West  Longitudes  are  considered  as  posititfe.) 


Place. 


*Abo,     .     . 
Albany,     . 
Allegheny, 
Altona, 
Ann  Arbor, 

Armagh,  • 
Athens, 
Berlin, 
Bilk,     .     . 
•Bonn,   .     . 

Breslau,     . 
Brussels,   . 
Cambridge,  (Eng.,) 
Cambridge,  (Mass.,) 
Cape  of  Good  Hope, 


Chicago,    • 
Cincinnati, 
Christiania, 
Clinton,     . 
Copenhagen, 

Cordoba  . 
•Cracow,  . 
•Dorpat, 

Dublin, 

Durham,   . 

Edinburgh, 
•Florence,  . 
•Greneva,    . 

Georgetown, 
•Gdttingen, 

Gotha, . 
Greenwich, 
Hamburg, 
•Helsingfors 
Hudson,    • 

Kasan, 
Konigsberg, 
•Kremsmiinster, 
Leipsic,     . 
Leyden,    . 

Liverpool, 
Madras,     . 
Madrid, 
•Mannheim, 


Latitnde. 


// 


--60  26  56.8 
--42  39  49.5 
--40  27  36.0 
--53  32  45.3 
--42  16  48.0 


54  21  12.7 
37  58  20.0 
52  30  16.7 
•51  12  25.0 
-50  43  45.0 


-.51  6  56.5 
--50  51  10.7 
--52  12  51.8 
--42  22  48.1 
—33  56     3.2 


-41 
•39 
•59 
•43 
55 


50 
6 

54 
3 

41 


1.0 
26.5 
43.7 
16.5 
13.6 


•31  25  15.4 
•50  3  50.0 
58  22  47.0 
53  23  13.0 
-54  46    6.4 


--55  57  23.2 
--43  46  40.8 
--46  11  58.8 
--38  54  26.2 
--51  31  47.8 


-50  56  37.5 

•51  28  38.2 

-53  33    7.0 

-60  9  42.6 

-41  14  42.6 


--55  47  24.2 
--54  42  50.6 
--48  3  23.7 
--51  20  6.3 
-.52    9  20.3 

-  -53  24  47.7 
--13  4  9.2 
--40  24  29.7 
--49  29  12.9 


Longltnde 

from  WaahlDgton 

in  Time. 


m 


—  6  37  20.32 

—  0  13  12.87 
-h  0  11  50.66 

—  5  47  58.54 
-j.  0  26  42.67 

—  4  41  36.92 

—  6  43    7.58 

—  61  47.77 
— ^  5  35  17.77 

—  5  36  36.02 

—  6  16  22.19 

—  5  25  41.29 

—  58  35.08 

—  0  23  41.54 

—  6  22  8.09 


0  42  14.26 
0  29  46.94 
5  51  6.69 
0    6  35.08 

5  58  31.05 

0  51  30.00 

6  28  2.80 
6  55     6.02 

4  42  50.39 

5  1  52.64 


—  4  55  29.34 

—  5  53  15.12 

—  5  32  49.24 
-h  0    0    6.20 

—  5  47  58.49 

—  5  51     3.39 

—  58  12.39 

—  5  48    5.95 

—  6  48     1.32 
-I-  0  17  32.06 

—  8  24  41.14 

—  6  30  11.87 

—  64  45.03 

—  5  57  46.87 

—  5  26    8.57 

—  4  56  12.34 
—10  29    9.67 

—  4  53  27.00 

—  5  42    3.06 


Longitude 

from  Weshington 

In  Dayfl. 


—.2759296 
—.0091767 
-J..0082252 
—.2416498 
-{..0185494 

—.1955662 
—.2799488 
—.2512473 
—.2328445 
—.2337502 

—.2613679 
—.2261723 
—.2142949 
—.0164530 
—.2653711 

-f  .0293317 
-[-.0206822 
—.2438274 
—.0045727 
—.2489703 

—.0357639 
—.2694768 
—.2882641 
—.1964165 
—.2096370 

—.2052007 
—.2453139 
—.2311344 
4-.0000718 
—.2416492 

—.2437892 
—.2140323 
—.2417355 
—.2833486 
-J..0121766 

—.3504761 
—.2709707 
—.2532990 
—.2484592 
—.2264881 

—.2056984 
—.4369175 
—.2037847 
—.2375354 


Longltnde 

from  Washington 

in  Ara 


// 


260  39  55.2 

356  41  47.0 

2  57  39.9 

273  0  21.9 

6  40  40.0 

289  35  46.2 
259  13  6.3 

269  33  3.4 
276  10  33.4 

275  50  59.7 

265  54  27.1 
278  34  40.7 
282  51  13.8 
354  4  36.9 
264  27  58.7 

10  33  33.9 

7  26  44.1 

272  13  19.6 
358  21  13.8 

270  22  14.3 

347  7  30.0 
262  59  18.0 

256  13  29.7 
289  17  24.1 

284  31  50.4 

286  7  39.9 

271  41  13.2 

276  47  41.4 
0  1  33.0 

273  0  22.7 

272  14  9.2 
282  56  54.2 
272  58  30.8 

257  59  40.2 
4  23  0.9 

233  49  42.9 
262  27  0.2 
268  48  44.6 
270  33  17.0 
278  27  51.5 

285  56  54.9 
202  42  35.0 

286  38  15.0 

274  29  14.1 
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Place. 


Markree, 
*  Marseilles 
•Milan,  . 
•Modena, 

Moscow, 

•Munich, 
•Naples, 

New  York 

Nicolajew, 
•Olmtitz, 

Oxford, 
•Padua, 
•Palermo, 

Paramatta 
•Paris,    . 

Philadelphia, 
•Prague, 

Pulkowa, 

Rome,  . 
•San  Fernando, 

Santiago,  .     . 

Senfltenberg,  . 
•Speyer,  .  . 
•Stockholm,     . 

St.  Petersburg, 


•Upsala, 
•Utrecht,    . 
•Vienna,     . 

Washington, 
•Wilna,.     . 


LatHiide. 


--54  10 
--43  17 
--45  28 
44  38 


-4-55  45 


31.8 
49.0 
0.7 
52.8 
19.8 


--48  8  45.0 
--40  51  46.6 
--40  43  48.5 
--46  58  20.6 
-1-49  35  43.0 

--51  45  35.5 
--45  24  2.5 
--38  6  44.0 
—33  48  49.8 
-^48  50  11.0 

--39  57  7.5 
--50  5  18.5 
--59  46  18.1 
--41  53  53.7 
--36  27  45.0 

—33  26  42.0 
--50  5  10.1 
--49  18  55.4 
--59  20  33.8 
--59  56  29.7 

--59  51  31.5 
--50  5  10.5 
--48  12  35.5 
--38  53  38.8 
--54  50  59.1 


Lon^tnde 

from  Wasbington 

in  Time. 


h     m       B 

4  34  24.00 

5  29  40.55 
5  44  58.20 
5  51  55.53 
7  38  29.29 

5  54  38.00 

6  5  10.95 
0  12  15.47 

7  16  6.53 
6  17  15.43 

5  3  9.79 

5  55  41.17 

6  1  37.00 
15  12  18.64 

5  17  33.02 

0  7  33.64 

6  5  53.52 

7  9  31.06 

5  58  8.53 

4  43  22.42 

0  25  30.00 

6  14  3.00 

5  41  58.00 

6  20  26.35 

7  9  25.87 

6  18  42.70 

5  28  43.67 

6  13  44.09 
0  0  0.00 
6  49  23.33 


Lons^tnde 

from  Wasliiogton 

isDays. 


—.1905556 
— J2289415 
—.2395625 
—.2443927 
—.3183946 

—.2462731 
—.2535990 
—.0085124 
—.3028534 
—.2619841 

—.2105300 
—.2470043 
—.2511227 
—.6335491 
—.2205211 

—.0052505 
—.2540917 
—.2982757 
—.2487098 
—.1967873 

—.0177083 
—.2597570 
—.2374769 
—.2641939 
—.2982161 

—.2629942 

—.2282832 

—.2595381 

.0000000 

—.2842978 


LoDglteto 
from  W 
in  Ara 


u 


291  24  0.0 
877  34  51.8 

273  45  27.0 
2TO  1  7.1 
245  22  40.7 

271  20  30.0 

268  42  15.8 
356  56  0.8 
250  58  22.1 

265  41  8.6 

284  12  33.2 
271  4  42.5 

269  35  45.0 
131  55  20.4 
280  36  44.7 

358  6  35.4 
268  31  37.2 
252  37  14.1 

270  27  52.1 
289    9  23.7 

353  37  30.0 

266  29  15.0 

274  30  30.0 

264  53  24.7 
252  38  32.0 

265  19  19.5 
277  49     5.0 

266  33  58.7 
0    0    0.0 

257  39  10.1 


The  authorities  for  these  positions  are  given  in  the  volumes  for  1871  and  1872. 

More  recent  telegraphic  determinations,  made  by  the  United  States  Coast  Survey y  give 
the  longitude  of  Cambridge,  Mass.,  —  0^23"^  4 IMl,  that  of  Greenwich,  —5^  8"*  12*.12, 
and  that  of  Paris,  —5*^  17°^  33».22. 

The  correction  therefore  to  be  applied  to  the  longitudes  of  Ann  Arbor,  Cambridge, 
(Mass.),Chicago,  and  Clinton,  in  the  preceding  table,  is  +  0».43= + 0^.0000050= + 6'^45 ; 
to  the  longitudes  of  places  marked  with  an  *,  —0».20=— 0^.0000023=— ^^00 ;  and  to 
the  longitudes  of  other  places  not  in  the  United  States, +0".27=+0^-06o003i=^+>4.^^05. 


ON  THE  ARRANGEMENT  AND  USE  OF  THE  .TABLES  IN 

THIS  EPHEMERIS. 


THE  NAUTICAL  PART. 

This  Part  of  the  American  Ephemeris  and  Natttical  Almanac  is  designed  for  the 
special  use  of  Navigators  and  therefore  adapted  to  the  Meridian  of  Greenwich,  It 
contains  the  Ephemeris  of  the  sun  and  moon;  the  distances  of  the  moon  from  the 
centres  of  the  sun  and  the  four  most  conspicuous  planets,  and  from  certain  fixed  stars ; 
the  Ephemeris  of  the  planets  Venus,  Mars,  Jupiter,  and  Saturn ;  and  the  Mean  Places  of 
198  principal  fixed  stars  for  the  beginning  of  the  year  1878. 

THme, — Astronomers  make  use  of  several  different  kinds  of  time ;  an  explanation  of  the 
nature  of  which,  and  of  the  method  of  passing  from  one  to  another,  properly  precedes  an 
explanation  of  the  uses  of  the  Ephemeris. 

Sidereal  Time. — Sidere&l  time  is  measured  by  the  daily  motion  of  the  stars,  or,  as  it  is 
used  by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true 
right  ascensions  of  the  stars  are  counted.  This  point  is  the  vernal  equinox,  and  its  hour 
angle  is  called  the  Sidereal  Time,     Astronomical  clocks  are  regulated  to  sidereal  time. 

A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  over 
any  meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  divided  into  24 
hours.  The  sidereal  hours  are  counted  from  0  to  24,  commencing  with  the  instant  of  the 
passage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its  return  to 
the  same  meridian. 

The  vernal  equinox  is  not  a  fixed,  but  a  movable,  point  on  the  equator.  Its  motion  is 
composed  of  two  parts :  precession,  which  is  proportional  to  the  time  and  is  combined  with 
the  daily  motion  of  the  heavens ;  and  nutation,  which  is  periodical.  In  consequence  of  the 
latter,  the  daily  motion  of  the  equinox  is  not  strictly  a  uniform  measure  of  time,  and  the 
sidereal  time  in  common  use  might  therefore  be  called  Apparent  Sidereal  Time;  and 
Mean  Sidereal  Time  would  be  that  reckoned  from  the  transit  of  the  mean  equinox ;  but 
the  irregularity  referred  to  cannot  exceed  2^.3  in  a  period  of  nineteen  years,  and  is,  there- 
fore, of  no  practical  importance. 

Solar  Time. — Solar  time  is  measured  by  the  daily  motion  of  the  sun.  A  Solar  Day  is 
the  interval  of  time  between  two  successive  transits  of  the  sun  over  the  same  meridian ;  and 
the  hour  angle  of  the  sun  is  called  Solar  Time,  This  is  the  most  natural  and  direct  measure 
of  time.  But  the  intervals  between  the  successive  returns  of  the  sun  to  the  meridian  are 
not  exactly  equal,  but  depend  upon  the  variable  motion  of  the  sun  in  right  ascension. 

The  want  of  uniformity  in  the  sun's  motion  in  right  ascension  arises  from  two  difierent 
causes;  one,  that  the  sun  does  not  move  in  the  equator,  but  in  the  ecliptic;  the  other,  that 
the  sun's  motion  in  the  ecliptic  is  not  uniform. 

To  avoid  the  irregularity  in  time  caused  by  the  want  of  uniformity  in  the  sun's  motion, 
a  fictitious  sun,  called  a  Mean  Sun^  is  supposed  to  move  in  the  equator  with  a  uniform 
velocity. 
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Mean  Time,  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motions  of  this 
Mean  Sun;  the  latter  at  certain  periods  agrees  with  the  real  sun,  then  again  is  ia advance 
of  it,  and  at  other  times  is  behind  it.  The  clocks  in  ordinary  use^  and  chronometers  used 
by  Navigators,  are  regulated  to  mean  time. 

True  or  Apparent  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difference  between  the  apparent  and  m^an  time  is  called  the  Equation  of  Time.  By 
means  of  it  we  change  apparent  to  mean  time,  or  the  reverse.  Thus,  if  the  apparent  time 
be  given,  the  mean  time  corresponding  to  it  will  be  obtained  by  addmg  or  subtracting  the 
equation  of  time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found, 
on  page  I.  of  the  Calendar.  If  the  mean  time  be  given,  the  apparent  time  is  obtained  by 
applying  the  equation  of  time  as  directed  by  the  precept  on  page  II.  of  the  Calendar. 

Day, — The  civU  day^  according  to  the  customs  of  society,  commences  at  midnight,  and 
comprises  twentj'^-four  hours  from  one  midnight  to  the  next  following.  The  hours  are 
counted  from  0  to  12  from  midnight  to  noon,  afler  which  they  are  again  reckoned  from 
0  to  12  from  noon  to  midnight  Thus  the  day  is  divided  into  two  periods  of  12  hours 
each ;  the  first  of  which  is  marked  A.  M.,  the  last  is  marked  P.  M. 

*  The  astronomical  day  commences  at  noon  of  the  civil  day  of  the  same  date.  It  also 
comprises  twenty-four  hours,  but  they  are  reckoned  from  0  to  24,  and  from  the  noon  of 
one  day  to  that  of  the  next  following.  The  astronomical,  as  well  as  the  civil,  time  may  be 
either  apparent  or  mean^  according  as  it  is  reckoned  from  apparent  noon,  or  from  mean 
noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day ;  therefore  the  first  part 
of  the  dvU  day  answers  to  the  last  part  of  the  preceding  astronomical  day^  and  the  last 
part  of  the  civil  day  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  9th, 
2**  A.  M.,  civil  time^  is  January  8th,  14*^,  astronomical  time ;  and  January  9th,  2''  P.  M., 
civil  time^  is  also  January  9th,  2^,  astronomical  time.  The  rule,  then,  for  the  transforma- 
tion of  civil  time  into  astronomical  time  is  this:  If  the  civil  time  is  marked  A.  M.,  take  one 
from  the  day,  and  add  twelve  to  the  hours,  and  the  result  is  the  astronomical  time  wanted ; 
if  the  civil  time  is  marked  P.  M.,  take  away  the  designation  P.  M.,  and  the  astronomical 
time  is  had  without  further  change. 

If  the  longitude  from  Greenwich  be  expressed  in  time,  and,  when  west,  added  to  the  local 
time>  or,  when  east,  stibiracted  from  the  local  time,  the  result  is  the  corresponding  Grreenwich 
time.  If  the  local  astronomical  time  is  used,  the  result  is  the  Greenwich  astronomieal  iimef 
which  ordinarily  is  that  required  for  the  use  of  this  Part  of  the  Ephemeris. 

Thb  Galendab. — ^The  Calendar  is  divided  into  twelve  months,  and  to  each  month  are 
assigned  eighteen  pages,  of  which  the  contents  are  as  follows : 

Page  I.  contains  the  Apparent  Bight  Ascension  and  DecUnaMon  of  the  Sun  and  the 
Equation  qf  Time  for  each  Greenwich  apparent  noon.  Adjoining  columns  contain  the 
differences  of  these  quantities  for  one  hour.  By  multiplying  this  difference  by  tlie  hours 
and  parts  of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to,  or  sub- 
traotiDg  it  from,  the  quantity  at  noon,  according  as  that  quantity  is  increarang  or  decreasing, 
we  obtain  the  value  of  the  quantity  for  a  given  Greenwich  apparent  time.  The  hourly 
differences  are  given  for  the  instant  of  apparent  noon  at  Greenwich,  and,  when  great 
accuracy  is  required,  should  be  first  interpolated  for  hd(f  the  hours  and  parts  of  an  hour  of 
the  Greenwich  apparent  time. 

This  page  is  chiefly  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  appa- 
rent time  is  0.  The  longitude  from  Greenwich  expressed  in  time,  if  west,  is  at  that  instant 
the  Greenwich  apparent  time,  or  time  c^fer  Greenwich  apparent  noon;  if  east,  it  is  time 
htfore  Greenwich  apparent  noon.  The  longitude  is  therefore  employed  in  reducing  the 
quantities  on  this  page  to  i^parent  noon  at  any  place. 
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The  Bight  Ascension  of  the  sun  thus  reduced  is  the  Sidereal  Time  of  local  t^pparent 
noon.  The  difference  between  it  and  the  clock  time  of  the  meridian  passage  of  the  suo; 
is  the  error  of  the  clock  on  sidereal  time. 

« 

The  Declination  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is, 
required  in  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  of  the  use  of  this  page,  let  the  sun^s  declination  be  required  at  noon  of 
January  3d,  1878,  in  longitude  146**  4'  W.,  or  -f  9^  44°^  16».     We  first  find 

oil! 

January  3dj  at  Greenwich  oppareMt  noon^Q's  declination  ^bSS  49  OA  S. 

The  diff.  for  1  hour,  +Uffm,  multiplied  by  9,  is  134.28 

The  proportional  part  for  30»=   i\  7.46 

"              M                  ««      12n«»  P,  S.96 

"             "                 "       2«  =  ^,  J50 

«•             V                *«     15»  =s      Jof3»,  .06 


The  aum  to  be  subtraoted,  145.28  or        2  25.3  N. 


The  sun's  declination  required,  22  46  35.1 8.  , 

The  longitude  9^  44«  16-  =  9^  44».27  =  9h.738 ;  and  14".92  x  9.738  =  145".29  =  2'  25"J» ;  which* 
is  also  the  reduction  obtained  in  another  way. 

If  the  longitude  is  146"^  4f  E.,  the  reduction,  2'  25^^.3,  should  be  added,  and  the  resulting 
declination  becomes  22^  5V  2^'XS. 

*  • 

If  greater  precision  is  required,  the  hourly  difference  may  be  first  interpolated  for  4^  62™ 
(or  half  the  longitude)  c^er  noon,  for  the  west  longitude,  or  for  4^*  62™  before  noon  for  the 
east  longitude.  This  will  give,  in  the  first  case,  the  hourly  difference  IS'MB,  and  the 
resulting  declination  22^  46^  32^^.9  S. ;  and,  in  the  second  case,  the  hourly  difiTerence 
14''.69,  and  the  declination  22**  51'  23^4  S. 

At  sea,  however,  it  is  ordinarily  sufficient  to  have  the  declination  to  the  nearest  half 
minute ;  and  the  reduction  may  be  found  by  Table  V.  of  Bowditch's  American  Practical 
Navigator, 

The  Equation  of  Time^  as  has  been  before  explained,  is  the  number  of  minutes  an<f 
seconds  to  be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an 
observation  of  the  sun,  to  obtain  the  mean  time.  The  heading  of  the  column  directs  the 
manner  in  which  the  equation  is  to  be  applied.  Where  there  is  a  change  in  the  course  of 
the  month  from  addition  to  subtraction,  or  the  reverse,  as  In  the  months  of  Apirii  and  June, 
the  two  different  directions  are  separated  by  a  line,  while  a  corresponding  line  below  points 
out  the  date  at  which  the  change  takes  place.  The  equation  of  time,  as  given  on  page  I., 
is  the  mean  time  of  apparent  noon,  or  the  hour  angle  of  the  mean  sun  at  that  instant 

On  page  I.  are  also  given  the  San^s  Semidiameter^  which  is  used  in  reducing  the  altitude 
of  a  limb  of  the  sun,  or  the  angular  distance  of  the  limb  from  the  moon  or  some  other 
object,  to  the  altitude,  or  distance,  of  the  centre  of  the  sun ;  and  the  Sidereal  Time  of  the 
Semidiameter  passing  the  Meridian,  which  is  employed  in.  obtEuning  the  passage  of  the 
sun^s  centre  over  the  wires  of  a  transit-instrument,  when  the  passage. of  one  limb  only  baa 
beeA  observed.  The  quantity  found  in  this  colunm  is  to  be  added  to  the  time  of  transit  of 
the  frst,  or  western,  limb,  to  be  subtracted  from  the  time  of  transit  of  the  second,  or 
eastern,  limb. 

Page  XL  contains  for  each  Greenwich  mean  noon  the  Apparent  Right  Ascension  and 
Declination  of  the  Sun,  the  EquaJtion  of  Time,  and  the  Sidereal  Time  of  Mean  Noon.  The 
hourly  changes  of  these  quantities  are  also  given  for  noon,  and  may  be  used  in  reducing 
them  to  any  given  Greenwich  mean  time.  The  hourly  changes  may  be  first  interpolated 
for  Aa^the  Greenwich  time,  when  great  precision  is  required. 


48^  I^SE  0^  THE  TABLES. 

ThiB  Right  Ascension  and  Declination  on  pages  I.  and  II.  are  affected  by  Aherratum, 
and  therefore  denote  the  apparent  position  of  the  triie  sun.  Page  II.  is  more  conveniently 
used  when  the  mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out 
of  the  meridian,  when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to 
mean  time.  The  quantities  on  this  page  can  be  reduced  to  mean  noon  of  any  place  by  in- 
terpolating for  the  longitude,  as  in  the  example  of  the  sun^s  declination,  on  the  preceding 
page. 

The  sun^s  declination  is  required  for  finding  the  latitude  of  the  place,  the  local  time,  and 
the  sun^s  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  local  time  from  observations  of  the  sun, 
and  the  latitude  from  other  than  meridian  observations.  The  heading  of  the  column  directs 
the  manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

As  given  on  page  II.,  the  equation  is  the  apparent  time  of  ttiean  noon;  and  in  general 
it  is  the  hour  angle  of  the  true  sun  at  the  instant  of  mean  noon. 

The  Sidereal  Time  of  Mean  Noon  is  also  the  Right  Ascension  of  the  Mean  Sun.  It 
may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using  the  hourly 
difference,  9*.8565 ;  or  by  Table  III.  in  the  Appendix  of  the  American  Ephemeris^  for 
reducing  intervals  of  mean  solar  to  sidereal  time.  Table  LI.  of  Bowditch's  Navigator 
may  be  used  for  the  same  purpose  when  the  nearest  quarter  of  a  second  only  is  required. 

The  sun's  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the 
mean  sun,  are  useful  in  converting  solar  time  to  sidereal  time.  If  we  add  the  right  ascen- 
sion of  the  true  sun  to  the  apparent  time,  or  the  right  ascension  of  the  mean  sun  to  the 
mean  time,  the  result  will  be  the  sidereal  time. 

The  sidereal  time  of  mean  noon  reduced  for  the  longitude  of  the  place,  is  also  used  in 
converting  sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given 
sidereal  time,  gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this  the 
corresponding  reduction  of  a  sidereal  interval  to  a  mean  time  interval  in  Table  II.  of  the 
American  Ephemeris^  or  Table  LII.  of  Bowditch's  Navigator^  will  give  the  mean  time 
required.  This  reduction  may  also  be  found  by  multiplying  9^.6296  by  the  hours  and  parts 
of  an  hour  of  the  given  sidereal  time. 

As  examples  of  the  use  of  page  II. : 

1.  Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1878,  Jan.  4, 
6^  12°^  13*  A.  M.  mean  time  at  a  place  whose  longitude  is  118''  W  E. 

h     m      ■ 

The  local  astronomical  mean  time  ia  Jan.  3,  18  12  13 

The  longitude  in  time,  —    7  52  56 

The  Greenwich  mean  time,  Jan.  3,  10  19  17 

or  Jan.  3,  10.3214 
Sun*s  R.  A,  Equation  of  time, 

Jan.  3,  JWwm,  18  56  42J4  Jan.  3,  JVb<m,  4  48^34  Subtraetioe. 

H.  D.  11».011  X  10.3214    +    1  53.65  H.  D.  +1».155  X  10.3214     +  11.92 

18  58  35.79  5    0.26 

If  greater  precision  is  required,  the  hourly  differences  interpolated  to  5^.2,  or  11".007  for  the  right 

ascension,  and  1*.151  for  the  equation  of  time,  should  be  used. 

The  equation  of  time  in  this  example  is  subtractivefrom  mean  time.    Its  reduction  could  have  been 

found  by  Table  VI.  A.  of  Bowditch's  Navigator  to  seconds  only. 

2.  If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have 

h    m     ■ 
Jan.  3,  JVbon,  the  R.  A.  of  the  mean  sun  is  18  51  53.80 

Add  the  H.  D.  9«.8565  X  10.3214,  or  +    1  41.73 

Add  the  local  astronomical  mean  time  18  12  13.00 

The  required  sidereal  time  is,  (rejecting  24'*,)  13    5  48.53 

The  reduction  l^  4]".73  couid  have  been  found  in  Table  HI.  corrcHponding  to  the  Greenwich  mean 
time,  10^  19°^  17*.    By  Table  LI.  of  Bowoitch's  ffavigator,  the  reduction  is  1™  41".7. 


i 


USE  OF  THE  TABLES.  483 

3.  1878,  Jan.  4,  A.  M.,  at  a  place  whose  longitude  is  118^  14'  E.,  suppose  the  sidereal 
time  to  he  13^  d™  48^.53,  and  that  the  corresponding  mean  time  is  required. 

The  astronomical  day  is  Jan.  3;  the  longitude  in  time*-7>i53n56"»or — 7^i)B8. 

b    n      ■ 
Jan.  3,  the  sidereal  time  of  Greenwich  mean  noon  is  18  51  53.80 

The  H.  D.  9>.8565  x  (—  7iJ8SS),  or  the  red.  for  7b  52»  5^  in  Table  III.  —    1  17.69 

The  sidereal  time  of  local  noon,  18  50  36.11 

The  given  sidereal  time  (-f-  24**,  if  necessary  Ibr  the  following  subtraction)  37    5  48.53 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval  from  noon       18  15  12.42sss  18^.254 
—  9*.8296  X  18.254,  or  the  red.  for  18^  15b  igi  in  Table  II.,  —    2  59.42 

The  required  astronomical  mean  time,  Jan.  3,  18  12  13.00 

Pftge  III.  contains  the  Longitude  and  Latitude  of  the  Sun^  and  the  Logarithm  of  its 
Distance  from  the  Earthy  at  Greenwich  mean  noon  of  each  day.  The  longitude  is  given 
in  two  columns,  headed  X  and  X^ ;  X  representing  the  sun's  longitude  counted  from  the  true 
equinox  of  the  date ;  and  X^  the  same  coordinate  counted  from  the  mean  equinox  of  the 
beginning  of  the  year.  A  column  of  hourly  differences  enahles  the  computer  to  obtain 
the  sun's  longitude  for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of 
the  radius  vector  are  likewise  given.  The  longitudes  of  the  sun  are  the  true  longitudes, 
not  affected  by  aberration.    The  latitude  is  referred  to  the  ecliptic  of  the  date. 

The  last  column  on  page  III.  contains  the  Mean  Time  of  Sidereal  d^y  or  2A^ — ^the  right 
ascension  of  the  mean  sun.  It  may  be  reduced  to  any  meridian  by  interpoladng  for  the 
longitude,  or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  difference,  — 9*.8296. 
The  reduction,  however,  can  be  taken  directly  from  Table  II.  of  the  American  Ephemeris, 
for  reducing  intervals  of  sidereal  time  to  mean  solar  time,  or  approximately,  from  Table 
LII.  of  Bowditch's  Navigator. 

This  column  is  used  in  converting  sidereal  time  to  mean  time.  As  an  illustration^  let 
us  take  Example  3,  above. 

Jan.  3,  the  mean  time  of  Greenwich  sidereal  0^  is  5    7  15.73 

The  H.  D.  —  9*.8296  X  (—  7.882),  or  the  red.  for  long..  Table  II.,     +    ^  17.48 

The  mean  time  of  local  sid.  0^,  5    8  33.21 

Add  the  given  sidereal  time,  13    5  48.53s  13^.097 

The  sum  is  18  14  21.74 

—  9*.8296x  13.097,  or  the  red.  for  13b  5»  49*  in  Table  II.,  .    2    8.74 

The  required  astronomical  mean  time,  Jan.  3,  18  12  13.00 

It  was  readily  seen,  in  advance,  that  the  sum  of  the  mean  time  of  sidereal  (^  and  the 

given  sidereal  time  would  be  less  than  24^.     Were  it  more  than  24^,  the  mean  time  of 

sidereal  0^  should  be  taken  out  for  Jan.  2,  that  b  the  preceding  astronomical  day. 

Page  IV.  contains  the  Moon's  Semidiameter  and  Equatorial  Horizontal  Parallax  for 

each  mean  noon  and  midnight  at  Greenwich.     Columns  adjoining  those  of  the  horizontal 

parallax  give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced 

to  any  other  Greenwich  mean  time  in  the  same  way  as  the  sun's  declination  and  the  equa* 

tion  of  time  in  the  preceding  examples.    The  sign  plus  or  minus  (-f-  or  — )  prefixed  to  the 

hourly  differences,  shows  whether  the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon's  semidiameter  may  be  readily  found  by  multiplying  the 

reduction  of  the  horizontal  parallax  by  0.273.     It  may  also  be  obtained  from  Table  XI.  of 

Bowditch's  Navigator^  or  by  simply  computing  the  proportional  part 

If,  for  example,  the  semidiameter  of  the  moon  is  to  be  taken  out  for  1878,  Mar.  20,  9^  P.  M.  Green- 
wich mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of  Mar.  20  is 
5".6 ',  then  as  12*» :  9»»  =  6".6 : 4".2 

which  is  the  correction  to  be  subtracted  from  the  semidiameter  at  noon,  because  the  semidiameter  is 
decreasing.    The  moon's  semidiameter  then,  for  Mar.  20,  9b,  is,  16^  35''.6  —  4".2,  or  16'31'^4. 
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:  Tb6  p^n's  8emidiai6et6r  ancl  hoi$z()utal  parallax  axe  required  fblr  all  ol)80rvati6n8  of .  the 
moon.  When  great  piiecision  is  needed,  the  hourly  diffidrenceg  should  be  first  interpolated 
for  Ao^  the  interval  of  Greenwich,  time  fix)Di  noon  or  midnight^  and  a  correction  applied  to 
the  horizontal  parallax  for  the  latitude  of  the  place  of  pbseryation. 

The  Mean  Time  qf.  the  Mgon^s  Meridian  JPas^age  at  Qree^wioh,  which  is  given  on  page 
lY .  to  minutes  and  tenths  of  minutes,  is  also  accompanied  with  a  column  of  differences  for 
one  hour  of  longitude,  by  means  of  wMch,  having  the  longitude  turned  into  time,  the  time 
of  the  moon's  meridian  passage  at  any  other  place  may  be  computed.  The  reduction  may 
be  taken  fix>m  Bowditch's  Table  XXYIII.  by  ample  inspection*  The  last  column  of 
this  page  contains  the  A^  of  the  Moon,  or  the  time  elapsed  since  the  preceding  new  moon, 
to  tenths  of  days.     ... 

Pages  y.  to  XII.;  inclusive,  contain  the  Moan^s  Right  Ascension  and  DedinaUan  for  eadi 
day  and  ho«r  of  Greenwich  ^nean  time.  They  are  accompanied  with  columns  of  differences 
/or  one  minute,  which  are  also  given  at  each  hour.  The  right  ascension  and  declination 
of  the  moon  change  so  rapidly,  that,  if  they  were  not  given  at  frequent  intervals,  the  moon 
would  cease  to  be  useful  to  the  practical  navigator  as  a  means  of  determining  the  latitude 
and  time.  The  Greenwich  mean  time,  which  is  required  for  taking  out  these  quantities, 
may  be  taken  directly  from  a  well-regulated  chronometer,  or  obtained  by  applying  tfaer 
longitude,  turned  into  time,  to  the  local  mean  time  of  the  observer.  Each  is  taken  out  for 
the  day  and  hour  of  the  Greenwich  mean  time;  the  diff.for  V^  multiplied  by  the  miimdes 
and  parts  of  a  minute  of  the  Greenwich  time;  and  the  product  added  to,  or  subtracted  from, 
the  quantity^  according  as  the  quantity  is  increaung  or  decreasing. 

Thus^  suppose  the  moon's  right  ascension  and  declination  are  required  for  1878,  Jan.  3^ 
15^  19^  20*,  astronomical  mean  time  at  Greenwich : 

Bight  Ascension.  DseUnoHan 

Jan.  3, 15b  19  27  47.37  24  46'  So'-O  8. 

Diff.  »».«J59I  X.J5.333  =  +  34.12  6".943  X  15.333  «    1  46^  JN. 

Jan.  3»  15bl5»2b*   '  19  28  21.49  24  44  44.4  N. 

The  differences  interpolated  for  7^.67  =  0^.13  are  for  the  right^asceosion  S^.2246,  and  for  the  decli- 
nation IG^'.dSS,  which  may  be  used  for  greater  precision. 

Page  XIL  contains  also  the  Phases  of  the  Moan  and  the  dates  of  the  Mowis  Perigee  and 
Apogeey  or  least  and  greatest  distiances  £rom  the  earth. 

P^ges  XIII.  to  XVIII.,  inclufidve,  contain  the  Lu/ndr  Distances,  or  the  angular  distanoes 
of  the  centre  of  the  moon  from  the  centre  of  the  sun,  the  four  larger  planets,  and  certain 
fixed  stars,  as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given 
for  every  third  hour  of  Greenwich  mean  time,  beginning  at  noon;  the  dates  are  therefore 
asironomicdl.  All  the  distances  that  can  be  observed  on  the  same  day  are  grouped  together 
under  that  date;  and  the  columns  are  read. from  left  to  nght,  across  both  pages  of  the  same 
opening.  The  letter  W.,  or  E.,  is  affixed  to  the  name  of  the  sun,  planet,  or  star,  to  indicate 
that  it  is  on  the  west,  or  east,  side  of  the  moon. 

An  observer  en '  the  earth's  surface  having  measured  a  Lunar  Distance,  corrected  it  for 
errors  of  his  instrument  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the 
effects  of  refraction  and  parallax,  finds  the  true,  or  geocentric,  distance.  With  this  distance 
and  the  distances  in  the  Ephemeris  of  the  same  bodies  on  the  same  day,  the  Greenwich 
mean  time  of  the  observation  can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris,  between  eveiy  two 
successive  distances,  the  logarithm  qf  the  seconds  qf  time  in  which  the  distance  changes  V% 
or,  as  it  is  usually  caUedi  the  proportional  logarithm  qf  the  c^erence.  It  is  given  for  the 
middle  instant  of  the  two  hours  between  which  it  is  placed. 
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For  oompnting  the  6^eeniric%  ^9N«  we  have  the  foUdwix^ 
'    Find  in  the  Almanac  (he  two  distances  between  which,  the  tnie  'distance  flails ;  take  out  the 
nearest  of  these,  the  horns  of  Greenwich  time  bv«r  it,  and  the  PI  X.  (^  Diff,  between  them :    ' 

Find  the  difference  between  the  true  distance  and.  I^e  distance  taken  £rom  the  Almanac^ 
and  from  the  proportional  logariihm  of  this  difference  sabtract  the  P.  L,  <f  Diff.  taken  £rom 
the  Almanac:  •    '  - 

The  result  is  the  proportumai  h^arWuM  of  an  interval  of  time  to  be  added  to  the  hours 
of  Greenwich  time,  taken  fixnn  the  Almanac,  when  the  dorTear  Almanac  distance  is  imed;  to 
be  subtracted  from  the  hours  of  Greenwich  time,  when  the  later  Almanac  distance  is  used.  ' 

Another  method  b,  to  add  lihe  oommm  logarithm  of  the  dSSes^ce  of  die  trde  a&d  ^e 
Almanac  distances  to  the  P.  JL  ijf  Diff.  of  the  Almanac;  the  sun  will  be  the  cdmmak 
logarithm  of  the  oorrectiQii  to  be  applied  to  the  hours  of  Greenwid^  time.  The  Table  of 
JLogariihms  qf  smaU  Area  m  Space  or  Time,  given  at  the  end  of  the  volume  for  187i,.flaveD 
the  operation  of  reducing  degrees  (or  hours)  and  minutes  to  seconds,  and  the  reverse. 
'  As  the  P.  Jj.  qfDiff.  in  the  Ephemeris  varies,  ^e  Greenwich  time,  found  by  the  methods 
just  described,  may  not  be  sufficiently  exact.  To  correct  itior  such  variation,  or  %d  differ" 
tncCy  take  the  difference  between  the  P.  L.  qfDiff.  used  and  the  one  which  follows  it  in  the 
£phemeris,  (or,  more  strictly,  half  the  difference  of  the  preceding  and  following  ones.) 
With  this  difference,  and  the  first  correction  of  the  Greenwich  time  alreac^  iound,  enter 
Table  I.  Appendix,  and  take  out  the  corresponding  seconds,  which  are  to  be  addsd  to 
the  approximate  Greenwich  time  if  the  Prop.  Logs,  in  the  Ephemens  bxq  decrea,sing;  to  be 
9td)tracied\i  ih'^2(xtii/^r€asvng^  ^ 

Thus  the  Grwnwich  mean  time  of  the  observation  can  be  obtained.  If  the  observer  haa 
noted  the  time  of  observation  by  a  chronometer,  the  di&rence  of  this  chronometer  time  and 
the  Greenwich  mean  time  wiU  be  the  error  of  the  chronometer  .as  found  £:om  the  Lunar 
Distance  The  agreement  or  disagreement  of  this  error,  with  ihat  brought  up  from  the 
error  and  rate  of  a  previous  date,  may  show  whether  the  chronometer  has  run  well  or  ill. 
In  this  way  Lunar  Distances  can  be  used  as  a  check  upon  the  chronometer.  By  a  series  of 
carefully  observed  Lunar  Distances  on  both  sides  of  the  moon,  the  chronometer  error  can 
be  tolerably  well  ascertained. 

.  If  the  observer  has  found  the  heal  mean  time  of  observation  from  the  observed  altitude 
of  one  of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  cor- 
rected for  change  of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the 
Greenwich  time  found  from  the  Lunar  Distance  wHl  be  his  longitude. 

As  an  example  of  finding  the  Greenwich  mean  time  from  a  Lunar  Distance,  suppose  that  in  m78| 
Jan.  6,  about  2^  of  Greenwich  astronomical  time,  the  corrected  distance  of  the  moon's  centre  from 
Aldebaran  is  lOd^  17' 43'' : 

o       /      /I 

Corrected  distance,  108  17  43 

Distance  in  the  Ephemeris,  Jan.  6,  3^  Qm  0>,  107  43    0  P.  L.        .3091 

Difference,  0  34  43  P.  L.        .7147 

Time  from  'J^  (before)  —  1  10  44  P.  L.        .4056 

Corr.  for  2d  Diff.,  Table  I,  --  2 

Greenwich  Mean  Time,  Jan.  6,        1  49  14 
By  a  Table  of  common  logarithms,  or  a  Table  of  logarithms  of  small  arcs,  the  reduction  of  the 
Greenwich  time  would  be  found  thus  : 

From  Ephemeris,  P.  L.  0.3091 

Diff.  of  distances,  0^  34'  43"  =  2083''  log     3.3187 

Red.  of  Greenwich  time,  —  1^  10»  44*  »=  4244*  log     3.6278 

the  result  being  the  same  as  by  the  previous  method. 
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Pages  218  to  241,  inclusive,  ctmtain  the  ephemerides  of  the  four  principal  planets,  Venus, 
Mars,  Jupiter,  and  Saturn.  The  ephemeris  of  each  consists  of  its  Apparent  Right  Aseen" 
Hon  and  Beclinatiany  and  their  Variations  in  one  Aotir,  for  each  Greenwich  mean  noon; 
Mean  Time  of  its  Meridian  Passage;  and,  at  the  bottom  of  the  page,  its  Semidiameter  and 
Horizontal  Parallax* 

North  declinationB  are  marked  -|-«  aouth  decimations  — .  -{-  prefixed  to  the  change  of  declina- 
tion of  the  sun,  moon,  a  planet,  or  a  star,  indicates  that  north  declinations  are  increasing,  or  south 
declinations  are  decreasing;  —  indicates  that  north  declinations  are  decreasing,  soath  declinations 
increasing. 

The  right  ascension  and  declination  of  a  planet  are  required  in  all  observations  of  it  for 
time,  latitude,  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of  Greenwich  mean 
time  is  the  same  as  in  the  examples  of  the  sun  previously  given.  The  mean  time  of 
passage  across  any  meridian  can  be  found  by  dividing  the  daily  difference  by  24,  and 
using  the  hourly  difference  thus  obtained,  as  in  the  case  of  the  moon;  or,  the  reduction 
can  be  found  by  the  proportion:  As  24^  (or  360°)  is  to  the  longitude,  so  is  the  daily  differ- 
ence to  the  reduction  required. 

Pages  259  to  262  contain  the  Mean  Places^  with  their  annual  variations^  of  one  hundred 
and  nineQr-eight  Fixed  Stars  for  the  beginning  of  the  year  1878. 

The  right  ascension  of  a  star  is  also  the  sidereal  time  of  its  meridian  passage.  Prom 
this  we  may  roughly  find  the  mean  time  of  meridian  passage  by  adding  the  mean  time  of 
sidereal  0^  on  page  III.  of  the  Calendar,  or  subtracting  the  sidereal  time  of  mean  noon  on 
page  II.,  (disregarding  seconds ;)  but  we  can  find  it  more  exactly  by  the  processes  already 
given  for  converting  sidereal  time  to  mean  time. 

The  right  ascension  and  declination  of  a  star  are  required  when  it  has  been  observed  for 
time,  latitude,  or  azimuth.  The  mean  places  are  sufficiently  accurate  for  most  observa- 
tions at  iiea;  but  for  more  exact  observations,  the  apparent  places  ^hould  be  used. 
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THE  ASTRONOMICAL  PART. 

This  part  is  adapted  to  the  meridian  of  Washington ;  and  Washington  time,  astronomical 
or  sidereal^  is  required  in  its  use.  The  longitude  of  Washington  from  Greenwich  is  assumed 
lo  be  +  5^  8"  12*. 

Obliquity  of  the  Ecliptic^  ^c.^  page  248. — This  page  contains  for  every  ten  days  of  the 
year  the  Apparent  Obliquity^  which  is  required  for  Utie  transformation  of  longitudes  and 
latitudes  to  right  ascensions  and  declinations,  or  the  reverse  ;  the  Equation  of  Equinoxes  in 
longitude  and  right  ascension,  or  the  reduction  from  the  tMon  to  the  true  equinox  of  the 
date ;  the  Precession  of  Equinoxes  in  longitude,  or  the  reduction  of  longitudes  from  the 
mean  equinox  of  the  beginning  of  the  year  to  the  mean  equinox  of  the  date;  the  Sun^s 
Aberration^  which  is  to  1m^  applied  to  the  true  longitude  of  the  sun,  as  given  in  the  £phe- 
meris,  to  obtain  its  apparent  longitude;  the  Sun^s  Horizontal  Parallax;  and  the  Mean  Lon- 
gitude of  the  MooN^s  Ascending  Node. 

At  the  bottom  of  the  page  are  given  the  Mean  Obliquity  for  the  beginning  of  the  year  ^ 
the  Annuid  Precession  for  the  middle  of  the  year,  the  precession  in  a  sidereal  and  in  a 
solar  day,  and  the  daily  motion  of  the  moon^s  node  in  longitude. 

Fixed  Stars, — Pages  249-257  contain  for  each  mean  midnight  the  logarithms  of  A^  B, 
C,  D,  also/,  G,  J?,  t,  and  logarithms  of  g,  A,  and  t,  (following  Bessel^s  notation,)  for  re- 
ducing the  mean  places  of  the  Fixed  Stars  at  the  beginning  of  the  year  to  their  apparent 
places  on  any  day. 

The  formulse  by  which  they  are  prepared,  and  those  in  which  they  are  used,  are  given 
on  page  258.  The  coefficients  are  those  of  Petess  and  Stbuve.  In  terms  of  right 
ascension  they  are  expressed  in  time. 

The  first  set  of  quantities  requires  for  the  star  the  logarithms  of  a,  5,  c,  c2,  afj  ^,  (/,  d'j 
which  are  to  be  found  in  the  Star  Catalogues.  The  other  set  requires  no  other  star  con- 
stants than  the  right  ascensions  and  declinations,  f  G,  and  H  are  given  in  time,  as  well  as 
arc,  to  facilitate  their  use  with  tables  of  sines,  &c.,  which  have  the  argument  in  time. 
Such  a  table  is  given  in  the  Appendix. 

Tables  IV.,  VI.  and  VII.,  in  the  Appendix,  facilitate  the  computation  of  terms  depending 

on2C  and£ — P. 

For  a  star  near  the  pole,  it  is  best  to  compute  the  reductions  with  the  mean  right  ascension  and 
declination  at  the  date  instead  of  the  beginning  of  the  year,  (or  the  logarithms  of  a,  &,  e,  ^.,  redaced 
to  the  date),  and  add  such  of  the  following  terms  as  may  be  of  sufficient  magnitude  : 

In  Declination. 
+  0".000975r«sin8a 
—  0".000023co8  2ft 


+0*.00O0O3 
— 0«.000149 


In  Right  Ascension. 
r*  sin  a  > 


tan  d 


T^COS 

— 0-.0000650  r^  sin  2  a 
+0*.0000103  sin  2  ^  cos  2  a  >  tan>  d 
— 0>.0000107  cos  2  ^  sin  2  a 

-H)-.O0O0620  sin  2  O  cos  2  a  >  ^  ,  . 
-0«.0000622  COB  2  O  sin  2  a  5  *®^  ^ 

+0«.0000513  sin  (©  +  ft)  cos  2a  1 
-4)-.0000507  cos  (Q  +  ft)  sin  2a  I         .        . 
-f  0-.0000097  sin  (Q  —  ft) co82a  r*"  ^  ^^^  ^ 
— 0«.0000053  cos  (0  —  ft)  sin  2a  J 


->  0".000080  cos  2  ft  cos  2  a 

—  0".000077  sin  2  ft  sin  2  a 
+  0".000040  cos  2  O 

—  0"  .000467  cos  2  0  cos  2  a 

—  0''.000465  sin  2  0  sin  2  a 


»>tan  6 


—  0".00004  cos  (Q + ft ) 

—  0"  .00038  cos  (Q  4-  ft)  cos  2  a 
-O".OOO38  8in(0+ft)8in2a  L:„.j^ 

—  0".00038cos  (O— ft)  >8indtan 

—  0".00004  COB  (0— ft)  cos  2  a 

—  0".00007  sin  (©—ft)  sin  2a  J 

Pages  259-262  contain  the  mean  places  and  annual  variations  of  198  Fixed  Stars  for 
1678,  Jan.  0^— .226,  or  the  instant  when  the  sun^s  mean  longitude  is  280^.  r  on  the 
preceding  pages  is  reckoned  from  the  same  epoch.  Stars  within  25°  of  either  pole  are 
designated  by  a  *. 

The  apparent  places  of  a,  d,  and  X  Ursee  Minoris,  and  of  51  Cephei,  are  given  on  pages 
263-274  for  every  upper  transit  at  Washington.  They  include  the  terms  depending  on 
2  C^uid  C  — r^,  as  well  as  other  small  terms  given  above  and  on  page  258,  so  far  as  they 
were  of  sufficient  importance. 
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The  apparMU  places  of  the  remaining  194  stara  follow  on  pages  275-323,  in  the  order 
,of.  their  right  a9cen8ions.  They  are  given  for  every  tenth  transit,  together  with  their 
motions  in  ten  days ;  and  include  all  terms  of  the  preceding  formulae  exceeding  0".003  in 
right  ascension,  or  (K^.03  in  declination,  except  those  which  depend  on  2  C  and  C  —  ^^ 
The  mean  solar  time  of  transit  is  also  given  to  the  nearest  tenth,  of  a  day. 

Solar  Ephemeris. — Pages  324-329  contain  the  Apparent  Right  AscenHan  and  Declino' 
Jian  of  the  Sun  for  each  mean  and  apparent  noon  at  Washington ;  the  Hourly  Motion  at 
mean  noon;  the  Equation  of  Time  at  apparent  noon  with  the  sign  of  its  app1ioati<Hi  to 
apparent  time ;  the  Sun's  S^nidiameter  and  the  Sidereal  Time  of  its  passing  the  Meridian ; 
and  the  Sidereal  Time  of  Mean  Noon.  The  explanation  of  these  quantities  and  their  use 
has  already  been  given  on  pages  480-483. 

The  Sun's  Horizontal  ParaUax  is  given  on  page  248. 

Moon  Culminations,— FsLgeB  330-332  contain  the  mean  solar  time  of  the  Upper  Ti'ansit 
of  the  Moon's  centre  at  Washington,  expressed  to  hundredths  of  a  minute,  the  difference 
for  one  hour  of  longitude,  and  the  Sidereal  Time  of  Semidiameter  passing  the  Meridian^ 
both  given  for  the  instant  of  transit  at  Washington.  The  numbers  in  the  fiflh  column  indi- 
cate the  Stars  in  the  list  of  Moon  Culminating  Stars^  pages  333-336,  within  30°^  of  the 
moon  in  right  ascension.  Those  nearest  the  moon  in  declination  are  proper  to  be  observed 
with  the  moon  at  each  transit.  The  bright  Limb  of  the  Moon  is  indicated  by  the  Roman 
numerals  in  the  last  column. 

The  time  of  transit  at  any  place,  within  six  hours  of  Washington  in  longitude,  may  be 
found  with  sufficient  accuracy  from  the  time  of  the  Washington  transit  by  using  the  hourly 
difference  interpolated  for  a  longitude  from  Washington  equal  to  AaZf  that  of  the  given 
place.  With  this  time  reduced  to  Greenwich  time  the  moon's  right  ascension  can  be  taken 
from  the  Lunar  Ephemeris,  pages  V~XII  of  each  month,  as  in  the  example  on  page  484. 
If  greater  precision  is  required,  or  the  place  is  more  than  six  hours  from  Washington,  we 
knay,  from  the  right  ascension  thus  obtained,  (which  is  nearly  the  local  sidereal  time,)  find 
the  local  mean  time,  as  on  page  483,  more  accurately  than  before,  and  thence  the  Greene 
Vfich  mean  time,  and  with  this  revise  the  computation. 

As  an  example,  suppose  the  right  ascension  of  the  bright  limb  of  the  moon  to  be  required 
at  the  transit  of  January  12,  1878,  at  Berlin,  in  longitude 

6^    f  47.50»  6.0299»0^.2512  East  of  Washington. 
0  53  35.50  ''         Greenwich. 

Transit  at  Washington,  (p.  330) Jan.  12,  6  39^92 

Corr.  for  longitude — 6.02d^Xl™.913  —  11.54 

Transit  at  Berlin, Jan.  12,  6  28.38 

Longitude  from  Greenwich, —  0  53.59 

Greenwich  mean  time, •    •    .    .      Jan.  12,  5  34.79 

Moon's  R.  A.,  Jan.  12,    5    0       1  55  ^'.90 

Reduction  for                 +34.79 +34.79X1*9973  +1    9.49 

Moon's  R.  A.,  Jan.  4,    15  54.28 166  40.39 

8id.  time  of  semidiameter  passing, —    1     7.01 

E.A.  of  I,  or  bright  limb, 155  33.38 

The  diff.  for  1^  of  long.,  1».913,  is  found  by  interpolating  back  0<i.l26  from  that  given  on  page  330; 
and  1".9973,  the  change  of  R.  A.  in  1™,  by  interpolating  fortoard  17™  from  that  given  on  page  6  for 
Jan.  12,  5*^.  The  time  of  the  semidiameter  passing  the  meridian  is  interpolated  back  0^J2512  from 
that  given  on  page  330,  for  Jan.  12,  and  is  subtracted  from  the  right  ascension  of  the  centre,  as  the 
bright  limb  is  I.,  or  the  preceding  one. 

',  The  Greenwich  mean  time  computed  from  the  right  ascension  of  the  centre  is  5^  94^  47*^06 
and  the  consequent  correction  of  that  right  ascension,  — 0".01. 
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MfMU'CulmindHitg  Stars^  pctgos  333-^86.-^The  rkean  places,' with  their  annual  varia- 
tious,  of  198  stars  near  the  moon's  path  are  given  for  the  beginning  of  the  fictitious  year 
(1878,  Jan.  G^— .226).  The  names  of  those  whose  4iq>parent  places  are  giyen  in  the 
Ephemeris  of  the  Fixed  Stars  are  printed  in  small  capitals. 

The  apparent  places  of  the  others  may  be  obtained  by  the  quantities  and  formulae  on 
pages  249-258.  To  illustrate  .the  use  of  these,  suppose  the  apparent  place  of  y  Arietis, 
one  of  the  four  stars  proper  to  be  observed  with  the  moon  on  January  12,  be  required 
at  its  transit  of  that  date  at  Berlin. 

The  Washington  mean  time  of  the  transit  at  Berlin  is  January  12,  0^^  ST^,  or  0^.48  before  mid- 
night of  January  19.    The  quantities  from  page  949,  or  page  S59,  are  to  be  taken  out  for  thia  time. 


(Star  Tables) 
(p.  249)  • 
(Star  Tables) 


log  a  0w515 
log  4  9.396 
log  a'  .  Iii53 
log^«  9.911 
log  .^  a' 0.649 

(p.  333)  a  - 

Jia 
Bb 
Ce 

^aB-|.0«.009      T/l' 

Jfyparent  Piuu^  of  > 


Ist  Mtthod. 

log  b      8.304 

log  R     0.847n 

log  V     9.6S3» 

log  £6  9.151  tt 

log  B  6' 0.500 

b    m      ■ 
1  46  50i21 

:  +  .815 
—  .142 
--.      .450 

!  +•  .597 
.000 

1  46  51.03 


^f^^QttS» 


log  e       8.796 
log  C     0.855  n 
log  ef     9.426 
logCe  9.653i» 
log  Cef  Oi»ln 

6  = 
Bbf^ 


log  d  8.500 
log  D  1 J276 
log  df  9.457 
log  Dd  9.776 
log/>4'  0.r33 


o     /    // 
+  18  41  41.9 


+  4.46 
+  3.16 
—  1.91 
+  541 
0.08 
d'»  +  18  41  53.0 


2^  Method. 


h     m 

a»  1  46.8 

G  =  20  21.5 
F822  37i) 


G+a 


«  +  18  41.7 

h     m  o      / 

r=22    8.3=s332    4.5 

s  0  23.8s     5  57.0 


log  ^  8.824 

log  g  0.936 

1.  sin  (G+a)  9.670fi 

1.  tan  d  9.529 

iog(^)   .  .8.959» 

Apparent  Right  AscenBiou 
log  g  0.936 

1.  co8(Gf+a)    9.946 
log  (gf)  0.882 


logs 

0.492» 

1.  COS  6 

9.976 

log  (i) 

046611 

log  tV  8.824 

log  A  1.305 

l.sin(H+a)  9.016 

1.  sec  6  0.024 

log  (A)  9.169 

log  A  1.305 

1.  cos  (J7+a)  9.998 

1.  sin  6  9.506 

log  (AO  0.809 


JtpparmU  DedinaiUm 


a    ts 
/    - 

(A)  = 


h    m       • 

1  46  50J31 

+      .767 

—      .091 

+      .148 

.000 

1  46  51.03 


d      8 

ih'y 


o       /      // 

+  18  41  41.9 
^  +    7.62 

>  +    6.44 

—    2.94 
0.00 
:  + 18  41  53.0 


The  Moon's  Semidiameter  and  Equatorial  Horixontal^Parallaai  for  each  mean  noon  and 
midnight  are  on  pages  397-340.*  In  the  moon's  Ephemeris,  as  in  that  of  the  sun,  the 
hourly  motions  belong  to  the  instants  for  which  they  are  given.  The  hourly  change  of 
semidiameter  is  equal  to  .2723  times  that  of  the  horizontal  parallax. 


>  *For  eclipses  and  occultations,  Bvrckbarot's  value  of  the  semidiameter,  which  ia  2".5  leas,  is 
preferred. 
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The  times  of  the  MoorCs  Phases,  Apogee,  Perigeej  and  greatest  lAhration,  are  given  on 
page  341 ;  the  position  of  the  Moon*s  Equator  and  the  Moon*s  mean  longitude  on  page 
342 ;  and  a  Table  for  computing  the  lAhration  of  the  Moon  on  page  343. 

The  Ephemerides  of  the  seven  principal  Planets  (pages  344-385)  are  given  both  for 
mean  noon  and  the  time  of  transit.  The  hourly  differences  are  also  given  for  the  same 
instants.     Third  differences  were  used  in  their  computation. 

The  Horizontal  Parallaxes,  Vertical  Semidiameters,  and  Sidereal  Times  of  the  Semi- 
diameters  passing  the  Meridian,  are  on  pages  386  and  387. 

The  Sun*s  Coordinates  (pages  388-399)  are  given  for  each  mean  noon  and  midnight, 
referred  to  the  apparent  equinox  and  equator,  and  also  to  the  mean  equinox  and  equator 
at  the.  beginning  of  the  year,  (Jan.  0^.0.)  In  the  case  of  the  rectangular  co6rdinates,  only 
the  last  four  decimals  are  given  for  the  mean  equinox  and  equator,  and  the  first  three  places 
are  to  be  taken  from  the  apparent  equinox  and  equator.  When  a  change  of  a  unit  is  to  be 
made  in  the  third  place,  it  is  indicated  by  a  corresponding  colon  (:)•  The  latitude  is  referred 
to  the  ecliptic  of  the  date.  The  reduction  to  the  mean  ecliptic  of  Jan.  0,  is  -|-(K^.488  r  sin 
(O  +  18T*),  in  which  r  is  the  time  from  Jan.  0,  in  parts  of  a  year. 

The  Heliocentric  Co&rdinates  of  the  Planets  (pages  400-406)  are  referred  to  the  mean 
equinox  and  ecliptic  of  the  mean  noon  of  the  2405,000th  day  of  the  Julian  Period,  or  1872, 
July  25. 

K*  ,  Ifi  Ifi  Ifi 

The  columns — -zx,  &c., contain  the  quantities — 1600 in  — q?, —  1600m~y, —  IW^m-^, 

in  units  of  the  7th  decimal  place,  in  which  m  (denotes  the  mass  of  the  planet,  and  V  the 
unft  of  attractive  force  in  the  solar  system,  or  log  A;8=8.2355814. 

Page  407  contains  the  Inclinaiions  and  Longitudes  of  the  Ascending  Nodes  at  the  same 
epoch,  and  the  Masses  of  the  several  Planets  with  their  logarithms.  The  changes  of  the 
Inclinations  and  Nodes  in  100  days  are  also  given. 

The  Heliocentric  Coordinates  and  Masses  of  the  Planets  are  given  for  the  computation 
of  perturbations. 

Eclipses. — Pages  408-414  contain  the  elements  necessary  for  computation  and  the  prin- 
cipal phases  of  each  eclipse  of  the  Sum  and  Moon.  The  semidiameters  of  the  moon  are 
2^^.5,  and  those  of  the  sun  2^^2,  less  than  those  in  the  Ephemeris. 

The  charts  of  the  Solar  Eclipses  show  the  part  of  the  world  in  which  each  is  visible* 
The  dotted  curves  pass  through  places  where  the  eclipse  begins,  or  ends,  at  an  exact  hour 
of  Washington  mean  time,  and  aid  in  finding  an  approximate  time  of  the  beginning,  or 
end,  at  any  place.  The  limits  and  central  line  will  give  some  idea  of  the  magnitude  of  the 
eclipse.     The  longitudes  are  reckoned  west  from  Washington. 

The  Tables  of  Data  of  the  Solar  Eclipses  contain  certain  quantities*  derived  from  the 
elements  and  independent  of  the  place  of  observation.  They  are  given  for  siiccessive 
times  at  the  Washington  meridian ;  and  if  their  values  for  the  Penumbra  be  taken  out  for 
a  time  To«  assumed  near  that  of  the  beginning,  or  end,  of  the  eclipse  at  any  place,  the  pre- 
diction for  that  place  may  be  computed  quite  accurately  by  the  following  formulas : 

Let  f  =s  the  latitude  of  the  place,  -f-  when  north, 

A  s  its  longityde  from  Washington,  -|-  when  west, 
{Bessd,)   log  e  =  8.912205,        log  (1—6*)  »  9.9970916,        sin/»=e  sin  f>. 

Ass  sec/ cos  ^,  l:rss(l— e')sec/ sin  f>, 

a  s=  A — A  sin  {/i — X)^ 
b^B—Ek+Ghcos{/i—X), 
c  ^—C+Fk—Hhco3{/i—X), 
m  a  </  ^  c  (usually  with  some  sign  as  a). 

*Th6  formulffi  are  given  in  CBAursifBT's  Spfuricel  and  Practical  Astronomy,  Vol.  I,  page  513.  The 
changes  of  i^,  B,  and  C  for  one  winuU,  or  ont  second,  are  expressed  in  units  of  the  sixth  decimal  place. 
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'l£m^=aj  the  time  To  is  correctly  chosen.  If  m  differ  from  a,  a  correction  t  of  the  asuumed 
time  may  be  obtained  in  seconds  by  the  formulae, 

log /i'=  1.86167,  af^A'—fi'hcoa(fi~X,) 

tan  J  Q  =  -=-  '^  ^'^       '' 

mo 

1000000  (m  —  fl) 

a'+^cot  Q 

and  a  new  approximation  to  the  actual  Washington  time  will  be 

To'-To+i, 

with  which  the  computation  may  be  revised. 

Thus  successive  approximations  are  made  until  for  the  last  assumed  time  To,masa 
very  closely,  and  t  is  quite  small.  The  local  mean  time  of  the  phenomenon  will  be,  using 
the  last  values  of  To  and  t, 

To+<— A. 

Q  must  be  taken  of  the  same  sign  with  a^  and  is  a  sufficiently  near  approximation  to  the 
angular  distance  of  the  point  of  contact  reckoned  from  the  north  point  of  the  sun's  limb, 
-f-  towards  the  e^ist 

For  a  total  or  annular  eclipse,  the  prediction  of  the  interior  contacts  may  be  made  in  the 
same  way,  using  the  Data  for  the  Shadow;  except  that  Q  will  have  a  sign  opposite  that  of 
a  in  a  total  eclipse. 

To  find  F,  the  angular  distance  of  the  point  of  contact  from  the  Vertex  of  the  sun's  limb, 
-|-  towards  the  Ze/2,  we  have  the  formulae 

|7sinP  =  sinf  csin  CscosPtan  (/i — X) 

|?cosPsascos^cos(/u— i)         ccos  Csasin  (P — y) 

V^Q-C, 
in  which  d^  is  the  sun's  declination. 

If  the  values  of  Q  at  the  beginning  and  at  the  end  of  the  eclipse  be  found,  and  their 
difference  (with  regard  to  signs)  be  denoted  by  2  ^,  the  number  of  digits  eclipsed  is 

12(l+n)sin*  J^,  or  12  (l  +  n)cos»  J^, 

accordmg  as  ^  is  acute  or  obtuse;  n  .being  the  quotient  of  the  semidiameter  of  the  moon 
divided  by  that  of  the  sun. 

6  may  also  be  found  from  the  formulse : 

1/ 

or  • 

(in  which  JR  has  the  sign  of  I/);  and  the  expression  of  t  may  be  changed  to 

#__1AAAAAA     "* ^     ^^    QCOS   R 

6^—  J.* 


fill 


sin  6 


The  following  is  an  example  of  the  computation  of  the  beginning  of  the  Eclipse  of 
July  29,  1878,  for  the  Observatory  at  Washington,  for  which 

^  «  +  38^  53' 38''.8  X=^(f  (y  (y'.O 

(1)  log  €»  8.912205 

(2)  1.  sin  f>=:  9.7978788  (l)  +  (2)  1.  sin/ =  8.710084 

(3)  log  (l-e»)  =9.9970916 

(4)  1.  sec/ = 0.0005721  (2)  +  (3)  +  (4)     log  k  =  9.7955425 

(5)  1.  cos  f> =9.8911513  (4) +  (5)  log  A  =  9.8917234 

By  the  chart,  or  a  preliminary  computation,  the  Washington  mean  time  of  the  beginning 
of  the  eclipse  at  Washington  is  4^  36°^.4,/or  which  we  take  from  the  table  for  Pentm^a^ 
on  page  411,  the  values  of  A^  By  C,  &c.'' 


4S2 
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Computation  of  U  ^Atf  correction  of  T^ 

fitss§r  ^  &.5  (5)  log £=9.977264 

ft^X^GT  JSi63A  (10)  log ik= 9.796542 

(1)  'l.ainOi  — 7,)  =9.9657664  (II)  log  F=  9.975914 

(2)  log  A  =^9.8917234  (9) +  (10)  log  £A= 9.772806 

(3)  I.  COB  (pi  — X)  =9.5819566  (10) +  (11)  log  Fik  =  9.771456 

(12)  .tf=  + 0.19350 

(4)  =  (l)  +  (2)        log  h  Bin  (ji-^X)     =9.8574898  (13>  —  Aain  (^  — ;i).=5x— O.rJ026 

(5)  log;t'  =1.86167 

(6)  logo  =9.498760      (14)  ,  B  =  + 1.13068  . 

(7)  =  (2)  +  (3)   log  h  COB  (ft— X)    =9.4736800      (15)  —JEA=  — 0.59266 
^8)           logH         =9.510631       (16)       O  A  cot  (^  —  X)  =  + 0.(09385 

(6)  +  (7)   log  G  A  COS  (^ — X)  =  8.972440      (17)  —  C= — 0.05513 

(7) +  (8)   log  H  A  cos  (^—X)=  8.984301       (18)  i'A=  +  0.59082 

(19)     —  HA  cos  (;t--X)  =  — 0.09645 

(5)4.(7)       log /A  COB  (/4— A)  =  1.31535  (12) +  (13)  a=— 0.52676 

(4)  +  (5)4(6)  log  /  ah  sin  (^-A)  =  1.21792  (14)  +  (15)  +  (16)        6  = + 0.63187 

(17)  +  (18)  +  (19)        c  =  + 0.43924 
(20)  log  6 =9.800628  m=— 052682 

^21)  loge»9.642701  m  — a =-*  0.00006 

(22)  =  1[(20)  +  (21)]  log  i»= 9.721665  n 

(22)  —  (20)  =f  (21)  —  (22)       1.  tan  i  « = 9S21087  n 

Jingle  from  J^.  paint,  «=79o38'.4  (23)  A'=+147.83 

(24)  —  ;t'AcQs(^— X)  =  —  21.64 

(29)  K  cot  Q»  9.26201  n  (25)  B'  =  —  54ii0 

(30)  log6'=1.84954»  (26)        --^'OAsin(^— A)=—   1&58 
(29) +  (30)               '    log  6' cot  Q= 1.11 155 

(31)  log(m  — a)+6=1.7782ii  '(25)  +  (26)  6'  =  —  70.72 
(:J2)                           log  (a' +  6' cot  Q)=  2.1434                   (27)=(23)  +  (24)               a'  =+126.19 

(31)  — (32)  logt»9.6348n  (28)  *'cotQ=+  12.93 

(27)  +  (28)  a'  +  6'  cot  Q  =  + 139.12 

Aavmedtitne, 7o=4  36  240 

Correction  of  the  asmmed  time^ f    as      ^     0.4 

Washington  time  of  the  beginning .      •      ..      •       .       .  July  29,      4  36  23.6 

We  have  also  0  =  55''  12^;  the  angle  from  the7erfea;,7=— 134''  51^;  ^=108^ 54%  and 
the  magnitude  of  the  eclips6  8.2  digits,  or  0.69  of  the  son^s  disc,  on  the  north  limb. 

Occtdtations, — Pages  415r449  contain  Elements  for  facilitating  the  Prediction  of  Ocad- 
tations  of  Planets  and  Stars  by  the  Moon.  The  list  includes  all  stars  to  the  6^  magnitude 
in  the  Catalogue  of  the  British  Association,  and  a  few  others  of  less  magnitude,  contained 
in  the  Almanac  Catalogue  of  Zodiacal  Stars  and  chiefly  belonging  to  clusters,  which  can 
be  occulted  during  the  year  1878. 

Pages  450-451  contedn  a  list  of  such  occultations  and  near  approaches  as  will  be  visible 
at  Washington  during  the  year  1878.  For  the  latter,  the  time  of  nearest  approach,  the 
nearest  point  of  the  moon^s  limb  and  the  distance  of  the  star  from  the  moon^s  limb  are 
stated. 

The  elements  comprise  the  Date,  the  Name,  Magnitude  and  Declination  of  the  Star', 
the  Limiting  Latitudes  wiHtiin  which  the  occultation  may  be  visible ;  and,  at  the  time  of 
geocentric  conjunction  of  the  moon  and  star  in  right  ascension,  the  following  quantities : 

^  0  Washington  mean  time, 
H=  Hour  angle  of  the  star  at  Washington,  +  when  west ; 

JLs= ^ ^^cos^  =  0|         Y= — — , 

a/  =  • COS  d, '  yf  = — ,  the  hourly  changes  of  x  and  y ; 
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ia  which  a  and  d  are  the  true  Tight  afioeiision  and  declination  of  the  moon, 
A  a  and  J  d,  their  motions  in  one  hour  of  mean  time, 
TT,  the  moon's  equatorial  horizontal  parallax, 
0/  and  d^,  the  apparent  right  ascension  and  declination  of  the  star. 

The  reductions  of  the  mean  place  of  the  star  at  the  beginning  of  the  year  to  its  appa- 
rent place  at  the  date,  are  also  given  to  facilitate  the  reduction  of  observed  occultations. 

For  any  other  Washington  mecm  time  T^i-^-t^yre  have  {fi  being  the  sidereal  equiva«> 
lent  of  t^  and  <  as  a  coefficient  being  expressed  in  hours) 

A»ff -f-  ju,  the  star's  hour  angle  at  Washington, 

As  the  moon's  motion  is  here  regarded  as  uniform,  the -expressions  for  x  and  y  are  more 
Aearly  correct  the  smaller  the  interval  U  The  exact  values^  to  be  employed  in  the  reduc- 
tion  of  an  observed  occultation,  are 

sin  (a  —  o')  *50S  ^  / 

jP  _^  ■  ■ 

sin  9r 
sin  (a— y)  colB^i  (tt— V)-f  sin  (^  +  d')  sin»  J  (o  — 0/) 

M  SB  '  ■  ■  ■  II 

sin  ^ 
in  which  a,  d  and  ic  are  to  be  taken  from  the  Ephemeris  for  the  time  T,    But  for  predicting 
the  times  of  immersion  and  emersiatty  and  the  points  on  the  moon's  limb  where  these  appear- 
ances take  place,  the  preceding  expressions  suffice  to  enable  the  observer  to  determine 
when  and  where  to  watch  for  these  phenomena. 
'   For  the  place  of  observation,  let 

f  aiits  latitude,  ■+•  when  north ; 
X  ssits  longitude  from  Washington,  -f-  when  west ; 
(Bessel)    log  6=8.9122  05,  log  (1— «»)=s9.9970  916, 

•  sin  /=e  sin  ^,'  E=»(l  ^— ^)  sec  /,  F=sec  /. 

M'«54147.g  sm  V,         log  /t'=9.41916. 
The  constants  for  the  place,  required  both  in  the  prediction  of  occultations  and  the  re* 
duction  of  those  observed,  are  ^,  1,  and  E  sin  ^,  JPcos  ^,  fi/  F  cos  ^,  or  their  logarithms. 

The  values  of  E  and  F  and  their  logarithms  are  givein  for  different  latitudes  in  the 
following  table : 


9    .. 

£f 

F. 

LogE. 

LogF. 

0^ 

1— .0067 

1.0000 

9.9971 

0.0000 

±10 

1_.0066 

1.0000 

9.9571 

0.0000 

20 

1— .0063 

1.0004 

9.9973 

0.0002 

30 

1  .0059 

1.0008 

9.9976 

0.0004 

40 

1— .0053 

1.0014 

9.9977 

0.0006 

50 

1_.0047 

1.0020 

9.9979 

0.0009 

60 

1  .6042 

1.0025 

9.9982 

0.0011 

70 

1  ,0037 

1.0030 

9.9984 

0.0013 

80 

1_.0034 

1.0033 

9.9985 

0.0014 

90 

1— .0033 

1.0034 

9.9985 

I..  • 

0.0014 

An  occultation  will  not  be  visible  unless, 

1.  The  latitude  of  the  place  is  included  witHin  the  limiting  parallels ; 

2.  At  the  time  of  occultation,  or  the  local  mean  time  (T — A),  the  sun  is  sufficientljr 
below  the  horizon ; 
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3.  At  that  time  the  star  is  abore  the  horizon,  or  its  local  hour  angle  {h — X)  is  numeri* 
cally  less  than  r  found  by  the  formula 

COST  CSS — tan  ^  tan  ^, 

A  table  of  r,  or  the  hour  angle  of  a  body  in  the  horizon,  computdd  for  the  latitude  of  the 
place  and  diiTerent  declinations,  will  be  useful  for  such  comparisons. 

These  conditions  can  gdnercdly  be  determined  in  advance,  as  in  latitudes  less  than  W* 
{6  —  ^)  ™^y  ^  naed  instead  of  ( T —  X)  except  within  two  hours  of  sunrise  or  sunset ; 
and  (H — X)  instead  of  (A — X)  except  within  half  an  hour  of  the  star's  rising  or  setting. 
For  these  exceptional  cases,  which,  however,  are  not  favorable  for  observation,  the  time 
of  apparent  conjunction  in  right  ascension,  or  some  nearer  approximation  to  the  time 
of  occultation,  can  be  subsequently  employed* 

,   Having  ascertained  that  an  occultation  will  be  visible,  we  may  proceed  to  compute  the 
times  of  immersion  and  emersion  by  the  following  fovmulse : 

1.  To  find  approximately  the  time*  of  apparent  conjunction  in  right  ascension,  as  afiected 
by  parallax ; 

tt±=      jPcosf  sin(ir — X) 
tt'=  fi^  Fcos  <p  cos(H — X) 

In  Jtaurs^  (0=-; ; 

a/ — w 

Washington  time  of  apparent  conjunction,  ( T)  =  <{  -f-  (t) 

Local  «  "  "  {T)—X 

The  value  of  ( T)  to  the  nearest  tenth  of  an  hour  is  sufficiently  accurate.  If  a  closer  ap- 
proximation is  desired,  the  computation  may  be  repeated,  using  h  ss  H-f-  {fi)  instead  of  H, 
(fi)  being  the  sidereal  equivalent  of  {t)f 

,-(<)«/  (0 — 1^,  (ro-(r)+(«0. 

2.  To  find  a  necurer  approach  to  the  time  of  either  phase,  let  us  assume  the  Washington 
mean  time  T,  which  for  the  first  computation  may  be  the  computed  time  of  apparent  con- 
junction, or  some  conjectural  time  near  it     For  this  time  find 

t^T-^i  A=^+/*,  or  A— A=If— A+/1 

and  then  7i  and  Ts,  the  approximate  Washington  mean  times  of  immersion  and  emersion, 

by  the  following  formula.     The  local  mean  times  will  be  found  by  subtracting  from  Ti 

and  T%  the  longitude  of  the  place. 

A  sin  BsszE  sin  f  u  ^F cos  f  sin  (h-^X)  vif^yf  A  cos  B 

A  cos  B^F  COB  ^  cos  (A— X)f  v  ^A  sin  (JB— d')  v'^fif  «  sin  d' 

[or,  with  other  auxiliaries  than  A  and  £, 

h  ssF  cos  f  cos  (h^X)  vf^h  fif  ©'=jB  sin  f  cos  ^ — &  sin  ^] 

m  sin  Jlfssa— u  n  sin  N=xf'^'uf 

m  cos  3f=y— 1>  n  cos  N^^y'-^v' 

Burckhardt.  k=.21'i^  log  il==9.43500 ' 

cos  ^&s= = ^  <  180 


*  It  IB  conyenient,  but  not  necessarj,  to  have  this  time. 

tif  (A  — X)  bo  restricted  to  values  numerically  less  than  12^,  or  180^,  B  may  be  taken  in  the  same 
quadrant  with  (A  —  A),  and  have  the  same  sign  as  the  latitude.  For  a  place  where  many  occnltatioDS 
are  observed,  tables  of  w9,  jB,  u  and  k'  for  different  values  of  {h  —  A),  or  of  E  sin  4  cos  d'  for  different 
declinations,  would  be  convenient. 
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For  Immersion.  For  Emersion. 

•    ,  ,         m  COS  (M^N)    irsin^         ^         i»cos(M— iV')  .  ksindf 

In  hours,  «i= ^ ^ <2= ^ -A ^ 

n  n  n  '       n 

Washington  mean  time,  Ti=  7+  ti  7,=  r+  ^ 

3.  Assuming  now  ri=^+^"t"'i  ^*^^  ^^®  immersion,  or  T^^  ^-^t-^t^  for  the  emer- 
sion, as  the  Washington  time  instead  of  T,  and  recomputing,  we  can  obtain  nearer  approxi- 
mation to  the  times  of  these  phenomena.  But  the  first  operation  will  give  the  times  usually 
within  one  or  two  minutes,  which  is  sufficiently  accurate  for  watching  for  an  immersion. 
For  an  emersion  a  more  accurate  knowledge  is  desirable.  But  for  this  purpose  it  will  often 
be  sufficient  to  substitute  (As— ^)»s(A-- '^+4/^)  for  {h-^X)  in  the  computation  of  uf  and  v^, 
and,  using  the  same  m  and  M  as  before,  recompute  n,  iV,  (p  and  t^,  a  new  correction  to  be 
added  to  71 

K  log.  m  sin  (Jtf— iV)=s9.4350  nearly,  a  recalculation  will'  generally  be  necessary  to  de- 
termine whether,  numerically,  cos  0  <  1,  or  cos  ^  >  1.  In  the  latter  case  the  impossible 
value  of  cos  (p  indicates  that  an  occultation  at  the  given  place  is  impossible,  unless  the  com- 
puted distance  from  the  moon^s  limb  is  within  the  errors  of  the  ephemeris  of  the  moon 
and  star. 

In  such  caaes  of  near  approach  to  the  moon^s  limb,  we  may  take  ^=0^,  or  180^,  accord- 
ing  as  m  sin  (M-^N)  is-}- or — ;  and  for  finding  the  time  of  nearest  approach, 

m  cos  {M-^N) 
n 

The  distance  from  the^moonV  limb  is  then  *       •       ■       •       • 

disregarding  the  sign  of  m  sin  (Jf— iV);  or,  allowing  for  the  augmentation  of  the  semi* 
diameter, 

w  [m sin  (Jf— IV)— A:]  [1  +»  sin  w], 
where  %  =  A  cos  (B  — ^). 

4.  Having  found  satisfactorily  the  times  of  immersion  and  emersion,  and  therefore  JV  and 
^  in  each  case,  we  have  as  the  angle  from  the  North  point  of  the  moon^s  limb,  positive 
towards  the  West^ 

Q  =  90°  —  iV—  ^  for  an  Immersion^ 

Q=s90''  — iV-i-^  for  an  Emersion ; 

and,  taking 

csin  C^u  +  tvf    ' 
ccosCsss©  + « t?', 
in  which  the  last  value  of  t  for  the  particular  phase  is  properly  used,  we  have  as  the  anglo 
from  the  Vertex  of  the  moon^s  limb,  or  that  point  which  is  nearest  the  zenith, 

v^q+c 

also  reckoned  positive  in  the  same  direction  as  Q,  i.  e.,  towards  the  left. 

For  the  image  as  seen  through  an  inverting  telescope,  these  angles  should  be  increased 
by  180°. 

5.  As  a  check  on  the  accuracy  of  the  work,  we  have,  using  the  last  computed  values  of 
the  several  quantities, 

{{x-^u) + 1  (a/-.ttO?+  [(y-») +^  (y-t)')]*  =«  *^  =»  0.07413 ; 
Or,  we  may  compute  ti,  v,  x,  and  ^,  with  the  last  determined  time  of  immersion,  or  of 
emersion,  and  we  should  have  for  either,  as  the  condition  of  the  phenomenon, 

(a;-tt)«H-(y-r)«==A*=0.07413 
or,  log  m=log  4=9.4350 
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log  FcoB^ss  9.9546 

logo's  94193 

(3)  log^  Fco8^»9.3738 


Greater  values  than  these  indicate  that  the  computed  time  of  an  immersion  is  too  early, 
of  an  emersion  too  late,  hy  a  quantity  nearly  proportional  to  the  difference. 

Example, — It  is  required  to  find  the  times  of  immersion  and  emersion  of  17  Piscium, 

January  11,  1878,  at  Point.  Ballena,  on  the  coast  of  Chile,  for  which 

^  =  — 25^9^.0  A=r-.0^24".l 

The  data  for  the  computation  are  given  on  page  415.  We  aee  in  advance  that  ^  is  between  the 
limiting  latitudes;  that  c5  —  ^t  the  local  time  of  geocentric  conjunction,  is  about  two  hours  past  sunset; 
and  that  H — A  is  only  two  hours  and  a  half  from  the  meridian. 

The  constants  of  the  place  are  : 

1.8in^»9.6390n  i.  cos  ^s  9.9543 

log  £»  9.9974  log  Fsr  0.0003 

(1)  log  J?  sin  ^s=  9.6364  n  (2)  log  F  cos  ^  as  9.9546 

From  page  416  we  have  for  the  time  of  gBocaUrie  oo^janction, 

h    m' 
Washington  time,  6         =»  Jan- 11»    8  11-7  Y^s  —  .8798 

Local  time,  d—%»    \^   11,    8  36.^  x'si      .5043 

H        a  +3  13.3  y'»+.2Si78 

H— ;i=  +2  36.4=:+3906' 

1.  For  an  approximation  to  the  time  of  apparent  coqjiinetion,  vfe  hav^ 
(2)  log  F  cos  ^==9.955  (3)  log^  F  cos  ^s  9.374 
(4)             Lain  (H--;i)=;: 9.800                    (5)              1.  cos  (If  —  X)  =  9.890 
(6)=(2)+(4)               log  tt=s  9.755                .    (7)=(3)+(5)  .  log  «'  =  9.964 

(8)  logCx*  — «0=^.505 

(<)  =  +  1.78=:  +146.8 

d  ==  8  11.7 

i        .        .  (r)=?=c5+(0=»Jan.  11,   9  58.5 

h     m 

2.  Assuming  this  time,  for  which  taB(i)se  +  l  46.8,  we  proceed  as  follows  to  find  the  times  of  im- 
mersion and  emersion  and  the  angles  of  position  of  th^  points  of  oontact.' 

h     m  h    m 

(9)  t  =  l  46.8,  pt^+l  47.1 


d' 
l.sind' 


+ 14  43.1 
9^049 


(6H8)  log(0=Oi850 

Washington  mean  time, . 


x'»+.504 

K'  =  +  .184 

X'  — «'=s:  +  .320 
h     m 


(10) 


H-X=+S  36,4 

k-7i=*4  23.5=+660^'£ 

I.  sin  (»-X)= 9,9603. 
(ogi' cos  ^=9.9546 
l.coa(A-^)=9.6n4 


(9W10) 

(12KJ) 
(13) 

(14) 

(iiHi^) 

(I6)«(12W13) 

(ITHl) 

(17H16) 

(18) 

(igKiTy-Cis) 

(20) 

(19)4<20)  log.r=:9.7094n 

(21)  «x'=  +  1.7^X.5043=x=+.8977 

(22)  «=+.8220 

(23)  y=:-.8798 

(24)  ty'=4-1.78x.2278     =+.4055 

(25)  y=:-.4743 

(26)  «=*.5l2l 
(21)-(22)  X  -  « =m  8in.^=  4-.0757 
(25)-(26)  y*«=:fiicos^=:-i-.0378 


(27)  x'=+.5043. 

(28>  ti'=+.0967 

(29)  y'=z^3278 

(30)  «'=+X)548 
(27)-<28)  x'-ic'=:n8inA'=+.4076 
(29)-(30)  ^-i^-itcosJr=+.1730 


1.  sin  d'  =  9.4049) 

log  tt =9.9149  { 

log /i'  =  9.4192  { 

log  j9  cos  J9= 9.9660  5 

logj9sinB=9.6364» 

l.tanJ9=0.07p4n 
l.sinJ9=    9i)819iiB.d'=-64  21 
log  ^=^9.7545 
1.  sin  (J9-dO= 9.954911 


l.v' -8.7390 
l.tt'«8.9652 

B=-49  38 
d'=+14  43 


(31)iO|[m8inJVe8.8791 

(32)  jog  mrcosAf =8.5775 

(33)  r.  tan  Afrr  0.3016 

(34)  1.  sin  ^=9.9517 

(35)  log  ft  sin  JV=  9.6102 

(36)  log  n  cos  A;=  9.2380 

(37)  l.tanJV*=d.3722 


Jir=   6§2^ 


(38) 


Jif=  €7    0 
Lain  JV=  9.9640  Jf-J^s-  3  32 


(39)=(31H34) 
(40)  Constant, 


logm=8.9274 
log  1=0.5650 
(41)  l.sin(Af-JY^=8.7898» 

(39>i<40)+(41)      l.cosV'=:8.2822it 


(45)  ^z:     916 

(46)  90o-jV=3  230 
(46>-(45)  atlm.  «i=-68  6 
(46>K45)  at£m.Q3=:+114  6 


(39)  ,    log  Hi  =8.9274 

(42)=(38)-(35)     log-i=d0.3538 

(43)  I  cos(Jir-J^=9.9992 

(44)  log"  cos  (Jir-J^  =9.2804 

(47)  i.  sin  ^=9.9999 
(42H40)      log -=^.7888 

(48)  1(^  lain  ^=9.7887 


(49)  --co8(Jlf-JV^=-0.191 

(50)  *        •^8inyp=+0j615 
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(49H50) 


For  Immersion. 

—  0.806  X- 097       =s 

«  +  #,!*'  — 

—  0.806  X- 055 


—  0-806    (49)4{50) 


V  +  tiV* 


«ii*'  =  —   .078 

tt  =  +   .822 

Ci  sin  Ci=+   ,744 

tiv»  =  —   .044 

t,=s_   .r>l2 

CjCOsCisss —   .556 

IogctsinCt=:      9.672 

log  Ci  cos  C|  =      9.745n 

l.tanC|»      0.]27n 


f,  =  —  0.806  = 

T  =  Jan.  11, 

Washingtfm  mean  time,  Ti=  T  +  ti    =   **    11, 

X 

Local  mean  time,  T|  —  A  = 


h      m 

—  0  48.4 


44 


9  58.5 

9  lO.I 

—  0  24.1 

11,     9  34.2 


For  Emersion. 

<a  =  + 0.424 
0.424X097=       «3«'  =  +   .041 

«=+   .82^ 
u  +  t^u'  s=CasinC3  =  +   .863 

0.426X055  =       tiVf  =  +  .02*3 

t,a=—   .512 
r  +  fgt?'  C4C08Cs=: —   .489 

logcgsinCs^      9.936 
log  Ci  cos  Ci  s=s     9.689n 
l.tanCa=     0.247n 

t3  =  +  0.424=  +0  2514 

T  =  Jan.  11,       9  58.5 


Ci  = 


—  53.3 

—  68.1 

—  121.4 


T^T+tn    = 

cc 

11,     10  23.9 

X                     = 

—   0  24.1 

r,— A         = 

«( 

11,     10  48.0 

Ca= 

—       60.5 

««= 

+     114.1 

««+C,=  K,= 

+       53.6 

mangle  from  Jforth  Point, 
•ingle  from  Vertex     =  Qj  -f-  C| 

We  have  also 

[(z  —  «)+£(!'  —  ttO]«  +  [(y  —  v)+t  (yf  —  vf)p  =  .07423  .07408 

which  indicate  that  the  computed  times  are  too  early. 

Using  the  angle  Jtf,  log  m,  t^,  and  the  angle  C3,  from  the  above  computation,  we  obtain  a  nearer 
approximation  to  the  time  and  the  angles  of  position  for  the  emersion,  as  follows : 


(9) 
(10) 


m 


m 


(9H10) 


il<g  =  +  12.7     4/i  =  +  0  12.7 

A  — X  =  +  4  23.5  ^   , 

A«  — A  =  +  4  36.2=  +  69  3.0 


(11) 

(12H2) 
(13) 

U4) 

(11X12) 
(15) 

(16HI2)4{13) 

(39)  logm  = 

(40)  Constant,    Iog~  = 

(41)  1.8in(Jlf-JV)=: 
(39)4<40)+(41)l.cosV'  = 


J.  sin  (As  »  A)  =  9.9703 

log  F cos  0=  9.9546 

l.cos(Aa  — A)=  9.5533 

l.sin<5'=  9.4049] 
logu=  9.i)2494 
log^'=:  9.4192  { 
log  .4  cos  B=  9.50795    l.«' 8.9271 


(27) 
(28) 
(29) 
(30) 


(27H28) 
(29H30) 


x'  =  +  .5043 
t*/  =  +  .0845 
y'==  +  .2278 
tj'  =  +  .0561 
a;'  —  tt'«:  n  sin  JV=  +  . 4198 
y'  — r'=  nco8jV=  +  .1717 


1.1^8.7490 


lognsinJV=  9.6230  «  , 

log  n  cos  JV=  9.2348    JIf  =  63  28 

1.  tan  JV=  0.3882    JV=  67  45 

l.sin  JV=  9.9664^— JV=—  4  17 


8.9274 
0.5650 
8.8733n 
8.3657n 


(39) 


log  m  = 


o     t 

(45)  ^1;:^      91  20 

(46)  90O  — JV=     22  15 

Jingle  from  Jforth  Point, 

(46)^45)      =      Q,=  +  113.6 

C,=  —    605 

Jingle  from  Vertex, 

Qi+Cj         =       ^8=+    53.1 


(42H38H35)logi-  = 

n 

(43)   1.  cos  (Af-JV)= 
(44)log-cos(Jlf-JV)  = 

(47)       LsinV^^s 
(42H40)  logA= 


8.9274 
0.3434 
9.9988 
9.2696 

9.9999 
9.7784 


(53>=(49)+(50)  ti=+  .4142 

(54)  tBn8inJV=  +  .1738 

(27)  m  sin  M=^  +  .0757 
(27)+(54)    =     (55)=      .2495 

(56)=(53)+(34)  «ancosJV= 

(28)  m  cos  ^= 

(28)+(56)    =     (57)=      .1089 


.0711 
.0378 


(48)  log'=-sinV'=   9.7783 

ft 


(49)  — -cos(.¥-JV^  =  -..1860 

(50)  ~  sink's +.6002 


[55]«=      .0621 
[57p=      .0119 

[55]»+[57]«=A«=.0741  Check  .0740 


Washington  mean  time. 


Local  mean  time, 


U 
T 


=    +0.4142=+  0  24I8 
=  9  58.5 

=  10  23.3 

=  —   0  24.1 

—  A=  10  47.4 


498  USE  OF  THE  TABLES. 

Jupiter* 8  Satellites^  pages  452-473.  These  pages  contain  for  the  several  Satellites — 

1.  The  Washington  mean  times  of  the  occultations,  eclipses,  transits  and  transits  of 
<ihadows,  arranged  in  the  order  of  time.  Those  visible  at  Washington,  or  which  occur 
when  the  sun  is  more  than  8^  below  and  Jupiter  more  than  8^  above  the  horizon  of  that 
place,  are  indicated  by  a  •. 

2.  A  diagram  for  each  month,  constructed  for  the  eclipse  which  occurs  nearest  the  mid- 
dle of  the  month,  showing  the  phases  of  the  eclipse  for  an  inverting  telescope.  The  stars 
indicate  the  points  of  disappearance  and  reappearance,  distinguished  by  d  and  r.  The 
space  between  them  shows  the  position  of  the  shadow  of  the  planet. 

3.  Washington  mean  times  of  geocentric  superior  conjunctions,  arranged  for  each  satel- 
lite separately. 

4.  The  rectangular  coordinates  xf  and  y^,  for  successive  times  reckoned  from  the  next 
preceding  superior  conjunction,  computed  for  a  constant  major  axis  and  maximum  minor 
axis  of  the  apparent  ellipse  described  by  the  satellite  as  seen  from  the  sun  at  its  mean  dis- 
tance from  the  planet. 

5.  The  factors  by  which  xf  and  y'  are  to  be  multiplied  to  obtain  the  actual  coordinates 
X  and  y  for  the  apparent  ellipse,  as  seen  from  the  earth  at  any  date ;  the  inclination  p  of 
the  minor  axis  to  the  circle  of  declination,  reckoned  from  the  norths  positive  towards  the 
east ;  and  the  actual  coordinates  x  and  y  at  the  times  of  eclipse  of  each  satellite. 

The  coordinates  are  referred  to  the  centre  of  the  primary  and  to  the  major  and  minor 
axes  of  the  ellipse  described  by  the  satellite,  and  are  expressed  in  seconds  of  arc.  x  is 
positive  when  on  the  east  side  of  the  planet ;  y  is  positive  when  north.  By  means  of  them 
the  configurations  of  the  satellite  can  be  found  at  any  time. 

The  Elements  of  Saturh*s  Ring^  page  474,  give  the  apparent  magnitude  and  position 
of  its  several  components  for  each  20  days.  The  apparent  Discs  of  Venus  and  Mars  are 
given  on  the  same  page  for  e€u;h  30  days. 

The  Phenomena^  pages  475  and  476 » include  the  times  of  conjunction,  opposition  and 
quadrature,  perihelion  and  aphelion,  stationary  points  and  conjunction,  with  the  moon  in 
right  ascension  of  the  principal  planets. 

The  Positions  of  the  Principal  Observatories  are  given  on  pages  477  and  478.  The 
authorities  for  these  positions,  and  the  longitudes  with  reference  to  the  meridians  upon 
which  they  actually  dqpend,  will  be  found  in  the  American  Ephemeris  for  1870,  1871  and 
1872. 
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CONSTRUCTION  OF  THE  ASTRONOMICAL  AND  NAUTICAL 

EPHEMERIDES  FOR  1878. 


The  Precession  of  the  Equinoxes,  the  Mean  Obliquity  of  the  Ecliptic,  and  the  Constant 
of  Aberration  (p.  248)  are  taken  from  Struve  and  Peters.     They  are : 

Precession*  =50'^2411+0'^0002268^ 
Obliquityf    =23°  27^  54^^22- 0''.4645  /-C^OOOOOU  ^, 
Aberration  t=2(y^4451  dz  (y^011 1, 
in  which  t  is  the  number  of  years  after  1800. 

The  Nutation  of  the  Apparent  Obliquity  and  the  Equation  of  the  Equinoxes  are  com- 
puted from  Peters^  formulae  given  in  his  Numerus  Constans  Nutalionis^  pp.  46-48,  and 
reprinted  in  the  volume  of  this  Ephemeris  for  1855.  These  quantities  have  been  used  in 
all  computations  relating  to  the  Fixed  Stars. 

In  the  Ephemerides  of  the  Sun,  Moon,  and  Planets,  the  Obliquity  of  the  Ecliptic  and 
the  Nutation  of  Hansen  and  Olufsen^s  Ttibles  du  Soleil  have  been  used ;  but  the  same 
Constant  of  Aberration  as  for  the  fixed  stars.  The  Mean  Obliquity  exceeds  that  of  Peters 
by  0".33. 

-  The  General  Constants  for  Star  Reduction  are  adapted  to  the  formulae  given  on  page 
258.  They  are  computed  from  the  Tidfles  to  facilitate  the  Reduction  of  Places  of  the 
Fixed  Slars^  prepared  for  the  use  of  the  American  Ephemeris  and  Nautical  Almanacy 
Washington,  1869,  which  have  been  used  in  the  preparation  of  previous  volumes  of  this 
work  subsequent  to  that  of  186  L 

The  Mean  Places  of  the  198  Standard  Stars  have  also  been  taken  from  the  same  tables. 
Dr.  Gould's  Standard  Places  of  Fundamental  Starsy  U.  S.  Coast  Survey^  Washington, 
1866,  is  the  authority  given  for  48  Northern  Circumpolar  Stars  and  128  Time  Stars;  the 
British  Nautical  Almanac  for  1848  for  13  Stars  south  of  —40**  declination;  and  Wolfer's 
TalmlcE  Reductionum  Observationum  Astronomicarum^  Berlin,  1858,  for  Sirius,  Castor,  (the 
mean  of  the  components,)  Procyon,  y  Draconis,  and  a  Cephei.  The  magnitudes,  except 
of  the  13  Southern  Stars,  are  Argelander's. 

The  reductions  from  the  mean  to  the  apparent  places  of  the  Stars  contained  in  Wolfer's 
Tabul-<B  Reductionum^  except  a  and  d  Ursse  Minoris,  have  been  derived  from  that  work  • 
the  reductions  of  the  rest  from  the  Tables  of  the  American  Ephemeris.  These  reductions 
include  the  terms  of  the  formulae  on  pages  258  and  487,  so  far  as  sensible,  except  those 
depending  on  the  moon's  longitude.  These  terms,  however,  have  been  applied  to  the 
four  stars  whose  places  are  given  for  every  day.  Their  values  for  other  stars  may  readily 
be  found  by  Tables  VI.  and  VII.  of  this  Appendix. 

*  Peters'  Kumerus  Constaiis  Xutatiords,  p.  71. 

t  Ibid.,  pp.  66  and  71. 

X  Struve*s  Constant  de  V Aberration,  p.  47. 
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APPENDIX. 

To  the  position  of  ffirius,  as  derhred  from  Wolfess,  (tfie  correctuai  of  the  ^  Tdhda 
Subsidiaria'^  being  omitted),  have  been  applied  the  terms  given  by  Auwers,* 

^=+0».0647-0».000718  (<-1860)+  0».15lb  cos  (tt+   V  60 
r=:-(y^630  — 0'^00044  («-1860)+l''.445    sin  (tt+2y  3(P) 

in  which  u,  the  eccentric  anomaly  from  the  inferior  apsis,  is  found  by  the  formula 

tt— e  sin  tt=n  {t—  T), 
from  the  elements 

Tas  1793.830,    passage  through  the  inferior  apsis, 
e  SB      0.6010,  the  eccentricity, 
n  =s     7*^.28475,  mean  annual  motion  in  orbit, 
49^.418,  period  of  revolution. 
The  Mean  Places  of  such  of  the  Moon-culminating  Stars  as  are  not  found  in  the  list  of 
standard  stars,  have  been  taken  in  order  of  preference  from  a  revised  Catalogue  in  course 
of  preparation,  the  Almanac  Catalogue  of  Zodiacal  Stars  printed  for  the  use  of  the 
American  Ephemeris  and  Nautical  Almanac^  Washington^  1864 ;  the  Greenwich  Twehe- 
Year  Catalogue ;  and  the  Catalogue  of  the  British  Association. 

The  Ephemeris  of  the  Sunt  is  constructed  from  Hansen  and  Olufsen's  Tables  du  Soleil^ 
Copenhagen,  1853,  except  that  Struve^s  Aberration  has  been  used.  This  is  equivalent  to 
adding  O'MS  to  the  longitudes,  but  does  not  affect  the  right  ascensions  and  declinations. 
The  Sun^s  rectangular  equatorial  coordinates  have  been  computed  from  the  longitudes  and 
latitudes  by  the  following  formulae : 

X^^R  cos  A 

Y^R  sin  X  C08  oi— 19.3  R  fi 

Z  =R  sin  X  sin  ai+44.5  R  fi 

X'^X+  Y  sec  Of  J  X 

F—r-JCcositf  j;i+ZJitf-  9.4  T  B  sin  (O  +  18r) 

Z'sr^Z^X  sin  III  J  ;-  r  J  fli+21.7  r  E  sm  (©  + 187**) 

in  which  ^,  fi  and  to  are  referred  to  the  equinox  and  ecliptic  of  the  date ;  J  A  is  the  reduc- 
tion of  longitude  for  precession  and  nutation  from  Jan.  0 ;  J  a;  the  reduction  of  the  mean  to 
the  apparent  obliquity ;  r  the  part  of  the  year  since  Jan.  0 ;  and  the  numerical  coefficients 
are  in  units  of  the  7th  place  of  decimals. 

.  The  mean  equatorial  Horizontal  Parallax  of  the  Sun,  adopted  from  Prof.  Newcomers 
Investigation  of  the  Distance  of  the  Sun  and  the  Elements  which  depend  on  i<,|  is  8^^.848. 
The  adopted  Semidiameter  of  the  Sun  at  the  Earth^s  mean  distance  is  16^  2'^. 

The  Ephemeris  of  the  Moon  is  constructed  from  Peirce^s  Tables  of  the  Moon^  2d  edi- 
tion^ Washington,  1865.  They  include  the  Tables  of  the  Moon'*s  Parallax  constructed 
from  Walkee^s  and  Adamses  formulae. 

The  Semidiameter  of  the  Moon  is  computed  from  the  Moon's  Horizontal  Parallax  by  the 
formula, 

S=.272274  7r+2'^5. 
A  semidiameter  2^^.5  less  is  found  to  be  better  adapted  for  the  computation  of  eclipses  and 
occultations. 

The  Ephemeris  of  Mercury  is  derived  from  Prof.  Winlock's  Tables  of  Mercury^  Wash- 
ington, 1864.  They  are  based  on  the  theory  of  Le  Verbieb,  published  in  the  Additions  to 
the  Connaissance  des  Temps  for  1848. 

*Asironofnische  ^achrichterij  No.  1506. 
t  From  Carlini's  Tables  before  1858. 
t  Astronomical  Observations  made  at  the  U.  S.  Jfaval  Observatory^  Washington^  lb65,  Appendix  II. 
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CONSTRUCTION  OF  TH^E  ALMANAC. 

The  Ephcmeris  of  Venus  is  derived  from  Mr.  G.  W.  Hill's  Tables  of  Venus^  Wash- 
ington, 1872. 

The  Ephemeris  of  Mars  is  derived  from  manuscript  Tables  constfucted  fVom  Lindenau's 
Tables.  Mr.  Hugh  Breen's  results,  contained  in  his  paper  On  the  Corrections  of  Lind- 
ENAu's  Elements  of  Mars^  published  in  the  Memoirs  of  the  Royal  Astronomical  Society, 
Vol.  XX.,  have  also  been  discussed  and  applied ;  and  Ls  Verrier's  secular  variations  of 
the  elements  are  likewise  adopted.  The  following  are  the  correspcmding  corrected  ele- 
ments, and  annual  variations  for  Washington,  1855.0 : 

L  =320  13  3a»7+€»910rM527/. 
It  =338  23  17.84+65^^9990^. 
8=  48  25  55.29+27^6997/. 
i  =     1  51     2.20-  0^^02141^ 
e  =  19238^^75     +  0'M8549i. 
n  =  689050^^8927 
a  =  1.5236915 

The  Ephemeris  of  Jupiter  is  derived  from  manuscript  Tables  constructed  from  Bouvard's 
Tables,  with  such  changes  as  were  required  to  make  them  correspond  more  nearly  to  the 
formulce. 

The  Ephemeris  of  Saturn  is  derived  from  Bouvard's  Tables.  The  perturbations  pro- 
duced by  Jupiter,  and  the  change  of  the  Great  Inequality  since  1840,  have  been  increased 
by  ^^  of  their  value.  Adams's  Table  in  the  British  Nautical  Almanac  for  1851  has  been 
substituted  for  Bouvard's  Table  XLII.  The  following  corrections  of  the  elements  for 
1855.0  have  also  been  introduced : 

corr.  mean  long.  =+     4^'.9 

corr.  long,  of  node  =— 143^^0 

corr.  inclination  =  —     5^'.7 + 0^^0149  U 

The  Ephemeris  of  Uranus  is  derived  from  Prof.  Newcomb's  Tables  of  UranuSy  Wash- 
ington, 1873. 

The  Ephemeris  of  Neptune  is  derived  from  Prof.  Newcomb's  Tables  of  Neptune^  Wash- 
ington, 1866. 

The  eclipses  and  elongations  of  Jupiter's  Satellites  are  computed  from  Damoiseau's 
Tables. 

The  semidiameters  of  the  Planets  are  computed  from  the  following  values : 

Log  Dist  Authority. 

0.00    Le  Vberier,  Theory  of  Mercury. 

0.00^ 

0.25 

0.70 

0.95 

1.303 

0.70 

0.95 

The  apparent  elements  of  Saturn's  Rings  are  computed  from  Bessel's  data,  except  those 
for  Bond's  dusky  ring. 

The  Tables  for  the  eclipses  of  the  sun  are  adapted  to  the  modification  of  Bessel's  for- 
mulse,  suggested  by  T.  FIenky  Safford,  jr.  The  formulse  are  given  in  Peirce's  Spherical 
Astronomy  and  Chauvenet's  Spherical  and  Practical  Astronomy^  Vol.  I. 
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Semldiameter. 

Mercury 

3.34 

Venus 

8.546  zb  0.086 

Mars  (polar) 

2.842  ±  0.057 

Jupiter  (polar) 

18.78   it  0.067 

Saturn  (polar) 

8.77   it  0.039 

Uranus 

1.68   zbO.3 

Jupiter  (equat.) 

20.00 

Saturn  (equat) 

9.38 

Peirce,  from  the  Washington  Obser- 
vations of  1845  and  1846,  made 
with  the  mural  circle. 


APPENDIX. 

The  elements  for  occultations  of  stars  by  the  moon  are  adapted  to  Bbsssl's  method  in 
the  AstronamUche  Nachrichten^  Vol.  VII.,  and  the  Berliner  Astranomisches  Jahrhuch  for 
1831.     The  formula  are  also  to  be  found  in  Chauvenet^s  Astronomy, 

The  intervals  of  original  computation  have  in  all  cases  been  made  sufficiently  small  to 
authorize  the  use  of  the  differences  as  a  check  of  the  accuracy  of  the  work.  The  results 
have  also  been  tested,  in  various  portions,  by  means  of  duplicate  computations.  The  proo& 
from  the  stereotype  plates  have  been  thoroughly  examined  by  an  independent  series  of 
differences.  And  it  is  believed  that,  in  every  respect,  that  system  has  been  adopted  in 
which  accuracy  was  most  likely  to  be  secured. 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  following 
manner : 

The  Sun  has  been  computed  by  Mr.  Eastwood  ;  the  Moon^s  longitude,  latitude,  semi- 
diameter  and  horizontal  parallax  by  Prof.  Keith,  right  ascension  and  declination  by  Prof. 
Van  Vleck,  and  culminations  by  Prof.  Runkle;  the  lunar  distances  by  Mr.  W.  B. 
Oliver  ;  Mercury  and  Venus  by  Mr.  Austin  ;  Mars  and  Uranus  by  Mr.  Ferrel  ;  Jupiter 
and  Jupiter ^s  Satellites  by  Prof.  Kendall;  Saturn  by  Mr.  G.  W.  Hill;  and  Neptune 
by  Mr.  Wiessner.  The  fixed  stars  have  been  prepared  by  Mr.  Wiessner,  Mr.  Loohis, 
and  Mr.  Ferrel  ;  the  general  constants  for  their  reduction  by  Mr.  Ferrel  ;  and  the  occul* 
tations  by  Mr.  Downbs  assisted  by  Mr.  Wiessner.  The  eclipses  have  been  computed  and 
the  charts  projected  by  Mr.  Hill.  The  positions  of  observatories  was  compiled  by  Dr. 
B.  A.  GouLD^  and  revised  by  him  for  the  volume  for  1870. 
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TABLE  I. 


TABLE  iraOWDie  TEE  COBBXCTIOK  BEQIUBED,  OK  ACCOmrf  OF  SECOHO  DIFFZBEirCES 


1 

6 

8 

10  12 

0  0* 

1  1 

1  2 

2  2 
2'  3 
3i  3 

3  3 
3.  4 
3     4 

u 

o' 

2 

2 
3 

4 

4 
4 

4 

16 

0 

3 

3 
3 
4 

4 
5 
5 
5 

18 

o' 

1 
3 

3 
4 
5 

5 
5 

6 
6 

30 

0 

1 

3 

3 
4 
5 

6 

6 
6 
6 

m 

0 

1 

3 

4 
5 

5 

6 

7 
7 

4  I6'l8|l 

0  IS 

14 

16 

18 

40 

4S  44  46 

48 

« 

1» 

D    0 
0  10 
080 

0  30 

0  40 
050 

1  0 
1  10 
1  30 
1  30 

o'S 
0  to 

030 

030 

0  40 
050 

1  0 
1  10 
1  SO 
I  30 

h    m 
0     0 

,0  10 
0  30 

030 

0  40 
050 

1  0 
1  10 
1  30 
1  30 

h   u 
3    0 
360 
8  40 

330 
320 
3  10 

3    0 

1  60 
1  40 
1  30 

3    0 
350 
3  40 

3  30 
830 
3  10 

3    0 
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TABLE  II.-SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL 


Sitle- 
real. 


m 
0 
1 

2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 


54 

55 
56 
57 

58 
59 


0^- 


m 
0 

0 

0 

0 

0 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


0.000 
0.164 
0.328 
0.491 
0.655 


0  0.819 

0  0.983 

0  1.147 

0  1.311 

0  1.474 

0  1.638 

0  1.802 

0  1.966 

0  2.130 

0  2.294 


2.457 
2.621 

2.785 
2.949 
3.113 

3.277 
3.440 
3.604 
3.768 
3.932 

4.096 
4.259 
4.423 
4.587 
4.751 

4.915 
5.079 
5.242 
5.406 
5.570 

5.734 

5.898 
6.062 
6.225 
6.389 

6.553 
6.717 

6.881 
7.045 
7.208 

7.372 
7.536 
7.700 
7.864 
8.027 

8.191 
8.355 
8.519 
8.683 

8.847 

9.010 
9.174 
9.338 
9.502 
9.666 


m 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


9.83C 

9.993 

10.157 

10.321 

10.485 

10.649 
10.813 
10.976 
11.140 
11.304 


0  11.468 
0  11.632 
0  11.795 
0  11.959 
0  12.123 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


12.287 
12.451 
12.615 
12.778 
12.942 

13.106 
13.270 
13.434 
13.598 
13.761 

13.925 
14.089 
14.253 
14.417 
14.581 

14.744 

14.908 
15.072 
15.236 
15.400 

15.563 
15.727 
15  891 
1 6.055 
16.219 

16.383 
16.546 
16.710 
16.874 
17.038 

17.202 
17.366 
17.529 

17.693 
17.857 

18.021 

18.185 
18.349 
18.512 
18.676 

18.840 

19.004 

19.168; 

19.331 

19.495' 


2h. 


m 
0 

0 

0 

0 

0 


19.659 
19.823 
19.987 
20.151 
20.314 


0  20.478 
0  20.642 
0  20.806 
0  20.970 
0  21.134 

0  21.207 
0  21.461 
0  21.625 
0  21.789 
0  21.953 


0 
0 
0 
0 
0 


22.117 

22.280 
22.444 
22.608 
22.772 


0  22.936 
0  23.099 
0  23.263 
0  23  427 
0  23.591 

0  23.755 
0  23.919 
0  24.082 
0  24.246 
0  24.410 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


24.574 
24.738 
24.902 
25.065 
25.22'.. 

25.393 
25.557 
25.721 

25.885 
26.048 


0  26.212 
0  26.376 
0  26.540 
0  26.704 
0  26.867 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


27.031 
27.195 
27.:i59 
27.523 
27.687 

27.850 
28.014 
28.178 
28.342 
28.506 


0  28.670 

0  28.833 

0  28.997 

0  2<».161 

0  2<).325 


3^ 


m  8 
0  29.489 
0  29.653 
0  29.816 
0  29.980 
0  30.144 

0  30.308 

0  30.472 

0  30.635 

0  30.799 

0  30.963 

0  31.127 
0  31.291 
0  31.455 
0  31.618 
0  31.782 

0  31.946 
0  32.110 
32.274 
32.438 
32.601 


0 
0 
0 


0 
0 
0 
0 
0 


32.765 
32.929 
33.093 
33.257 
33.420 


0  33.584 
0  33.748 
0  33.912 
0  34.076 
0  34.240 

0  34.403 
0  34.567 
0  34.731 
0  34.895 
0  35.059 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


35.223 
35.386 
35.550 
35.714 

35.878 

36.042 
36.206 
36.369 
36.533 
36.697 


0  36.861 
0  37.025 
0  37.188 
0  37.352 
0  37.516 

0  37.680 
0  37.844 
0  38.008 
0  38.171 
0  38.335 

0  38.499 
0  38.663 
0  38.827 
0  38.D91 
0  39.154 


Ih. 


m 

0 

0 

0 

0 

0 


39.318 
39.482 
39.646 
39.810 
39.974 


0  40.137 
0  40.301 
0  40.465 
0  40.629 
0  40.793 

0  40.956 
0  41.120 
0  41.284 
0  41.448 
0  41.612 

0  41.776 
0  41.939 
0  42.103 
0  42.267 
0  42.431 

0  42.595 
0  42.759 
0  42.922 
0  43.086 
0  43.250 


0 
0 
0 
0 
0 


43.414 
43.578 
43.742 
43.905 
44.069 


0  44.233 
0  44.397 
0  44.561 
0  44.724 

0  44.888 


0 
0 
0 
0 
0 


45.052 
45.216 

45.380 
45.544 
45.707 


0  45.871 
0  46.035 
0  46.199 
0  46.363 
0  46.527 


0 
0 
0 
0 
0 


46.690 
46.854 
47.018 
47.182 
47.346 


0  47.510 
0  47.673 
0  47.837 
0  48.001 
0  48.165 


0 
0 
0 
0 
0 


48.329 

48.492 
48.656 

48.820 
48.984 


5**- 


m  B 
0  49.148 
0  49.312 
0  49.475 
0  49.639 
0  49.803 

0  49.967 
0  50.131 
0  50.295 
0  50.458 
0  50.622 

0  50.786 
0  50.950 
0  51.114 
0  51.278 
0  51.441 

0  51.605 
0  51.769 
0  51.933 
0  52.097 
0  52.260 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


52.424 
52.588 
52.752 
52.916 
53.080 

53i243 
53.407 
53.571 
53.735 

53.899 

54.063 
54.226 
54.390 
54.554 
54.718 


0  54.882 
0  55  046 
0  55.209 
0  55.373 
0  55.537 

0  55.701 
0  55.865 
0  56.028 
0  56.192 
0  56.356 

0  56.520 
0  56.684 
0  56.848 
0  57.011 
0  57.175 

0  57.339 
0  57.503 
0  57.667 
0  57.831 
0  57.994 

0  58.158 
0  58.322 

0  58.486 
0  58.650 
0  58.814 


6"- 

»7li. 

m     8 

m     8 

0  58.977 

1     8.807 

0  59.141 

1     8.971 

0  59.305 

1     9.135 

0  59.469 

1     9.298 

0  59.633 

I    9.462 

0  59.796 

1     9.626 

0  59.960 

1     9.7!K) 

1     0.124 

1     9.954 

1     0.288 

1  10.118 

1     0.452 

1  10.281 

I    0.616 

1  10.445 

1     0.779 

1  10.609 

1     0.943 

1  10.773 

I     1.107 

1  10.937 

1     1.271 

1  11.100 

1     1.435 

1  11.264 

1     1 .599 

1  11.428 

1     1 .762 

1   11.592 

1     1 .926 

1  11.756 

i     2.090 

1  11.920 

1     2.254 

1  12.083 

1     2.418 

1  12.247 

1     2.582 

1  12.411 

1     2.745 

1  12.575 

1    2.909 

1  12.739 

1     3.073 

1  12.903 

1     3.237 

1  13.066 

1     3.401 

1  13.230 

1     3.564 

1  13.394 

1     3.728 

1  13.558 

1     3.892 

I  13.722 

1    4.056 

1  13.886 

I     4.220 

1  14.049 

1     4.384 

1  14.213 

1     4.547 

1  14.377 

I    4.711 

1  14.541 

1     4.875 

1  14.705 

1     5.039 

1  14.868 

1    5.203 

1  15.032 

1     5.367 

1  15.196 

1     5.530 

1  15.360 

1    5.694 

1  15.524 

1     5.858 

1  15.688 

1     6.022 

I  15.851 

1    6.186 

1  16.015 

1     6.350 

1  16.179 

1     6.513 

1  16.343 

1    6.677 

1   16.507 

1     6.841 

1  16.671 

1     7.005 

1  16.8:m 

1    7.169 

1  16998 

1     7.332 

1  17.162 

I     7.496 

1  17.326 

1     7.660 

1   17.490 

1     7.824 

1  17.654 

1     7.988 

1  17.817 

1     8.152 

1  17.981 

1     8.315 

1   18.145 

1     8.479 

1   18.309 

1     8.643 

1  18.473 

For 

Seconds. 


8 
1 

2 
3 
4 


5 
6 

7 

8 


lOl 

11 

12 

13 

14 

15 
16 

17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 


0.003 
.005 
.008 
.011 


.014 
.016 
.019 
.022 
91    .025 


55 
56 
57 


.027 
.030 
.033 
.035 
.038 

.041 
.044 
.046 
.049 

sm 

.055 
.057 
.060 
.063 
.066 

.068 
.071 
.074 
.076 
.079 

.082 
.085 
.087 
.090 
.093 

.096 
.098 
.101 
.104 
.106 

.109 
.112 
.115 
.117 
.120 

.123 
.126  ' 
.128 
.131 
.134 

.137 
.139 
.142 
.145 
.147 


.150 
.153 
.156 
58j  .158 
59.  0.161 


8 


TABLE  II.-SIDERML  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

1 

1 

Side, 
rml. 

8^ 

gh. 

lO'^ 

11^ 

12^ 

13*^- 

14h. 

15^- 

For 
Seconds. 

m 

m      8 

m     B 

m      8 

m     8 

IQ 

8 

m     B 

m      8 

m      B 

0 

1   18.636 

1  28.466 

1  38.296 

1  48.125 

57.955 

2    7.784 

2  17.614 

2  27.443 

8 

8 

1 

1  18.800 

1  28.630 

1  38.459 

1  48.289 

58.119 

2    7.948 

2  17.778 

2  27.607 

1 

0.003 

2 

1  18.964 

1  28.704 

1  38.623 

1  48.453 

58.282 

2    8.112 

2  17.941 

2  27.771 

2 

.005 

3 

1  19.128 

1  28.958 

1  38.787 

1  48.617 

58.446 

2    8.276 

2  18.105 

2  27.935 

3 

.008 

4 

1  19.292 

1  29.121 

1  38.951 

1  48.780 

1  58.610 

2    8.440 

2  18.269 

2  28.099 

4 

.011 

5 

1  19.456 

1  29.285 

1  39.115 

1  48.944 

58.774 

2    8.603 

2  18.433 

2  28.263 

5 

.014 

6 

1  19.619 

1  29.449 

1  39.279 

1  49.10a 

58.938 

2    8.767 

2  18.597 

2  28.426 

6 

.016 

7 

1  19.783 

1  29.613 

1  39.442 

1  49.272 

59.101 

2    8.931 

2  18.761 

2  28.590 

7 

.019 

8 

1  19.947 

1  29.777 

1  39.606 

1  49.436 

59.265 

2    9.095 

2  18.924 

2  28.754 

8 

.022 

9 

1  20.111 

1  29.940 

1  39.770 

1  49.600 

1  59.429 

2    9.259 

2  19.088 

2  28.918 

9 

.025 

10 

1  20.275 

1  30.104 

1  39.934 

1  49.763 

1  59.593 

2    9.423 

2  19.252 

2  29.082 

10 

.027 

11 

1  20.439 

1  30.268 

1  40.098 

1  49.927 

59.757 

2    9.586 

2  19.416 

2  29.245 

11 

.030 

« 

1  20.602 

1  30.432 

1  40.261 

1  50.091 

59.921 

2    9.750 

2  19.580 

2  29.409 

12 

.033 

13 

1  20.766 

1  30.5M6 

1  40.425 

1  50.255 

2 

0.084 

2    9.914 

2  19.744 

2  29.573 

13 

.035 

14 

1  20.930 

1  30.760 

1  40.589 

1  50.419 

2 

0.248 

2  J  0.078 

2  19.907 

2  29.737 

14 

0.38 

15 

1  21.094 

1  30.923 

1  40.753 

1  50.583 

2 

0.412 

2  10.242 

2  20.071 

2  29.901 

15 

0.41 

16 

1  21.256 

1  31.087 

1  40.917 

1  50.746 

2 

0.576 

2  10.405 

2  20.225 

2  30.065 

16 

.044 

17 

1  21.422 

1  31.25] 

1  41.081 

1  50.910 

2 

0.740 

2  10.569 

2  20.399 

2  30.228 

17 

.046 

18 

1  21.585 

1  31.415 

1  41.244 

1  51.074 

2 

0.904 

2  10.733 

2  20.563 

2  30.392 

18 

.049 

19 

1  21.749 

1  31.579 

1  41.408 

1  51.238 

2 

1.067 

2  10.897 

2  20.727 

2  30.556 

19 

.052 

20 

1  21.913 

1  31.743 

1  41.572 

1  51.402 

2 

1.231 

2  11.061 

2  20.890 

2  39.720 

20 

.055 

21 

1  22.077 

1  31.906 

1  41.736 

1  51.565 

2 

1.395 

2  11.225 

2  21 .054 

2  30.884 

21 

.057 

22 

1  22.241 

1  32.070 

1   41.900 

1  51.729 

2 

1.559 

2  11.388 

2  21.218 

2  31.048 

22 

.060 

23 

1  22.404 

1  32.234 

1  42.064 

1  51.893 

2 

1.723 

2  11.552 

2  21.382 

2  31.211 

23 

.063 

24 

1  22.568 

1  32.398 

1  42.227 

1  52.057 

2 

1.887 

2  11.716 

2  21.546 

2  31.375 

24 

.066 

25 

1  22.732 

1  32.562 

1  42.391 

1  52.221 

2 

2.050 

2  11.880 

2  21.709 

2  31.539 

25 

.068 

26 

1  22.896 

1  32.726 

1  42.555 

1  52.385 

2 

2.214 

2  12.044 

2  21 .873 

2  31.703 

26 

.071 

27 

1  23.060 

1  32.889 

1  42.719 

1  52.548 

2 

2.378 

2  12.208 

2  22.037 

2  31.867 

27 

.074 

28 

1  23.224 

1   33.053 

1  42.883 

1  52.712 

2 

2.542 

2  12.371 

2  22.201 

2  32.031 

28 

.076 

29 

1  23.387 

1  33.217 

1  43.047 

1  52.876 

2 

2.706 

2  12.5:^ 

2  22.365 

2  32.194 

29 

.079 

30 

I  23.551 

1  33.381 

1  43.210 

1  53.040 

2 

2.869 

2  12.699 

2  22.529 

2  32.358 

30 

.082 

31 

1  23.715 

1  33.545 

1  43.374 

1  53.204 

2 

3.033 

2  12.863 

2  22.692 

2  32  522 

31 

.085 

32 

1  23.879 

1  33.708 

1  43.538 

1  53.368 

2 

3.197 

2  13.027 

2  22.856 

2  32.686 

32 

.087  i 

33 

1  24.043 

1  33.872 

1  43.702 

1  53.531 

2 

3.361 

2  13.191 

2  23.020 

2  32.850 

33 

.090 

34 

1  24.207 

1  34.036 

1  43.866 

1  53.695 

2 

3.525 

2  13.354 

2  23.184 

2  33.013 

34 

.093 

35 

1  24.370 

1  34.200 

1  44.029 

1  53.859 

2 

3.689 

2  13.518 

2  23.348 

2  33.177 

35 

.096 

36 

1  24.534 

1  34.364 

1  44.193 

1  54.023 

2 

3.852 

2  13.682 

2  23.512 

2  33.341 

36 

.098  ! 

37 

1  24.698 

1  34.528 

1  44.357 

1  54.187 

2 

4.016 

2  13.846 

2  23.675 

2  33.505 

37 

.101 

1 

38 

1  24.862 

1  34.6f)r 

1  44.521 

1  54.531 

2 

4.180 

2  14.010 

2  23.839 

2  33.669 

38 

.104  , 

39 

1  25.026 

1  34.855 

J  44.6^5 

1  54.514 

2 

4.344 

2  14.173 

2  24.003 

2  33  833 

39 

.106  , 

1 

40 

1  25.190 

1  35.019 

1  44.849 

1  54.678 

2 

4.508 

2  14.337 

2  24.167 

2  33.996 

40 

.109 

41 

1  25.353 

1  35.1133 

1  45.012 

1  54.842 

2 

4.672 

2  14.501 

2  24.331 

2  34.160 

41 

.112 

42 

1  25.517 

1  35.347 

1  45.176 

1  55.006 

2 

4.835 

2  14.665 

2  24.495 

2  34.324 

42 

.115  , 

43 

1  25.681 

1  35.511 

1  45.340 

1  55.170 

2 

4.999 

2  14.829 

2  24.658 

2  34.488 

43 

.117 

44 

1  25.845 

1  35.674 

1  45.504 

1  55.333 

2 

5.163 

2  14.993 

2  24.82i2 

2  34.652 

44 

.120 

45 

1  26.009 

1  35.838 

1  45.668 

1  55.497 

2 

5.327 

2  15.156 

2  24.986 

2  34.816 

45 

.123 

46 

1  26.172 

1  36.012 

1  45.832 

1  55.661 

2 

5.491 

2  15.320 

2  25.150 

2  34.979 

46 

.126 

47 

1  26.336 

1  %.166 

1  45.995 

1  55.825 

2 

5  655 

2  15484 

2  25.314 

2  35.143 

47 

.128 

48 

1  26.50U 

1  36.330 

1  46.159 

1  55.989 

2 

5.818 

2  15.648 

2  25.477 

2  35.307 

48 

.131 

49 

1  26.664 

1  36.493 

1  46.323 

1  56.153 

2 

5.982 

2  15.812 

2  25  641 

2  35.471 

49 

.134 

1 

50 

1  26.828 

1  36.657 

1  46.487 

1  56.316 

2 

6.146 

2  15.976 

2  25.805 

2  35.6:^5 

50 

.137  1 

51 

1  26.992 

1  lk>.82l 

1  46.651 

1  56.480 

2 

6.310 

2  16.139 

2  25.969 

2  35.798 

51 

.139 

52 

1  27.155 

1  :i6.9feo 

1  46.815 

1  56.644 

2 

6.474 

2  16.303 

2  26.133 

2  :J5.962 

52 

.142 

53 

1  27.319 

I  37.149 

1  46.978 

1  56.808 

2 

6.637 

2  16.467 

2  26.297 

2  36.126 

53 

.145 

54 

1  27.403 

1  37.313 

1  47.142 

1  56.972 

2 

6.801 

2  16.631 

2  26.460 

2  36.290 

54 

.147 

55 

1  27.647 

1  37.476 

1  47.306 

1  57.136 

2 

6.965 

2  16.795 

2  26.624 

2  36.454 

55 

.150 

56 

1  27.811 

1  37.640 

1  47.470 

1  57.299 

2 

7.129 

2  16.959 

2  26.788 

2  36.618 

56 

.153 

57 

1  27.075 

1  37.804 

1  47.634 

1  57.463 

2 

7.293 

2  17.(22 

2  26.952 

2  36.781 

57 

.156 

58 

1  28.138 

1   37.968 

1   47.797 

1  57.627 

2 

7.457 

2  17.r>86 

2  27.116 

2  36.945 

58 

.158 

59 

1  28.302 

1  38.132 

1  47.961 

1  57.791 

2 

7.620 

2  17.450 

2  27.2801 

2  36.109 

59 

0.161 
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TABLE  II.-SIDEREAL  INTO  MEAN  SOLAR  TfflE. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


Side- 
roal. 

m 
0 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 

n 

12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


16^ 


m 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


37.273 
37.437 
37.601 
37.764 
37.928 

38.092 
38.256 
38.420 
38.534 
38.747 


17h. 


2  38.911 

2  39.075 

2  39.239 

2  39.403 

2  39.566 

2  39.730 
2  39.894 
2  40.058 
2  40.222 
2  40.386 

2  40.549 
2  40.713 
2  40.877 
2  41.041 
2  41.205 


2 
2 
2 
2 
2 


41.369 
41.532 
41.696 

41.860 
42.024 


2  42.188 
2  42.352 
2  42.515 
2  42.679 
2  42.843 

2  43.007 
2  43.171 
2  43.334 
2  43.498 
2  43.662 

2  43.826 
2  43.990 
2  44.154 
2  44.317 
2  44.481 


2 
2 
2 
2 
2 


44.645 
44.809 
44.973 
45.137 
45.300 


2  45.464 
2  45.628 
2  45.792 
2  45.956 
2  46.120 

2  46.283 
2  46.447 
2  46.611 
2  46.755 
2  46.939 


m 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


47.102 
47.266 

47.430 
47.594 

47.758 

47.922 
48.085 
48.249 
48.413 
48.577 


18 


h. 


2  48.741 
2  48.905 
2  49.068 
2  49.232 
2  49.396 

2  49.560 
2  49.724 
2  49.888 
2  50.051 
2  50.215 

2  50.379 

2  50.543 

2  50.707 

2  50.870 

2  51.034 

2  51.198 
2  51.362 
2  51.526 
2  51.690 
2  51.853 

2  52.017 
2  52.181 
2  52.345 
2  52.509 
2  52.673 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


52.836 
53.000 
53.164 
53.328 
53.492 

53.656 
53.819 
53.983 
54.147 
54.31 1 


2  54.475 
2  54.638 
2  54.802 
2  54.966 
2  55.130 


2 
2 
2 
2 
2 


55.294 
55.458 
55.621 
55.785 
55.949 


2  56.113 
2  56.277 
2  56.441 
2  56.604 
2  56.768 


m  a 
2  56.932 
2  57.096 
2  57.260 
2  57.424 
2  57.587 


19' 


2 
2 
2 
2 
2 


57.751 
57.915 
58.079 
58.243 
58.406 


2  58.570 
2  58.734 
2  58.898 
2  59.062 
2  59.226 


2 
2 
2 
2 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


59.389 
59.553 
59.717 
59.881 
0.045 

0.209 
0.372 
0.536 
0.700 
0.864 

1.028 
1.192 
1.355 
1.519 
1.683 

1.847 
2.011 
2.174 
2.338 
2.502 

2.666 
2.830 
2.994 
3.157 
3.321 

3.485 
3.649 
3.813 

3.977 
4.140 

4.304 
4.468 
4.632 
4.796 
4.960 


3  5.123 

3  5.287 

3  5.451 

3  5.615 

3  5.779 

3  5.942 

3  6.106 

3  6.270 

3  6.434 

3  6.598 


m 

3 

3 

3 

3 

3 

3 
3 
3 
3 
3 

3 

3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


6.762 
6.925 
7.089 
7.253 
7.417 

7.581 
7.745 
7908 
8.072 
8.236 

8.400 
8.564 
8.728 
8.891 
9.055 

9.219 
9.383 
9.547 
9710 
9.874 

10.038 
10.202 
10.366 
10.530 
10.693 


3  10.857 
3  11.021 
3  11.185 
3  11.349 
3  11.513 


20' 


3 
3 
3 
3 
3 


11.676 
11.840 
12.004 
12.168 
12.332 


3  12.496 

3  12.659 

3  12.823 

3  12.987 

3  13.151 

3  13.315 

3  13.478 

3  13.642 

3  13.806 

3  13.970 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


14.134 
14.298 
14.461 
14.625 

14.789 

14.953 
15.117 
15.281 
15.444 

15.608 

15.772 
15.036 
16.100 
16.264 
16.427 


m 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


16.591 
16.755 
16.919 
17.083 
17.246 

17.410 
17.574 
17.7'38 
17.902 
18.066 


2V 


3  18.229 
3  18.393 
3  J  8.557 
3  18.721 
3  18.885 


3 
3 
3 
3 
3 


19.049 
19.212 
19.376 
19.540 
19.704 


3  19.868 
3  20.032 
3  20.195 
3  20.359 
3  20.523 

3  20.687 
3  20.851 
3  21.014 
3  21.178 
3  21.342 

3  21.506 
3,21.670 
3  21.834 
3  21.997 
3  22.161 

3  22.325 

3  22.489 
3  22.653 
3  22.817 
3  22.980 

3  23.144 
3  23.308 
3  23.472 
3  23.636 
3  23.800 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


23.963 
24.127 
24.291 
24.455 
24.619 

24.782 

24.946 
25.110 
25.274 
25.438 

25.602 
25.765 
25.929 
26.093 
26.257 


m  8 
3  26.421 
3  26.585 
3  26.748 
3  26.912 
3  27.076 


3 
3 
3 
3 
3 


27.240 
27.404 
27.568 
27.731 

27.895 


3  28.059 
3  28.223 
3  28.387 
3  28.550 
3  28.714 


3 
3 
3 
3 
3 


28.8W 
29.042 
29.206 
29.370 
29.533 


3  29.697 

3  29.861 

3  30.025 

3  30.189 

3  30.353 

3  30.516 
3  30.680 
3  30.844 
3  31.008 
3  31.172 


22^ 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


31.336 
31.499 
31.663 
31.827 
31.991 

32.155 
32.318 
32.482 
32.646 
32.810 


3  32.974 
3  33.138 
3  33.301 
3  33.465 
3  33.629 

3  33.793 

3  33.957 

3  34.121 

3  34.284 

3  34.448 

3  34.612 
3  34.776 
3  34.940 
3  35.104 
3  35.267 


3 
3 
3 
3 
3 


35.431 
35.595 
35.759 
35.923 
36.0861 


m  B 
3  36.250 
3  36.414 
3  36.578 
3  36.742 
3  36.906 

3  37.069 
3  37.233 
3  87.397 
3  37.561 
3  37.725 

3  37.889 
3  38.052 
3  38.216 
3  38.380 
3  38.544 


3 
3 
3 
3 
3 


38.708 
38.871 
39.035 
39.199 
39.363 


3  39.527 
3  39.691 
3  39.a54 
3  40.018 
3  40.182 

3  40.346 
3  40.510 
3  40.674 
3  40.837 
3  41.001 


23' 


3 
3 
3 
3 
3 


41.165 
41.329 
41.493 
41.657 

41.820 


3  41.984 
3  42.148 
3  42.312 
3  42-476 
3  42.639 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


42.803 
42.967 
43.131 
43.295 
43.459 

43.622 
48,786 
43.950 
44.114 

44.278 

44.442 

44.605 
44.769 
44.933 
45.097 


3  45.261 
3  45.425 
3  45.588 
3  45.752 
3  45.916 


m 
3 
3 
3 
3 


46.080 
46.244 
46.407 
46.571 


3  46.735 


3 
3 
3 
3 
3 


46.899 
47.063 
47.227 
47.390 
47.554 


For 
Seeonda. 


3  47.718 
3  47.882 
3  48.046 
3  48.210 
3  48.373 

3  46.537 
3  48.701 
3  48.865 
3  49.029 
3  49.193 

3  49.356 
3  49.520 
3  49.684 
3  49.848 
3  50.013 


3 
3 
3 
3 
3 


50.175 
50.339 
50.503 
50.667 
50.831 


3  50.995 
3  51.158 
3  51.322 
3  51.486 
3  51.650 

3  51.814 
3  51 .978 
3  52.141 
3  52.305 
3  52.469 

3  52.633 
3  52.797 
3  52.961 
3  53.124 
3  53J388 

3  53.452 
3  53.616 
3  53.780 
3  53.943 
3  54.107 

3  54.271 
3  54.435 
3  54.599 
3  54.763 
3  54.926 


3 
3 
3 
3 
3 


55.090 
55.254 
55.418 
55.582 
55.746 


8 
1 

2 
3 
4 

5 

61 
7 
8 
9 

10 
11 
12 
13 
14 

15 

16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 

361 
37 
38 
39 

40 

41 

421 

43 

44 

45 
46 

47 

48 
49 

50 

51 

52 

53 

54 


55 
56 

57 
58 
59 


0.003 
.005 
.008 
.011 

.014 
.016 
.019 
.022 
.025 

.027 
.030 
.033 
.035 
.038 

.041 
.044 
.046 
.049 
.052 

.055 
.057 
.060 
.063 
.066 

.068 
.071 
.074 
.076 
.079 

.082 
.085 
.087 
.090 
.093 

.096 
.098 
.101 
.104 
.106 

.109 
.112 
.115 
.117 
.120 

.123 
.126 
.128 
.131 
.134 

.137 
.139 
.142 
.145 
.147 


.150 
.153  ' 
.156 
.158 
0.161 
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TABIi£  III.-MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

Mean 
Solar. 

Qh. 

p. 

2h. 

3^^ 

4^ 

5^- 

6*^- 

7h. 

For 
Seconds. 

m 

m 

8 

m     8 

m     8 

m     8 

m     8 

in     8 

m      8 

m     8 

0 

0 

0.000 

0    9.856 

0  19.713 

0  29.569 

0  39.426 

0  49.282 

0  59.139 

1     8.995 

8 

8 

1 

0 

0.164 

0  10.021 

0  19.877 

0  29.734 

0  39.590 

0  49.447 

0  59.303 

1     9.160 

1 

0.003 

2 

0 

0.329 

0  10.185 

0  20.041 

0  29.898 

0  39.754 

0  49.61 1 

0  59.467 

1     9.324 

2 

.005 

3 

0 

0.493 

0  10.349 

0  20.206 

0  30.062 

0  39.919 

0  49.775 

0  59.632 

1     9.488 

3 

.008 

4 

0 

0.657 

0  10.514 

0  20.370 

0  30.227 

0  40.083 

0  49.939 

0  59.796 

1    9.652 

4 

.011 

5 

0 

0.821 

0  10.678 

0  20.534 

0  30.391 

0  40.247 

0  50.104 

0  59.960 

1     9.817 

5 

.014 

6 

0 

0.986 

0  10.842 

0  20.699 

0  30.555 

0  40.412 

0  50.268 

1     0.124 

I     9.981 

6 

.016 

7 

0 

1.150 

0  11.006 

0  20.863 

0  30.719 

0  40.576 

0  50.432 

1     0.289 

1  10.145 

7 

.019 

» 

0 

1.314 

0  11.171 

0  21.027 

0  30.884 

0  40.740 

0  50.597 

1    0.453 

I  10.310 

8 

.022 

9 

0 

1.478 

0  11.335 

0  21.191 

0  31.048 

0  40.904 

0  50.761 

1    0.617 

1  10.474 

9 

.025 

10 

0 

1.643 

0  11.499 

0  21.356 

0  31J312 

0  41.069 

0  50.925 

1     0.782 

I  10.638 

10 

.027 

11 

0 

1.807 

0  11663 

0  21.520 

0  31.376 

0  41.233 

0  51.089 

1    0.946 

1  10.802 

11 

.030 

12 

0 

1.971 

0  11.828 

0  21.684 

0  31.541 

0  41.397 

0  51.254 

1     1.110 

1  10.967 

12 

.033 

13 

0 

2.136 

0  11.992 

0  21.849 

0  31.705 

0  41.561 

0  51.418 

1     1 .274 

1  11.131 

13 

.036 

14 

0 

2.300 

0  12.156 

0  22.013 

0  31.869 

0  41.726 

0  51.582 

1     1.439 

1  11.295 

14 

.038 

15 

0 

2.464 

0  12.321 

0  22.177 

0  32.034 

0  41.890 

0  51.746 

1     1.603 

1  11.459 

15 

.041 

16 

0 

2.628 

0  12.485 

0  22.341 

0  32.198 

0  42.054 

0  51.911 

1     1.767 

1  11.624 

16 

.044 

17 

0 

2.793 

0  12.649 

0  22.506 

0  32.362 

0  42.219 

0  52.075 

1     1.932 

1  11.788 

17 

.047 

18 

0 

2.957 

0  12.813 

0  22.670 

0  32.526 

0  42.383 

0  52.239 

1    2.096 

1  11.952 

18 

.049 

19 

0 

3.121 

0  12.978 

0  22.834 

0  32.691 

0  42.547 

0  52.404 

1    2J260 

1  12.117 

19 

.052 

20 

0 

3.285 

0  13.142 

0  22.998 

0  32.855 

0  42.711 

0  52.568 

1    2.424 

1  12.281 

20 

.055 

21 

0 

3.450 

0  13.306 

0  23.163 

0  33.019 

0  42.876 

0  52.732 

1    2.589 

1  12.445 

21 

.057 

22 

0 

3.614 

0  13.471 

0  23.327 

0  33.183 

0  43.040 

0  52.896 

1    2.753 

1  12.609 

22 

.060 

23 

0 

3.778 

0  13.635 

0  23.491 

0  33.348 

0  43.204 

0  53.061 

1    2.917 

1  12.774 

23 

.063 

24 

0 

3.943 

0  13.799 

0  23-656 

0  33.512 

0  43.368 

0  53.225 

1     3.081 

1  12.938 

24 

.066 

25 

0 

4.107 

0  13.963 

0  23.820 

0  33.676 

0  43.533 

0  53.389 

1     3.246 

1  13.102 

25 

.068 

26 

0 

4.271 

0  14.128 

0  23.984 

0  33.841 

0  43.697 

0  53.554 

1     3.410 

1  13.266 

261 

.071 

27 

0 

4.435 

0  14.292 

0  24.148 

0  34.005 

0  43.861 

0  53.718 

1    3.574 

1  13.431 

27 

.074 

28 

0 

4.600 

0  14.456 

0  24.313 

0  34.169 

0  44.026 

0  53.882 

1     3.739 

1  13.595 

28 

.077 

29 

0 

4.764 

0  14.620 

0  24.477 

0  34.333 

0  44.190 

0  54.046 

1    3.903 

1  13.759 

29 

.079 

30 

0 

4.928 

0  14.785 

0  24.641 

0  34.498 

0  44.354 

0  54.21 1 

1     4.067 

1  13.924 

30 

.082 

31 

0 

5.093 

0  14.949 

0  24.805 

0  34.662 

0  44.518 

0  54.375 

1    4.231 

1  14.088 

31 

.085 

32 

0 

5.257 

0  15.113 

0  24.970 

0  34.826 

0  44.683 

0  54.539 

1     4.396 

1  14.252 

32 

.088 

33 

0 

5.421 

0  15.278 

0  25.134 

0  34.990 

0  44.847 

0  54.703 

1     4.560 

1  14.416 

33 

.090 

34 

0 

5.585 

0  15.442 

0  25.298 

0  35.155 

0  45.011 

0  54.868 

1    4.724 

1  14.581 

34 

.093 

35 

0 

5.750 

0  15.606 

0  25.463 

0  35.319 

0  45,176 

0  55.032 

1    4.888 

1  14.745 

35 

.096 

36 

0 

5.914 

0  15.770 

0  25.627 

0  35.483 

0  45.340 

0  55.196 

1     5.053 

1  14.909 

36 

.099 

37 

0 

6.078 

0  15.935 

0  25.791 

0  35.648 

0  45.504 

0  55.361 

1    5.217 

1  15.073 

37 

.101 

38 

0 

6.242 

0  16.099 

0  25.955 

0  35.812 

0  45.668 

0  55.525 

1    5.381 

1  15.238 

38 

.104 

39 

0 

6.407 

0  16J263 

0  26.120 

0  35.976 

0  45.833 

0  55.689 

1    5.546 

1  15.402 

39 

.107 

40 

0 

6.571 

0  16.427 

0  26.284 

0  36.140 

0  45.997 

0  55.853 

1     5.710 

1  15.566 

40 

.110 

41 

0 

6.735 

0  16.592 

0  26.448 

0  36.305 

0  46.161 

0  56.018 

1     5.874 

1  15,731 

41 

.112 

42 

0 

6.900 

0  16.756 

0  26.612 

0  36.469 

0  46.325 

0  56.182 

1    6.038 

1  15.895 

42 

.115 

43 

0 

7.064 

0  16.920 

0  26.777 

0  36.633 

0  46.490 

0  56.346 

1    6.203 

1  16.059 

43 

.118 

44 

0 

7.228 

0  17.085 

0  26.941 

0  36.798 

0  46.654 

0  56.510 

1    6.367 

1  16i223 

44 

.120 

45 

0 

7.392 

0  17.249 

0  27.105 

0  36.962 

0  46.818 

0  56.675 

1    6.531 

1  16.388 

45 

.123 

46 

0 

7.557 

0  17.413 

0  27.270 

0  37.126 

0  46.983 

0  56.839 

1    6.695 

1  16.552 

46 

.126 

47 

0 

7.721 

0  17.577 

0  27.434 

0  37ii90 

0  47.147 

0  57.003 

1    6.860 

1  16.716 

47 

.129 

48 

0 

7.885 

0  17.742 

0  27.598 

0  37.455 

0  47.311 

0  57.168 

1     7.024 

1  16.881 

48 

.131 

49 

0 

8.049 

0  17.906 

0  27.762 

0  37.619 

0  47.475 

0  57.332 

1    7.188 

1  17.045 

49 

.134 

50 

0 

8.214 

0  18.070 

0  27.927 

0  37.783 

0  47.640 

0  57.496 

1    7.353 

1  17.209 

50 

.137 

51 

0 

8.378 

0  18.234 

0  28.091 

0  37.947 

0  47.804 

0  57.660 

1    7.517 

1  17.373 

51 

.140 

52 

0 

8.542 

0  18.399 

0  28.255 

0  38.112 

0  47.968 

0  57.825 

1     7.681 

1  17.538 

52 

.142 

53 

0 

8.707 

0  18.563 

0  28.420 

0  38.276 

0  48.132 

0  57.989 

I    7.845 

1  17.702 

53 

.145 

54 

0 

8.871 

0  18.727 

0  28.584 

0  38.440 

0  48.297 

0  58.153 

1    8.010 

1  17.866 

54 

.148 

55 

0 

9.035 

0  18.892 

0  28.748 

0  38.605 

0  48.461 

0  58.317 

1    8.174 

1  18.030 

55 

.151 

56 

0 

9.199 

0  19.056 

0  28.912 

0  38.769 

0  48.625 

0  58.482 

1    8.338 

1  18.195 

56 

.153 

57 

0 

9.364 

0  19i220 

0  29.077 

0  38.933 

0  48.790 

0  58.646 

1    8.502 

1  18.359 

57 

.156 

58 

0 

9.528 

0  19.384 

0  29.241 

0  39.097 

0  48.954 

0  58.810 

1    8.667 

1  18.523 

58 

.159 

59 

0 

9.69^ 

0  19.549 

0  29.405 

0  39.262 

0  49.118 

0  58.975 

1    8.631 

1  18.688 

59 

0.162 
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TABLE  III.-MEM  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

Mean 
Solar. 

m 

8*^ 

gh. 

10^ 

IP- 

12^- 

13^ 

14*^ 

15*^ 

For 
Seconds. 

m     8 

m     8 

m     8 

m     8 

m 

B 

m     8 

m     8 

m      8 

0 

1  18.852 

1  28.708 

1  38.565 

1  48.421 

1 

58.278 

2    8.134 

2  17.991 

2  27.847 

8 

8 

1 

1  19.016 

1  28.873 

1  38.729 

1  48.585 

1 

58.442 

2    8.298 

2  18.155 

2  28.011 

1 

0.003 

2 

1  19.180 

1  29.037 

1  38.893 

1  48.750 

1 

58.606 

2    8.46:^ 

2  18.319 

2  28.176 

2 

.005 

3 

1  19.345 

1  29.201 

1  39.058 

1  48.914 

1 

58.771 

2    8.627 

2  18.483 

2  28.340 

3 

.008 

4 

1  19.509 

1  29.365 

1  39i222 

1  49.078 

1 

58.935 

2    8.791 

2  18.648 

2  28.504 

4 

•Oil 

5 

1  19.673 

1  29.530 

1  39.386 

1  49.243 

1 

59.099 

2    8.956 

2  18.812 

2  28.668 

5 

.014 

6 

1  19.837 

1  29.694 

1  39.550 

1  49.407 

1 

59.263 

2    9.120 

2  18.976 

2  28.833 

6 

.016 

7 

1  20.002 

1  29.858 

1  39.715 

1  49.571 

1 

59.428 

2    9.284 

2  19.141 

2  28.997 

7 

.019 

8 

1  20.166 

1  30.022 

1  39.879 

1  49.735 

1 

59.592 

2    9.448 

2  19.305 

2  29.161 

8 

.022 

9 

1  20.330 

1  30.187 

1  40.043 

1  49.900 

1- 

59.756 

2    9.613 

2  19.469 

2  29.326 

9 

.025 

10 

1  20.495 

1  30.351 

1  40.207 

1  50  064 

1 

59.920 

2    9.777 

2  19.633 

2  29.490 

10 

.027 

11 

1  20.659 

1  30.515 

1  40.372 

I  50.228 

2 

0.085 

2    9.941 

2  19.798 

2  29.654 

11 

.030 

12 

1  20.823 

1  30.680 

1  40.536 

1  50.393 

2 

0.249 

2  10.105 

2  19.962 

2  29.818 

12 

.033 

13 

1  20.987 

1  30.844 

1  40.700 

1  50.557 

2 

0.413 

2  10.270 

2  20.126 

2  29.983 

13 

.036 

14 

1  21.152 

1  31.008 

1  40.865 

1  50.721 

2 

0.578 

2  10.434 

2  20i290 

2  30.147 

"14 

.038 

15 

1  21.316 

1  31.172 

1  41.029 

1  50.885 

2 

0.742 

2  10.598 

2  20.455 

2  30.31 1 

15 

.041 

16 

1  21.480 

1  31.337 

1  41.193 

1  51.050 

2 

0.906 

2  10.763 

2  20.619 

2  30.476 

16 

.044 

17 

1  21.644 

1  31.501 

1  41.357 

1  51.214 

2 

1.070 

2  10.927 

2  20.783 

2  30.640 

17 

.047 

18 

1  21.809 

1  31.665 

1  41.522 

1  51.378 

2 

1.235 

2  11.091 

2  20.948 

2  30.804 

18 

.049 

19 

1  21.973 

1  31.829 

1  41.686 

1  51.542 

2 

1.399 

2  11.255 

2  21.112 

2  30.968 

19 

.052 

20 

1  22.137 

1  31.994 

1  41.850 

1  51.707 

2 

1.563 

2  11.420 

2  21.276 

2  31.133 

20 

.055 

21 

1  22.302 

1  32.158 

1  42.015 

1  51.871 

2 

1.727 

2  11.584 

2  21.440 

2  31.297 

21 

.057 

22 

1  22.466 

1  32.322 

1  42.179 

1  52.035 

2 

1.892 

2  11.748 

2  21.605 

2  31.46} 

22 

.060 

23 

1  22.630 

1   32.487 

1  42.343 

1  52.200 

2 

2.056 

2  11.912 

2  21.769 

2  31.625 

23 

.063 

24 

1  22.794 

1  32.651 

1  42.507 

1  52.364 

2 

2.220 

2  12.077 

2  21.933 

2  31.790 

24 

.066 

25 

1  22.959 

1  32.815 

1  42.672 

1  52.528 

2 

2.385 

2  12.241 

2  22.098 

2  31 .954 

25 

.068 

26 

1  23.123 

1  32.979 

1  42.836 

1  52.692 

2 

2.549 

2  12.405 

2  22.262 

2  32.118 

26 

.071 

27 

1  23.287 

1  33.144 

1  43.000 

1  52.857 

2 

2.713 

2  12  570 

2  22.426 

2  32J383 

27 

.074 

28 

1  23.451 

1  33.308 

1  43.164 

1  53.021 

2 

2.877 

2  12.734 

2  22.590 

2  32.447 

.077 

29 

1  23.616 

1  33.472 

1  43.329 

1  53.185 

2 

3.042 

2  12.898 

2  22.755 

2  32.611 

.079 

30 

1  23.780 

1  33.637 

1  43.493 

1  53.349 

2 

3.206 

2  13.062 

2  22.919 

2  32.775 

30 

.0& 

31 

1  23.944 

1  33.801 

1  43.657 

1  53.514 

2 

3.370 

2  13.227 

2  23.083 

2  32.940 

31 

.085 

32 

1  24.109 

1  33.965 

1  43.822 

1  53.678 

2 

3.534 

2  13.391 

2  23.247 

2  33.104 

32 

.088 

33 

1  24.273 

1  34.129 

1  43.986 

1  53.842 

2 

3.699 

2  13.555 

2  23.412 

2  33.268 

33 

.090 

34 

1  24.437 

1  34.294 

1  44.150 

1  54.007 

2 

3.863 

2  13.720 

2  23.576 

2  33.432 

34 

.093 

35 

1  24.601 

1  34.458 

1  44.314 

1  54.171 

2 

4.027 

2  13.884 

2  23.740 

2  33.597 

35 

.096 

36 

1  24.766 

1  34.622 

1  44.479 

1  54  335 

2 

4.192 

2  14.048 

2  23.905 

2  33.761 

36 

.099 

37 

1  24.930 

1  34.786 

1  44.643 

1  54.499 

2 

4.356 

2  14.212 

2  24.069 

2  33.925 

37 

.101 

38 

1  25.094 

1  34.951 

1  44.807 

1  54.664 

2 

4.520 

2  14.377 

2  24.233 

2  34.090 

38 

.104 

39 

1  25.259 

1  35.115 

1  44.971 

1  54.828 

2 

4.684 

2  14.541 

2  24.397 

2  34.254 

39 

.107 

40 

1  25.423 

1  35.279 

1  45.136 

1  54.992 

2 

4.849 

2  14.705 

2  24.562 

2  34.418 

40 

..110 

41 

1  25.587 

1  35.444 

1  45.300 

1  55.156 

2 

5.013 

2  14.869 

2  24.726 

2  34.582 

41 

.112 

42 

1  25.751 

1  35.608 

1  45.464 

1  55.321 

2 

5.177 

2  15.034 

2  24.890 

2  34.747 

42 

.115 

43 

1  25.916 

1  35.772 

1  45.629 

1  55.485 

2 

5.342 

2  15.198 

2  25.054 

2  34.911 

43 

.118 

44 

1  26.080 

1  35.936 

1  45.793 

1  55.649 

2 

5.506 

2  15.362 

2  25.219 

2  35.075 

44 

.120 

45 

1  26.244 

1  36.101 

1  45.957 

1  55.814 

2 

5.670 

2  16.527 

2  25.383 

2  35.239 

45 

.123 

46 

1  26.408 

1  36.265 

1  46.121 

1  55.978 

2 

5.834 

2  15.691 

2  25.547 

2  35.404 

46 

.126 

47 

1  26.573 

1  36.429 

1  46.286 

1  56.142 

2 

5.999 

2  15.855 

2  25.712 

2  35.568 

47 

.129 

48 

1  26.737 

1  36.593 

1  46.450 

1  56.306 

2 

6.163 

2  16.019 

2  25.876 

2  35.732 

48 

.131 

49 

1  26.901 

1  36.758 

1  46.614 

1  56.471 

2 

6.327 

2  16.184 

2  26.040 

2  35.897 

49 

.134 

50 

1  27  066 

1  36.922 

1  46.778 

1  56.635 

2 

6.491 

2  16.348 

2  26.204 

2  36.061 

50 

.137 

51 

1  27.230 

1  37.086 

1  46.943 

1  56.799 

2 

6.656 

2  16.512 

2  26.369 

2  36J225 

51 

.140 

52 

1  27.394 

1  37.251 

1  47.107 

I  56.964 

2 

6.820 

2  16.676 

2  26.533 

2  36  389 

52 

.142 

53 

1  27.558 

1  37.415 

1  47.271 

1  57.128 

2 

6.984 

2  16.841 

2  26.697 

2  36.554 

53 

.143 

54 

1  27.723 

1  37.579 

1  47.436 

1  57ii92 

2 

7.149 

2  17.005 

2  26.861 

2  36.718 

54 

.148 

55 

1  27.887 

1  37.743 

1  47.600 

1  57.456 

2 

7.313 

2  17.169 

2  27.026 

2  36.882 

55 

.151 

56 

1  28.051 

1  37.908 

1  47.764 

1  57.621 

2 

7.477 

2  17.334 

2  27.190 

2  37.047 

56 

.153 

57 

1  28.215 

1  38.072 

1  47.928 

1  57.785 

2 

7.641 

2  17.498 

2  27.354 

2  37.211 

57 

.156 

58 

1  28.380 

1  38.236 

1  48.093 

1  57.949 

2 

7.806 

2  17.662 

2  27.519 

2  37.375 

58 

.159 
0.162 

1    59 

1  28.544 

1  38.400 

1  48.257 

1  58.113 

2 

7.970 

2  17.826 

2  27.683 

2  37.539 

59 
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TABLE  Ill.-MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

Mean 
;8olar. 

16^ 

17h. 

18^- 

id"^ 

20*^- 

21*^ 

22^ 

23^ 

For 
Seconds. 

m 

m      B 

Bl        R 

m      8 

m      8 

m      8 

m      H 

m     8 

in      8 

0 

2  37.704 

2  47.560 

2  57.417 

3    7.273 

3  17.129 

3  26.986 

3  36.842 

3  46.699 

8 

8 

1 

2  37.868 

2  47.724 

2  57.581 

3    7.437 

3  17.294 

3  27.150 

3  37.007 

3  46.863 

1 

0.003 

2 

2  38.032 

2  47.889 

2  57.745 

3    7.602 

3  17.458 

3  27.315 

3  37.171 

3  47.027 

2 

.005 

3 

2  38.196 

2  48.053 

2  57.909 

3    7.766 

3  17.622 

3  27.479 

3  37J335 

3  47.192 

3 

.008 

4 

2  38.361 

2  48.217 

2  58.074 

3    7.930 

3  17.787 

3  27.643 

3  37.500 

3  47.356 

4 

.011 

5 

2  38.525 

2  48.381 

2  58.238 

3    8.094 

3  17.951 

3  27.807 

3  37.664 

3  47.520 

5 

.014 

6 

2  38.689 

2  48.546 

2  58.402 

3    8.259 

3  18.115 

3  27.972 

3  37.828 

3  47.685 

6 

.0J6 

7 

2  38.854 

2  48.710 

2  58.566 

3    8.423 

3  18.279 

3  28.136 

3  37  992 

3  47.849 

7 

.019 

8 

2  39.018 

2  48.874 

2  58.731 

3    8.587 

3  18.444 

3  2J.300 

3  38.157 

3  48.013 

8 

.022 

9 

2  39.182 

2  49.039 

2  58.895 

3    8.75J 

3  18.608 

3  28.464 

3  38.321 

3  48.177 

9 

.025 

10 

2  39.346 

2  49.203 

2  59.059 

3    8.916 

3  18.772 

3  28.629 

3  38.485 

3  48.342 

10 

.027 

11 

2  39.511 

2  49.367 

2  59.224 

3    9.080 

3  J  8.937 

3  28.793 

3  38.649 

3  48.506 

11 

.030 

12 

2  39.675 

2  49.531 

2  59.388 

3    9.244 

3  19.101 

3  28.957 

3  38.814 

3  48.670 

12 

.033 

13 

2  39.839 

2  49.696 

2  59.552 

3    9.409 

3  19.265 

3  29.122 

3  38.978 

3  48.834 

13 

.036 

14 

2  40.003 

2  49.860 

2  59.716 

3    9.573 

3  19.429 

3  29.286 

3  39.142 

3  48.999 

14 

.038 

15 

2  40.168 

2  50.024 

2  59.881 

3    9.737 

3  19.594 

3  29.450 

3  39.307 

3  49.163 

15 

.041 

16 

2  40.3ija 

2  50.188 

3    0.045 

3    9.901 

3  19.758 

3  29.614 

3  39.471 

3  49.327 

16 

.044 

17 

2  40.496 

2  50.353 

3    0.209 

3  10.066 

3  19.922 

3  29.779 

3  39.635 

3  49.492 

17 

.047 

18 

2  40.661 

2  50.517 

3    0.373 

3  10.230 

3  20.086 

3  29.943 

3  39.799 

3  49.656 

18 

.049 

19 

2  40.825 

2  50.681 

3    0.538 

3  10.394 

3  20.251 

3  30.107 

3  39.964 

3  49.820 

19 

.052 

20 

2  40.989 

2  50.846 

3    0.702 

3  10.559 

3  20.415 

3  30.271 

3  40.128 

3  49.984 

20 

.055 

21 

2  41.153 

2  51.010 

3    0.866 

3  10.723 

3  20.579 

3  30.436 

3  40.292 

3  50.149 

21 

.057 

22 

2  41.318 

2  51.174 

3    1.031 

3  10.887 

3  20.744 

3  30.600 

3  40.456 

3  50.313 

22 

.060 

23 

2  41.482 

2  51.338 

3    1.195 

3  11.051 

3  20.008 

3  30.764 

3  40  621 

3  50.477 

23 

.063 

24 

2  41.646 

2  51.503 

3    1.359 

3  11.216 

3  21.072 

3  30.929 

3  40.785 

3  50.642 

24 

.066 

25 

2  41.810 

2  51.667 

3    1.523 

3  11.380 

3  21.236 

3  31.093 

3  40.949 

3  50.806 

25 

.068 

26 

2  41.975 

2  51.831 

3    1.688 

3  11.544 

3  21.401 

3  31.257 

3  41.114 

3  50.970 

26 

.071 

27 

2  42.139 

2  51.995 

3    1.852 

3  11.708 

3  21.565 

3  31.421 

3  41.278 

3  51.134 

27 

.074 

28 

2  42.303 

2  52.160 

3    2.016 

3  J  1.873 

3  21.729 

3  31.586 

3  41.442 

3  51.299 

28 

.077 

29 

2  42.468 

2  52.324 

3    2.181 

3  12.037 

3  21.893 

3  31.750 

3  41.606 

3  51.463 

29 

.079 

30 

2  42.632 

2  52.488 

3    2.345 

3  12.201 

3  22.058 

3  31.914 

3  41.771 

3  51.627 

30 

.082 

31 

2  42.796 

2  52.653 

3    2.509 

3  12.366 

3  22.222 

3  32.078 

3  41.935 

3  51.791 

31 

.085 

32 

2  42.i)60 

2  52.817 

3    2.673 

3  12.530 

3  22.386 

3  32.243 

3  42.099 

3  51.956 

32 

.088 

33 

2  43.125 

2  52.981 

3    2.838 

3  12.694 

3  22.551 

3  32.407 

3  42.264 

3  52.120 

33 

.090 

34 

2  43.289 

2  53.145 

3    3.002 

3  12.858 

3  22.715 

3  32.571 

3  42.428 

3  52.284 

34 

.093 

35 

2  43.453 

2  53.310 

3    3.166 

3  13.023 

3  22.879 

3  32.736 

3  42.592 

3  52.449 

35 

.096 

36 

2  43.6 J  7 

2  53.474 

3    3.330 

3  13.187 

3  23.043 

3  32.900 

3  42.756 

3  52.613 

36 

.099 

37 

2  43.782 

2  53.638 

3    3.495 

3  13.351 

3  23.208 

3  33.064 

3  42.921 

3  52.777 

37 

.101 

38 

2  43.946 

2  53.803 

3    3.659 

3  13.515 

3  23.372 

3  33.228 

3  43.085 

3  52.941 

38 

.104 

39 

2  44.110 

2  53.967 

3    3.823 

3  13.680 

3  23536 

3  33.393 

3  43.249 

3  53.106 

39 

.107 

40 

2  44iW5 

2  54.131 

3    3.988 

3  13.844 

3  23.700 

3  33.557 

3  43.413 

3  53.270 

40 

.110 

41 

2  44.439 

2  54.295 

3    4.152 

3  14.008 

3  23.865 

3  33.721 

3  43.578 

3  53.434 

41 

.112 

42 

2  44.603 

2  54.460 

3    4.316 

3  14.173 

3  24.029 

3  33.886 

3  43.742 

3  53.598 

42 

.115 

43 

2  44.767 

2  54.624 

3    4.480 

3  14.387 

3  24.193 

3  34.050 

3  43.906 

3  53.763 

43 

.118 

44 

2  44.932 

,  2  54.788 

3    4.645 

3  14.501 

3  24.358 

3  34.214 

3  44.071 

3  53.927 

44 

.120 

45 

2  45.096 

2  54.952 

3    4.809 

3  14.665 

3  24.522 

3  34.378 

3  44.235 

3  54.091 

45 

.123 

46 

2  45.260 

2  55.117 

3    4.973 

3  14.830 

3  24.686 

3  34.543 

3  44.399 

3  54.256 

46 

.126 

47 

2  45.425 

2  55.281 

3    5.137 

3  14.994 

3  24.850 

3  34.707 

3  44.563 

3  54.420 

47 

.129 

48 

2  45.589 

2  55.445 

3    5.302 

3  15.158 

3  25.015 

3  34.871 

3  44.728 

3  54.584 

48 

.131 

49 

2  45.753 

2  55.610 

3    5.466 

3  15.322 

3  25.179 

3  35.035 

3  44.892 

3  54.748 

49 

.134 

50 

2  45.917 

2  55.774 

3    5.630 

3  15.487 

3  25.343 

3  35.200 

3  45.056 

3  54.913 

50 

.137 

51 

2  46.082 

2  55.938 

3    5.795 

3  15.651 

3  25.508 

3  35.364 

3  45.220 

3  55.077 

51 

.140 

52 

2  46.246 

2  56.102 

3    5.959 

3  15.815 

3  25.672 

3  35.528 

3  45.385 

3  55.241 

52 

.142 

53 

2  46.410 

2  56.267 

3    6.123 

3  15.980 

3  25.836 

3  35.693 

3  45.549 

3  55.405 

53 

.145 

54 

2  46.574 

2  56.431 

3    6.287 

3  16.144 

3  26.000 

3  35.857 

3  45.713 

3  55.570 

54 

.148 

55 

2  46.739 

2  56.595 

3    6.452 

3  16.308 

3  26.165 

3  36.021 

3  45.878 

3  55.734 

55 

.151 

56 

2  46.903 

2  56.759 

3    6.616 

3  16.472 

3  26.329 

3  36.185 

3  46.042 

3  55.898 

56 

.153 

57 

2  47.067 

2  56.924 

3    6.780 

3  16.637 

3  26.493 

3  36.350 

3  46.206 

3  56.063 

57 

.156 

58 

2  47.232 

2  57.088 

3    6.944 

3  16.801 

3  26.657 

3  36.514 

3  46.370 

3  56.227 

58 

.159 

59 

2  47.396 

2  57.252 

3    7.109 

3  16.965 

3  26.822 

3  36.678 

3  46.535 

3  56.391 

59 

0.162 

13 


TABL.£  IT. 


IONS  OF  A  AND  B  W 

— ~- 

>N  'mK 

TAlfiTiE  G1V1N( 

J  TH  K 

CORRECT] 

EACH  DRPEND  € 

ARGUMENTS  2<,  ANE 

>  a— r*. 

In  units  of  the  ji/lA  decimal  for  A,  and  of  the/ntrfA  for  B, 

Arg. 

ji  ^ 

B  - 

Arg. 

A  ^ 

B^ 

Arg. 

A  ^ 

B  ^ 

Arg 

Af  - 

(2a) 

•*< 

^a 

(2a) 

•^a 

^(L 

(2€) 

•^a 

^a 

U-Tf) 

•^  a 

d 
••• 

—    0 

—886 

•   d 
4.6 

—347 

+459 

d 
0.9 

+359 

+410 

d 

0 

+    0 

••1 

19 

885 

4.7 

337 

493 

0.3 

367 

374 

1 

30 

•.9 

37 

882 

4.8 

326 

526 

0.4 

374 

335 

9 

59 

•.3 

55 

877 

4.0 

314 

558 

0.5 

381 

298 

S 

85 

•.4 

74 

-    870 

5.0 

302 

589 

0.6 

387 

259 

4 

106 

•.S 

92 

862 

5.1 

289 

619 

0.7 

392 

221 

5 

122 

0.6 

111 

852 

5.9 

277 

648 

0.8 

396 

180 

6 

132 

0.7 

128 

841 

541 

263 

675 

0.0 

400 

140 

7 

135 

0.8 

145 

827 

5.4 

248 

701 

10.0 

403 

101 

8 

130 

0.0 

163 

811 

5.5 

232 

725 

10.1 

404 

59 

0 

119 

1.0 

180 

793 

5.6 

217 

748 

10.9 

405 

+  19 

10 

102 

1.1 

196 

775 

5.7 

201 

769 

10.3 

405 

—  22 

Jl 

80 

1.9 

212 

754 

5.8 

185 

788 

10.4 

404 

62 

19 

53 

141 

228 

732 

5.0 

168 

806 

10.5 

402 

103 

13 

+  23 

1.4 

243 

707 

6.0 

151 

822 

10.6 

400 

143 

14 

—    7 

1.5 

258 

682 

6.1 

133 

837 

10.7 

396 

183 

15 

37 

1.0 

.     272 

657 

0.9 

116 

849 

10.8 

392 

224 

16 

66 

1.7 

285 

628 

641 

98 

659 

10.0 

387 

263 

17 

90 

1.8 

298 

598 

6.4 

79 

868 

11.0 

380 

301 

18 

110 

1.0 

310 

569 

6.5 

61 

875 

11.1 

374 

338 

10 

125 

9.0 

322 

537 

6.6 

42 

881 

11.9 

367 

376 

90 

134 

9.1 

333 

503 

6.7 

24 

884 

11.3 

359 

412 

91 

134 

9.9 

344 

470 

6.8 

—    6 

886 

11.4 

350 

449 

99 

129 

9.3 

353 

435 

6.0 

+  13 

885 

11.5 

340 

483 

93 

116 

9.4 

362 

399 

7.0 

32 

883 

11.6 

329 

516 

94 

97 

9.5 

370 

362 

7.1 

49 

879 

11.7 

317 

549 

95 

74 

9.0 

376 

324 

7.9 

68 

873 

11.8 

306 

581 

96 

47 

9.7 

383 

285 

7.3 

86 

865 

11.0 

293 

610 

97 

—  17 

9.8 

389 

247 

7.4 

105 

855 

19.0 

281 

640 

98 

+  13 

9.0 
3.0 

394 

398 

209 
169 

7.5 
7.6 

123 

140 

844 
831 

19.1 
19.9 

267 
252 

667 
693 

90 

+  43 

3.1 

401 

129 

7.7 

158 

815 

19.3 

*    237 

717 

Multipk 
Period  < 

»  of  the 

3.9 

403 

88 

7.8 

175 

799 

19.4 

221 

741 

or  (2(1) 

341 

404 

46 

7.0 

191 

781 

19.5 

206 

762 

3.4 
3.5 

405 
405 

—    6 
+  35 

8.0 
8.1 

207 
223 

761 
738 

19.6 
19.7 

190 
174 

782 
800 

I 

1 

13.661 

3.6 

404 

76 

8.9 

239 

715 

19.8 

156 

817 

2 

27.3^ 

3.7 
3.8 
3.0 

402 
399 
395 

116 
155 
196 

8.3 

8.4 
8.5 

1 

254 
268 
282 

691 
665 
637 

19.0 
13.0 
13.1 

138 
121 

104 

833 
845 
856 

3 

40.983 

Mnltiph 
Period  ol 

w  of  the 

4.0 

390 

235 

8.1^ 

294 

607 

13.9 

85 

ODD 

f((C-ro 

4.1 
4.9 
4.3 

385 

378 
372 

274 

312 
350 

8.7 
8.8 
8.0 

306 
319 
330 

578 
546 
514 

13.3 
13.4 
13.5 

67 
48 
30 

873 

879 
883 

1 

4J 

27.55 
55.11 

4.4 

364 

388 

0.0 

341 

480 

13.6 

+  n 

885 

i 

4.5 

.-356 

+424 

0.1 

+350 

+446 

13.7 

—    7 

—885 

Argumente 

1.     Washi 

ngtonM 

eanJfoon 

• 

1878. 

Arg. 

(2a) 

Arg. 

(a-ro 

1878. 

Arg. 

(2a) 

Arg. 

(a-r) 

RSVARKS. 

Jan.       0 

4.623 

d 

6.25 

Aug.     0 

1L711 

25*37 

To  a 

le  argument  for  the 

beginning    1 

Feb.      0 

8.301 

9.70 

Sept.     0 

1.729 

1.26 

of  any 

month,  add   the  day  of  the  jl 

March  0 

8.980 

10.14 

Oct.       0 

4.407 

3.71 

month 

and  Washington  mean  time,  || 

April     0 
May      0 

12.658 

13.58 

Nov.      0 

8.085 

7.15 

and    SQ 

ibtract  the   largest 

contained 

1.676 

16.03 

Dec.      0 

10.763 

9.60 

maltipl 

e  of  the  period. 

Jane     0 

5.854 

19.47 

1879. 

July      0 

8.032 

21.92|  Jan.       0  | 

0.781 

13.04 

14 
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TABLE  GIVING  THE  CORRECTIONS  OF  ^  AND  B  DEPENDING  ON  TIIE 

SMALL  TERMS  OF  THE  NUTATION. 

WASHINGTON  MEAN  MIDNIGHT. 

1878. 

Aj9. 

AB. 

1878. 

A^. 

ab. 

1878. 

Aj^. 

AB. 

Jan.       0 

5 

10 

15 

20 

—.00028 
28 
27 
27 
27 

+dl0008 
14 
20 
26 
32 

May      5 

10 
15 
20 
25 

+.0003:J 
33 
32 
29 
25 

+(j!0003 

—        10 

21 

32 

42 

Sept.     2 

7 

12 

17 

22 

+.00001 

—         8 

15 

21 

27 

+((loil3 

106 

95 

81 

66 

25 

30 

Feb.     .  4 

9 

14 

26 
25 
24 
23 
21 

38 

43 
47 
51 
55 

30 

June     4 

9 

14 

19 

19 

12 

+         5 

—         2 

9 

50 
55 
57 
55 
50 

27 
Oct.       2 

7 
12 
17 

32 

35 
37 
37 
36 

49 
33 

+       11 

—         5 

19 

19 

24 

March  1 

6 

11 

19 
17 
14 
11 
7 

58 
62 
65 
68 
70 

24 

29 

Jul  J      4 

9 

14 

16 
22 
28 
33 
36 

42 

32 

18 

—         4 

+       13 

22 

27 

Nov.     1 

6 

11 

35 
33 
30 
26 

22 

31 
41 
47 
51 
53 

16 
21 
26 
31 
April     5 

—         3 

+         1 

6 

10 

15 

71 
71 
70 
67 
62 

19 

24 

29 

Aug.     3 

8 

38 
39 
39 
37 
34 

29 
46 
63 
78 
92 

16 

21 

26 

Dec.      1 

6 

17 
12 

8 

+        4 
0 

63 
51 
47 
41 
34 

10 
15 
20 
25 

30 

19 
23 

27 

30 

+.00032 

56 
49 
38 
28 
+0.0016 

13 

18 
23 
28 

28 

21 

14 

-^.00007 

103 

112 

115 

+0.0116 

11 
16 
21 
26 
31 

—         1 
2 
3 
4 

—.00005 

23 

14 

—         4 

+         7 
+0.0017 

A  -tf  =  +.00025  flin  (2  0  —  ft)  +X)0009  sin  (2  T'  —  ft)        A  J»  «  +rf.'o067  coa  (2  0  —  ft) 
+.00010  sin  2  (0  —  V)  +.00005  cos  T'                                       —0.0027  cos  (3  0  —  T) 
—.00005  sin  2  (0  —  ft)  +.00004  sin  2  T'                                   +0.0024  cos  (2  r'  —  ft) 
—.00011  sin  (3  0  —  r  )                                                                 —0.0023  sin  V 

+0.0008  cos  2  r' 

1 
•                                                                                                         1 

• 
1 

These  terms  are  included  in  X<og«  A  and  Log.  B,/,  G,  and  Log.  ^,  pages  249-257. 

• 
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TABLES  FOR  FINDING  THE  REDUCTIONS  OF  MEAN  TO  APPARENT 

RIGHT  ASCENSIONS  WHICH  DEPEND  ON  2^  AND  ^-r. 

Hor.  Arg.  s=  Star's  Right  AscenBion. 

II 

Arg. 

(2(1) 

A« 

A"a. 

Arg. 
(2(1) 

Oh 

]h 

9b 

-51 

3b 

4b 

5h 

-15 

Oh 

7b 

8b 

+29 

Ob 

+42 

10b 

+51 

lib 

19b 

d 

••• 

-.000 

-.0059 

-57 

-42 

-29 

-00 

+15 

+57 

+59 

d 
0.0 

•*S 

03 

57 

59 

56 

50 

39 

26 

12 

+03 

18 

32 

44 

52 

57 

0.5 

1.0 

05 

53 

58 

58 

54 

47 

37 

24 

-10 

+05 

20 

34 

45 

53 

1^ 

1.9 

08 

45 

53 

57 

57 

53 

45 

35 

22 

-07 

+07 

22 

35 

45 

1.5 

9.0 

10 

36 

46 

52 

55 

55 

51 

43 

32 

19 

-06 

+09 

23 

36 

9.0 

9.5 

11 

24 

36 

45 

52 

54 

54 

49 

42 

31 

18 

-04 

+11 

24 

3.5 

3.0 

12 

-     11 

25 

:<6 

45 

51 

54 

53 

49 

40 

30 

17 

-03 

+11 

341 

3.5 

12 

+     02 

-12 

25 

37 

46 

51 

54 

52 

48 

39 

29 

16 

-02 

3.5 

4.0 

12 

15 

+02 

-13 

26 

37 

46 

52 

54 

53 

48 

39 

29 

15 

4.0     1 

4.5 

11 

28 

15 

00 

14 

27 

39 

48 

53 

55 

53 

48 

40 

28 

4.5     ,7 

5.0 

09 

39 

27 

+14 

-01 

15 

29 

40 

49 

55 

56 

54 

48 

39 

5.0     1 

5.5 

07 

48 

39 

26 

+12 

-02 

18 

31 

42 

51 

56 

57 

55 

48 

5.5     il 

6.0 

05 

54 

48 

37 

24 

+10 

-05 

21 

33 

45 

53 

57 

59 

54 

•.0      \ 

6.5 

-.002 

58 

54 

47 

36 

22 

+07 

-08 

23 

36 

47 

55 

59 

58 

•.5     > 

7.0 

+.001 

59 

58 

53 

45 

3:) 

19 

+04 

-11 

25 

39 

49 

56 

59 

7.0     ' 

7.5 

04 

56 

59 

67 

52 

42 

30 

16 

401 

14 

28 

41 

50 

56 

7.5 

ao 

06 

51 

58 

58 

55 

49 

39 

28 

14 

-01 

16 

30 

42 

51 

8.0     i 

8.5 

09 

42 

51 

55 

57 

54 

47 

37 

25 

+11 

-03 

18 

31 

42 

8.5     1 

0.0 

10 

32 

43 

50 

55 

55 

52 

45 

36 

23 

+09 

-05 

20 

32 

0.0     ' 

0.5 

12 

20 

33 

43 

50 

54 

54 

51 

44 

34 

22 

+08 

-07 

20 

9.5 

10.0 

12 

+     07 

21 

32 

43 

50 

53 

53 

50 

43 

33 

21 

+07 

-07 

10.0 

10.5 

*  12 

-     07 

+07 

21 

33 

43 

50 

53 

53 

50 

43 

32 

21 

+07 

10.5 

11.0 

12 

20 

-07 

+08 

22 

34 

44 

51 

54 

54 

50 

43 

33 

20 

11,^ 

11.5 

10 

32 

20 

-a5 

+09 

23 

36 

45 

52 

55 

55 

50 

43 

32 

11.5 

lil.0 

09 

42 

31 

18 

-03 

+11 

25 

37 

47 

54 

57 

55 

51 

42 

19.0 

12.5 

06 

51 

43 

30 

16 

-01 

14 

27 

39 

49 

55 

58 

58 

51 

19.5 

13.0 

04 

56 

50 

41 

28 

14 

+01 

16 

31 

42 

52 

57 

59 

56 

1S.O 

13.5 

+  001 

59 

56 

49 

39 

26 

-11 

+04 

19 

32 

45 

53 

58 

59 

13.5 

14.0 

-.002 

-.0058 

-59 

13h 

-55 

14b 

-47 

15b 

-36 

lOh 

-23 

17b 

-08 

18b 

+07 
lOh 

+22 

+36 

+46 

+54 

+58 

14<« 

19i> 

90h 

91h 

99b 

93h 

94h 

1 

A'"« 

1 

A'"« 

A'« 

1 

• 

A'  a 

• 

Oh 

Ih 

9b 

3b 

4b 

5h 

flb 

u^  ** 

Ob 

lb 

9b 

Sh 

4b 

5h 

•h 

2r 

< 

19b 

llh 

10b 

Ob 

8b 

7h 

Oh 

< 

19h 

lib 

10b 

Oh 

8b 

7b 

W^ 

d 

■ 

■ 

d 

m 

■ 

0 

4.000 

.0000 

+0 

+0 

+0 

+0 

+0 

+0 

14 

-.000- 

.0000 

-0 

-0 

-1 

-1 

-1 

-1 

1 

1 

0 

1 

2 

3 

4 

4 

4 

15 

1 

0 

1 

9 

3 

3 

4 

4 

9 

2 

0 

2 

4 

6 

7 

8 

8 

10 

2 

0 

2 

4 

6 

8 

9 

9 

3 

3 

0 

3 

6 

8 

10 

11 

11 

17 

3 

0 

3 

6 

9 

10 

12 

12 

4 

3 

0 

4 

7 

10 

12 

14 

14 

18 

3 

0 

4 

m 

7 

10 

13 

14 

15 

5 

4 

0 

4 

8 

11 

14 

16 

16 

10 

4 

0 

4 

8 

12 

14 

16 

17 

6 

4 

0 

5 

9 

13 

15 

17 

18 

90 

4 

0 

5 

9 

13 

15 

17 

18 

7 

4 

-    0 

5 

9 

13 

16 

18 

18 

91 

4 

0 

5 

9 

13 

15 

17 

18 

8 

4 

0 

4 

9 

12 

15 

17 

17 

99 

4 

0 

4 

9 

12 

15 

17 

17 

0 

4 

0 

4 

8 

11 

14 

15 

16 

93 

4 

0 

4 

8 

11 

13 

15 

15 

10 

3 

0 

3 

7 

10 

12 

13 

14 

94 

3 

0 

3 

7 

9 

11 

13 

13 

11 

2 

0 

3 

5 

8 

9 

10 

11 

95 

2 

0 

3 

5 

7 

9 

10 

10 

19 

2 

0 

2 

4 

5 

6 

7 

7 

90 

1 

0 

2 

3 

4 

5 

6 

6 

13 

1 

0 

+1 

+2 

+2 

+3 

+3 

+3 

97 

1 

0 

-1 

-1 

-2 

-2 

-2 

-2 

14 

+.000 

.0000 

0 

0 

14b 

-1 

15b 

-1 

lOb 

-1 

17b 

-1 

18b 

98 

-.000 

.0000 

0 

13h 

+1 

+1 

+2 

42 

+9 

ISh 

13b 

13h 

19b 

14h 

15b 

10b 

17b 

94h 

9Sh 

99b 

91b 

90b 

19b   18b 

94h 

93b 

99b 

91b 

90h 

19b 

18b 

A"«and  A'"«a] 

re  to  be  maltiplied  by  tan  d  and  their 

signs  chan(j 

red  when  a  >  12b. 

The  ArgumentB,  (2^] 

f  and  (^  — r')f  are  giyen  in  Table  IV. 

for  the  be§ 

[inning  of  each  month. 
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TABLE  Til. 


TABLES  FOR  FINDING  THE  REDUCTIONS  OF  MEAN  TO  APPARENT 

DECLINATIONS  WHICH  DEPEND  ON  2  ([  AND  ^-r'. 

Hor.  Arg.  =  Star's  Right  Ascension. 

Arg.(2([) 

Ad 

Arg.(2([) 

Ob 

lb 

9b 

3b 

4b 

5b 

6b 

II 
+.09 

7b 

8b 

9b 

+!d6 

10b 

lib 

19b 

••• 

-.00 

+!{« 

+!()4 

+!()6 

+!6« 

+!te 

+!{)8 

+!o8 

+:64 

+:(« 

+!6o 

d 
0.0 

•.5 

.02 

.00 

.02 

.05 

.07 

.08 

.09 

M 

.08 

.07 

.06 

.04 

.02 

0.5 

1.0 

04 

-.01 

+.01 

.03 

.05 

.07 

.08 

.09 

.09 

.08 

.07 

.06 

.04 

1.0 

1.5 

.05 

.03 

-.01 

+.01 

.03 

.05 

.07 

.08 

.09 

.08 

.08 

.07 

.05 

1.5 

3.« 

.06 

.05 

.03 

-.01 

+.01 

.03 

.05 

.07 

.08 

.08 

.08 

.08 

.06 

9.0 

9.9 

.07 

.06 

.05 

.03 

-.01 

+.02 

.04 

.05 

.07 

.08 

.08 

.08 

.07 

9.5 

3.0 

.08 

.07 

.06 

.04 

.03 

.00 

+.02 

.04 

.05 

.07 

.08 

.08 

.08 

3.0 

3.5 

.08 

.08 

.07 

.05 

.04 

-.02 

-.01 

+.02 

.04 

v05 

.07 

.08 

.08 

3.5 

4.0 

.08 

.08 

.08 

.07 

.06 

.04 

.02 

.00 

+.02 

.04 

.06 

.07 

.08 

4.0 

4.5 

.07 

.08 

.08 

.08 

.08 

.06 

.05 

-.02 

.00 

+.02 

.04 

.06 

.07 

4.5 

5.0 

.06 

.07 

.08 

.08 

.08 

.07 

.06 

.04 

-.02 

.00 

+.02 

.04 

.06 

5.0 

5.5 

.06 

.06 

.08 

.08 

.09 

.08 

.07 

.06 

.04 

-.02 

.00 

.03 

.05 

5.5 

6.0 

.03 

.05 

.07 

.08 

.09 

.09 

.08 

.07 

.06 

.04 

-.02 

+.01 

.03 

6.0 

0.5 

-.01 

.03 

.05 

.07 

.08 

.09 

.09 

.08 

.07 

.05 

.03 

-.01 

+.01 

6.5 

7.0 

+.01 

-.02 

.04 

.06 

.07 

.08 

.09 

.09 

.08 

.07 

.05 

.03 

-01 

7.0 

7.5 

.02 

.00 

-.02 

.04 

.06 

.07 

.08 

.09 

.08 

.08 

.06 

.04 

.02 

7.5 

8.0 

.04 

+.02 

.00 

-.02 

.04 

.06 

.08 

.06 

.09 

.08 

.07 

.06 

.04 

8.0 

8.5 

.06 

.04 

+.01 

.00 

.03 

.05 

.06 

.06 

.08 

.06 

.08 

.07 

.06 

8.5 

9.0 

.07 

.06 

.03 

+.01 

-.01 

.03 

.05 

.06 

.08 

.08 

.06 

.08 

.07 

9.0 

9.5 

.08 

.07 

.05 

.03 

+.01 

-.01 

.03 

.05 

.06 

.07 

.08 

.08 

.08 

9.5 

10.0 

.08 

.08 

.06 

.05 

.03 

+.01 

-.01 

.03 

.05 

.06 

.07 

.06 

.08 

10.0 

10.5 

.08 

.08 

.07 

.06 

.05 

.03 

+.01 

-.01. 

.03 

.05 

.06 

.07 

.08 

10.5 

11.0 

.08 

.08 

.08 

.07 

.06 

.05 

.03 

+.01 

-.01 

.03 

.05 

.07 

.06 

11.0 

11.5 

.07 

.08 

.08 

.08 

.07 

.06 

.05 

.03 

+.01 

-.01 

.04 

.05 

.07 

11.5 

13.0 

.06 

.07 

.08 

.08 

.08 

.08 

.06 

.05 

.03 

+.01 

-.02 

.04 

.06 

19.0 

13.5 

.04 

.06 

.07 

.08 

.09 

.08 

.08 

.06 

.05 

.02 

.00 

-.02 

.04 

19.5 

13.0 

+.02 

.05 

.06 

.08 

.09 

.09 

.08 

.08 

.06 

.04 

+.02 

.00 

-.02 

13.0 

13,5 

.00 

.03 

.05 

.07 

.08 

.09 

.09 

.08 

.07 

.06 

.04 

+.02 

.00 

13.5 

14.0 

-.01 

+.01 

13b 

+.03 
14b 

+.05 

+.07 

+.08 

+.09 

+.09 

+.08 

+.07 

+.05 

+.03 

+.01 

14.0 

19b 

15b 

16b 

17b 

18b 

19b 

90b 

91b 

99b 

93b 

94h 

1 

* 

A'd 

• 

A'd 

Oh 

lb 

9b 

3b 

4b 

5b 

6b 

Ob 

lb 

9b 

3b 

4b 

5b 

6b 

< 

94b 

93b 

99b 

91b 

90b 

19b 

18b 

< 

94b 

93b 

99b 

91b 

90b 

19b 

18b 

d 

0 

+0.00 

+U.00 

Jim 

+0.00 

+il.oo 

+0.00 

0.00 

A 
14 

-0.00. 

-0.00 

-d.oo 

-i'.oo 

-d.oo 

-(1.00 

l/.OO 

1 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

15 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

9 

.01 

.01 

.01 

.01 

.01 

.00 

.00 

16 

.01 

.01 

.01 

.01 

.01 

.00 

.00 

3 

.02 

.02 

.01 

.01 

.01 

.00 

.00 

17 

.02 

.02 

.02 

.01 

.01 

.00 

.00 

4 

.02 

.02 

.02 

.01 

.01 

.00 

.00 

18 

.02 

.02 

.02 

.02 

.01 

.01 

.00 

5 

.02 

.02 

.02 

.02 

.01 

.01 

.00 

19 

.02 

.02 

.02 

.02 

.01 

.01 

.00 

6 

.03 

.03 

.02 

.02 

.01 

.01 

.00 

90 

.03 

.03 

.02 

.02 

.01 

.01 

.00 

7 

.03 

.03 

.02 

.02 

.01 

.01 

.00 

91 

.03 

.03 

.02 

.02 

.01 

.01 

.00 

8 

.03 

.02 

.02 

.02 

.01 

.01 

.00 

99 

.03 

.02 

.02 

.02 

.01 

.01 

.00 

9 

.02 

.02 

.02 

.02 

.01 

.01 

.00 

93 

.02 

.02 

.02 

.02 

.01 

.01 

.00 

10 

.02 

.02 

.02 

.01 

.01 

.00 

.00 

94 

.02 

.02 

.02 

.01 

.01 

.00 

.00 

11 

.02 

.02 

.01 

.01 

.01 

.00 

.00 

95 

.01 

.01 

.01 

.01 

.01 

.00 

.00 

19 

.01 

.01 

.01 

.01 

.01 

.00 

.00 

96 

.01 

.01 

.01 

.01 

.00 

.00 

.00 

13 

.01 

.00 

.00 

.00 

.00 

.00 

•00 

97 

.00      .00 

.00 

.00 

.00 

.00 

.00 

14 

+0.00 

+0.00 

lib 

+0.00 
lOli 

+0.00 

+0.00 

+0.00 

0.00 

98     • 

-0.00- 

-0.00 

-0.00  :-o.oo 

-0.00 

-0.00 

0.00 

12i> 

9b 

8b 

7b 

6b 

19b 

lib 

10b         9b 

8b 

7b 

6b 

19b 

13b 

14b 

15b 

16b 

17b 

18h 

19b 

13b 

14h 

15b 

16b 

17b 

18b 

Change  the  signs  of  C^d  and  A'  6  when  a 

is  found  at  the  bottom  of  the  Table 

• 

The  Arguments,  (2([)  and  (([ — r')t  are  given  in 

Table  IV.  for  the  beginning  of  eaci 

1  month. 
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TABLE  Vllf. 


REDUCTION  OF  THE  MBAK  PLACES  OF  FUNDAMENTAL  STARS  IN  THE  STAR  TABLES 
OF  THE  AMERICAN  EPHEMBRIS  TO  NEWCOMB'S  RIGHT  ASCENSIONS* 

AND  AUWERS'  DECLINATIOSa  t 

t  denotes  the  number  of  years  from  1870.0. 


a  AndromedsB 
y  Pegasi  .... 
a  CassiopeSB     • 
a  Urse  Minoris 
a  Arietis      .     .     . 

a  Ceti  .... 
a  Persei  .... 
a  Tauri  .... 
a  AurigOB  .  .  . 
fi  Ononis   "*.     .     . 

(3  Tauri  .... 
a  Orionis  .  .  . 
a  Canis  Majoris  . 
a^  Geminorum  .  . 
a  Canis  Minoris  . 

p  Geminorum  .  . 

a  HydrsB      .     .  . 

a  Leonis  .  .  . 
a  Vnm  Majoris 

/?  Leonis      .     .  . 

y  UrssB  Majoris 
a  Virginis    .    .    . 
ff  Urse  Majoris 
a  Bootis  .... 
a*  Libra  .... 

p  UrsB  Minoris 
a  Corona)  Borealis 
a  Serpentis 
a  Scorpii      .     .     . 
a*  Herculis  .    •    . 

a  Opbiuchi  .    .    . 
y  Draconis  .     .     . 
0  Urss  Minoris 
a  Lyrs    .... 
y  Aquiln     .     .    . 

a  Aquilaa     .  .  . 

{3  AquiliB      .  .  . 

a^  Capricorni  .  . 

oCygni.    .  .  . 

a  Cephei      .  .  . 

/9  Cephei      .     .     . 
a  Aqunrii     .     .     . 
a  Piscis  Australis 
a 


R.A. 

Aa 

Ad 

h 

8 

8 

tt 

u    _ 

0 

+0.029 

+.0003 1 

—0.45 

— .(M)52f 

0 

+  .014 

—.0008 1 

—  .54 

— .0t»75« 

0 

•         •         • 

•         •         • 

—  .24 

—.0017  t 

1 

•         •         • 

•         •         • 

+  .02 

— .oai7« 

1 

+  .014 

— .0006< 

—  .06 

+.0026  < 

2 

+  .012 

— .OOOK 

—  .01 

+.0007  £ 

3 

•         «         • 

•        •        • 

+  .05 

+.0047  t 

4 

—  .007 

— .0002« 

—  .39 

— .003IU 

5 

—  .005 

— .0005< 

—  .02 

+.00121 

6 

+  .003 

— .0002« 

—  .35 

—.0033 1 

5 

+  .013 

+.0002  ( 

—  sa 

—.0051  t 

5 

—  .019 

— .0003« 

—  .04 

+.0058  f 

6 

—  .003 

— .0007« 

.00 

.0000 1 

7 

•         •         • 

•         •         • 

+  .60 

+.0170  £ 

7 

—  .086 

— .0018^ 

+  iM 

+.0114  t  II 

7 

—  .017 

— .0003« 

—  .57 

—.01 1 1  t 

9 

—  .016 

—.0002  f 

—  .39 

—.0015* 

10 

—  .036 

— .OOlOt 

—  .71 

— .0I37« 

10 

•         •         • 

•        •        • 

+  .07 

—.0023 1 

11 

—  .008 

—.0004  ( 

-  .60 

—.0121  t 

11 

•        •        • 

•        •        • 

—  .19 

— .0034t 

13 

—  .023 

—.00121 

—  .43 

— .0185< 

13 

m           •           • 

•         •         • 

—  .15 

— .0044£ 

14 

+  .018 

+0002 1 

—  .73 

—.0133* 

14 

+  .001 

.0000  C 

-  .66 

—.0061  < 

14 

•         •         • 

... 

+  .15 

— .0036< 

15 

4-  .017 

— .0005« 

—  .34 

—.0032 1 

15 

+  .030 

+.0001  C 

—  53 

+.0014 1 

16 

—  .019 

-.00121 

—  .71 

—.0011  t 

17 

+  .028 

— .0004< 

—  .55 

-.0057* 

17 

+  .042 

+.000U 

+  .01 

+.0055 1 

17 

... 

•         •         • 

—  .39 

— .0023£ 

IS 

... 

•         •         • 

—  .32 

—.0151 1 

18 

+  .029 

— .0004« 

—  .32 

-.0087* 

19 

+  .030 

— .0004t 

—  .16 

+.0018 1 

19 

4-  .043 

— .0003* 

—  .28 

+.0023 1 

19 

+  .042 

+.0003  « 

—  .63 

—.0081  ( 

20 

+  .051 

+.0006 1 

—  .46 

—.00121 

20 

+  .040 

.0000  C 

—  .05 

+.0009 1 

21 

.    •    • 

•         •         ■ 

+  .14 

+.0032  < 

21 

.    •    • 

•           m           • 

—  .13 

— .no40< 

21 

+  .024 

—.0003 1 

+  .27 

+.0185 1 

22 

+  .015 

— .0008« 

—  .53 

— .0046t 

22 

+  .026 

— .0005( 

—  .36 

+.0005  < 

*  On  the  Might  Ateentiont  qf /imdamental  ttan,  by  Simon  Newoomb,  ( Wttihington  AstronomietA 

Obtervatlont,  1870,  Appendix  III.) 
t  A9tronomi9che  IfaehrieMen,  No.  1550. 
t  +  the  periodic  term  of  q,  {Att  KadL^  No.  1373.) 
11  f  r,  {Att  Nach,,  No.  1373.) 
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SUPPLEMENT  TO  THE  AMEBICAK  EPHEMEBIS  AND  NAUTICAL  ALMANAC, 


WOR  TOE  TXAB8 


1878,  1879,  1880,  and  1881. 


TABLES  FOR  FINDING  THE  LATITUDE  OF  A  PLACE  BY  ALTITUDES 

OF  POLARIS. 

The  formula,*  on  which  these  tables  are  based,  is 

L  s=  A — 1>  cos  t  +  if^  sin  V  sin*  ttanh 

•"^iP^  sin*  V  cos  t  sin*  t  +  J.jj*  sin'  V  sin*  t  tan'  h  ; 

in  which  L  =  the  latitude  of  the  place,  and 

h  a  the  true  altitude, 
p  0s  the  polar  distsuace,  and 
t  es  the  hour  angle  of  the  star. 

Table  A  contains  for  the  declination  88**  4(y,  or  Po  =  1**  2(K=  480(y',  ^e  first  correction^ 

A^si-^Po  cos  t  —  ip^o  sin*  V  cos  t  sin*  t ; 
Argument,  the  hour  angle  of  the  star^  or  24^  —  the  hour  angle. 

Table  B  contains  the  second  correction^ 

B^ip^o  sin  V  sin*  <  tan  A  +  ip^o  sin'  V  sin*  /tan*  A; 
Arguments,  tJie  true  altitude  ofdhe  star  and  the  hour  angle^  or  24^  —  the  hour 
angle.     This  correction  is  always  additioe. 

Table  C  contains  the  third  correction^ 

C  =  i  (p*  —  7?*o)  sin  1'^  sin* « tan  A  ; 
Arguments,  B  and  the  declination  of  the  star  from  88**  39^  2(y'  to  88''  4V  2(y\ 

Table  D  contains  the  fourth  correction^ 

—  (p—Po)  cos  <  —  i  (p*  —  p^o)  sin*  I"  cos  <  sin*  t ; 
Arguments,  A  and  the  declination  of  the  star  from  88**  39^  20''  to  88**  41'  20". 

The  quantities  are  given  to  the  nearest  0".l  :  a  .  placed  after  some  of  them  indicates  a 
doubt  between  the  figure  given  and  the  next  highest,  or  that  the  correct  value  is  0".05 
greater  than  that  given.     Thus,  d".7  *  indicates  the  actual  value  d".75. 

The  method  of  using  these  tables  is  as  follows : 

Reduce  the  observed  altitude  of  the  star  to  the  true  altitude,  and  the  noted  time  of  the 
observation  to  the  sidereal  time  of  the  place. 

Find  from  the  Almanac  the  apparent  right  ascension  and  declination  of  the  star  at  the 
^  time  of  observation.t 

^Chauvenet's  Spherical  and  Practical  Astronomy,  Vol.  I.,  p.  256. 

t  If  great  precision  is  aimed  at,  the  tables  in  the  Almanac  may  be  interpolated  for  the  hour  angle  at 
the  prime  meridian,  i.  e.,  the  local  hour  angle  -f"  ^ho  longitude;  (west  longitudes  being  regarded  as 
positive.)  The  solar  date  with  which  to  enter  will  be  one  day  later  than  the  astronomical  day  of 
"  observation  in  the  case  of  a  west  hour  angle,  which  added  to  the  moan  time  of  culmination  gives  more 
than  24^  or  1^;  and  one  day  earlier  in  the  case  of  an  east  hour  angle,  which  is  numerically  greater  than 
the  mean  time  of  culmination,  lu  the  American  Ephemeris  the  mean  time  of  culmination  is  given  in 
tenths  of  a  day. 

(1) 


LATITUDE  BY  ALTITUDES  OF  POLARIS. 

Subtracting  the  right  ascension  from  the  sidereal  time  will  ^ve  the  starts  hour  angle 
west  or  + ;  subtracting  the  sidereal  time  from  the  right  ascension  will  give  the  hour  angle 
east  or  — .     If  more  than  12^,  subtract  it  from  24'^  and  change  tlie  sign. 

1.  With  this  hour  angle  take  out  the  first  correction^  il,  from  Table  A,  giving  to  it  the 
sign  —  when  the  hour  angle  is  numerically  less  than  6^ ;  the  sign  +  when  the  hour  angle 
is  greater  than  6^. 

2.  With  the  hour  angle  and  altitude  take  out  the  second  correction^*  J?,  from  Table  B. 
The  sign  of  this  correction  is  always  +. 

3.  With  B  and  the  declination  take  out  the  third  correction^  C,  from  Table  C,  giving  it 
the  sign  +  when  the  declination  b  less  tlian  88^  4(K ;  —  when  the  declination  is  greater 
than  88**  W. 

4.  With  A  and  the  declination  take  out  the  fourth  correction^  Dy  from  Table  D,  giving 
it  the  same  sign  as  that  of  A^  when  the  declination  is  less  than  88**  4(K;  the  opposite  sign 
when  the  declination  is  greater  than  88^  4(y, 

5.  Combine  these  corrections  with  the  true  altitude  according  to  their  signs :  the  result 
is  the  latitude  of  the  place  of  observation.  • 

When  great  precision  is  required^  or  the  intervals  are  great,  it  will  be  necessary  to  take 
out  the  first  and  second  corrections  for  each  observation  separately ;  in  other  cases,  the 
mean  of  the  times  may  be  used.  The  means  of  these  two  corrections  may  always  be  used 
for  finding  the  third  Bind  fourth  corrections;  and  these  four  quantities  may  be  combined 
with  the  mean  of  the  altitudes. 

If  the  nearest  10^'  suffices  for  each  correction,  they  may  be  taken  out  with  the  nearest 
arguments  without  interpolation ;  and  all  but  the  first  may  be  thus  taken  out  when  a  preci- 
sion of  3''  is  required. 

If  a  precision  of  1'  is  sufficient  for  each  correction,  as  is  ordinarily  the  case  at  sea,  an 
hour  angle  within  3™  will  suffice  for  Table  A ;  Tables  C  and  D  may  be  neglected,  and 
Table  B  used  only  when  the  altitude  exceeds  4V. 

Examp^.— 1878,  June  7, 1^^  le^SS"  A.  M.,mean  time,  in  longitude  30^  West  of  Washington,  suppose 

the  corrected  altitude  of  Polaris  to  be  47^  18'  25",  required  the  latitude  of  the  place. 

•  h    m     • 

Local  astronomical  mean  time  June  6,  13  16  35.0 

p.  326  Sidereal  time  at  mean  noon  of  June  6,  4  59  54.0 

App'x,  Table  111,  corresponding  to  ]3i>  16™  35>,  +  2  10.9 

«*  «»  "  to  the  long.»  +  2b0«0*,  +  19.7 

Local  sidereal  time,  18  18  59.6 

p. 264  Polaris.    App't  Dec.  +  88°  ^'  27".9  App*t  R.'A.  113  30.7 

Hour  angle*  +  \7    5  28.9 

(Hour  angle  at  Washington,  —  4^  54m)  or  —    6  54  31.1 

The  right  ascension  and  declination  are  interpolated  back  4*^54<»sB0^i2from  these  giyen  for  June  6Jd', 

or  forward  19'>6»s3:0<i.8  from  these  given  for  June  5.8. 

Corrected  altitude, 

Table  A,  corresponding  to  the  hour  angle, 

*<     B,  «  .**      altitude  and  hour  angle, 

*«     C,  <«  «      declination  and  B, 

**     D,  M  («      declination  and  Ji^ 

Latitude, 

*  If  the  altitude  is  greater  than  60^,  this  correction  may  be  found  by  taking  that  for  45^  and  multi. 
plying  it  by  the  tangent  of  the  altitude ;  adding,  if  desirable,  the  second  term  in  the  expression  for  B^ 
viz :  +0".0076  8in<  f  tan»  k. 


4f 

1^2^.0 

A^ 

=  + 

18  51.2 

B 

-  + 

57.1 

C 

=»  + 

07 

D 

=  + 

7.6 

+  47  38  21.6 

(2) 


TABLE  A. 


FOR  FINDING  THE  UTITUDE  OF  A  PLACE  BY  ALTITUDES  OF  POLARIS. 

^  ass  1  «i  C9rr9etUm,    Argamont,  tlu  ^trnr's  hmtr  angU,  (or  24i^ — tke  star's  hour  angle.) 
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CbADge  the  sign  to  +  wben  the  argameut  Ib  fbuiid  at  tlie  bottom. 
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TABIiM  B. 
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FOR  FINDING  THE  LATITUDE  OF  A  PLACE  BY  ALTITUDES  OF  POLARIS, 

Bsssthe  2d  Correetian,    This  correction  iu  always  additive. 
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